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COAL AND COAL PRODUCTS 


REFER ALSO TO CITATION(S) 18528 


16338 (ORAU—133) Coal research: data systems and informa- 
tion transfer. Felling, W.E. (ed.). (Oak Ridge Associated Universi- 
ties, Inc., Tenn. (USA)). Oct 1977. Contract EY-76-C-05-0033. 22p. 
(CONF-771207—). Dep. NTIS, PC A02/MF AO1. 

From ORAU-IMMR coal workshop; Lexington, KY, USA (8 
Dec 1977). 

The workshop examined the need for mechanisms by which 
universities and ERDA energy research centers can regularly com- 
municate with each other and the need for a shared, reliable, and 
accessible coal data system. The Technical Information Center's coal 
data base is described along with the Penn State Coal Data Base. 
Conclusions and recommendations are given. 


PROCESSING 
REFER ALSO TO CITATION(S) 16441, 16485 


16339 (ERDA—77-70) Fossil Energy Program report, July 
1975—October 1976. (Energy Research and Development Adminis- 
tration, Washington, D.C. (USA). Office of the Assistant Adminis- 
trator for Fossile Energy). Sep 1977. 650p. Dep. NTIS, PC A99/MF 
AOl. 

This report reviews with respect to objectives, importance, 
and accomplishments US ERDA’'s research programs in coal lique- 
faction, coal gasification (high- and low-Btu gas), advanced power 
systems, combustion, materials research, process research, compo- 
nent research, magnetohydrodynamics (open- and closed-cycle sys- 
tems), enhanced recovery of petroleum and natural gas, in-situ oil 
shale technology, commercial applications, and various program 
planning and analysis projects. (LTN) 


16340 (FE—2449-2) Studies in support of recirculating bed reac- 
tors for the processing of coal. Quarterly report, October 1, 1976— 
January 31, 1977. Gaydos, L.J.; Bierl, T.W.; McIver, A.E. (Carne- 
gie-Mellon Univ., Pittsburgh, Pa. (USA)). Feb 1977. Contract EX- 
76-C-01-2449. 33p. Dep. NTIS, PC A03/MF AOl1. 

C-MU now projects completion of its cold mixer model and 
hydrodesulfurization reactor construction programs during the 
eighth month of the contract. Shakedown and initial operation of 
both units is expected by the end of the contract year; however, the 
amounts of steady-state process data will be limited, unless model 
and reactor shakedown runs are substantially ahead of schedule. The 
item on the critical path which has caused the delays in the program 
has turned out to be professional manpower, not procurement or 
construction delays. Substantially more manhours were devoted to 
initial conceptual engineering than were originally scheduled. This 
led to delays in the ordering of certain critical lead-time items. 
Materials cannot be purchased until they are specified, machine shop 
fabrication cannot be started until sketches of components are pro- 
duced and detailed, and construction lags all of the others. In 
retrospect, had additional staff been assigned to conceptual engineer- 
ing, long lead-time orders could have been placed earlier, and the 
schedule might have been maintained more closely. However, it is 
believed that the design would have suffered considerably and that 
the capital cost would have been dramatically higher. This is appar- 
ent from the number of important changes which were made be- 
tween the first and final process flowsheets which were generated 
and the major hardware specifications that were changed. Such 


changes could not have been incorporated had the conceptual design 
been finalized into detailed drawings any earlier. 


16341 (ORNL/FE—1) Synthetic Fuels Process Research Digest. 
O'Hara, F.M. Jr. (Oak Ridge National Lab., Tenn. (USA)). Nov 
1977. Contract W-7405-ENG-26. 69p. Dep. NTIS, PC A04/MF 
A0l. 

The four articles were entered individually into EDB and 
ERA. (LTN) 


16342 Investigation of the process of heating a polydisperse coal 
with a high-temperature gaseous heat carrier. Krukovskii, V.K.; Le- 
vedov, V.V.; Kolobova, E.A. (Inst of Combust Miner, Acad of Sci 
of the USSR). Solid Fuel Chem. (USSR) (Engl. Transl.); 10: No. 6, 
22-25(1976). 

In the reported study, an analysis has been made of the 
process of heating a polydisperse powder of the rock of Ekibastuz 
coal in a jet of high-temperature gas. Brief preliminary results of the 
experimental investigation of the electric arc heating of the rock of 
Ekibastuz coal in order to obtain silicon carbide are given. 5 refs. 


16343 Change in the characteristics of the impregnation of acti- 
vated cokes by molten slag. Nefedov, Yu.A.; Sokolovskaya, I.B.; 
Khitrik, S.I.; Ermolenko, T.E.; Lysenko, S.I. (Dnepropetrovsk 
Metall Inst, Acad of Sci of the Ukr SSR). Solid Fuel Chem. (USSR) 
(Engl. Transl.); 10: No. 6, 73-76(1976). 

The characteristics of the impregnation of carbonaceous re- 
ducing agents by a molten manganese concentrate of type 1 have 
been investigated. The imprenation constants for reducing agents 
activated by additions of salts of alkali metals and ferric chloride 
have been calculated. The depth of penetration of the melt into 
activated reducing agents is considerably greater than into ordinary 
cokes from gas coals without additives. The most effective additives 
are potassium carbonate and ferric chloride. This effect is of practi- 
cal value for intensifying carbon-thermal reduction from melts. 4 
refs. 


16344 Some directions of the technological processing of coals. 
Privalov, V.E.; Rok, A.A.; Stepanenko, M. (Ukr Sci-Res Inst of 
Coal Chem, Ukr SSR). Solid Fuel Chem. (USSR) (Engl. Transl.); 10: 
No. 5, 1-5(1976). 

In this paper modern directions of the processing of coal to 
fuels and chemical and other products by methods of hydrogenation, 
gasification, thermal dissolution, thermal plasticization, and carbon- 
ization are discussed. 50 refs. 


CARBONIZATION 


16345 (FE—1220-27) CLEAN COKE process: process develop- 
ment studies. Annual report, July 1976—June 1977. (USS Engineers 
and Consultants, Inc., Pittsburgh, Pa. (USA)). Sep 1977. Contract 
EX-76-C-01-1220. 59p. Dep. NTIS, PC A04/MF AO1. 

Development work in the CLEAN COKE program included 
operation of the PDUs to study the principal areas of the process-- 
carbonization, hydrogenation, binder preparation, and cokemaking. 
Both raw and beneficiated Illinois coals were pulverized and classi- 
fied to provide feedstock for carbonization and hydrogenaticn. The 
raw coal was used only in hydrogenation tests. In addition, West 
Kentucky coal was beneficiated, pulverized, and classified to pro- 
vide feedstock for carbonization. A major accomplishment in the 
carbonization area was the completion of the testing program for 
Illinois coal. Yield data and carbon and sulfur balances were ob- 
tained for both stages of carbonization. Overall yield of char (based 
on 1000 Ib of coal feed) was 628 pounds. West Kentucky coal was 
successfully carbonized in two stages at 840 and 1470°F to produce 
a char containing 0.46% sulfur. Conversion tests in the hydrogena- 
tion area were made with both raw and beneficiated Illinois coal. 
Conversions of 88 to 90% were obtained with raw coal. Stripping 
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efficiency was about 75%. Green pellets were made from process 
char and synthetic SRC binders. Curing and calcining these pellets 
produced coke having stability and hardness values approaching 
those of strong metallurgical coke made by conventional methods. 


16346 (FE—1220-28) Clean coke process: process development 
studies. Monthly report, July 1977. (USS Engineers and Consultants, 
Inc., Pittsburgh, Pa. (USA)). Aug 1977. Contract EX-76-C-01-1220. 
19p. Dep. NTIS, PC A02/MF AO1. 

An 820°F carbonization PDU run at 165 psia was made to 
obtain material-balance data for first-stage carbonization of West 
Kentucky coal. Steady-state operation for 56 hours produced 2214 
pounds of semichar from 2600 pounds of oxidized coal. Weight- 
balance data showed an accountability of 99.2 percent. Total PDU 
operating time to date is 4120 hours including 2714 hours at 1250 to 
1470°F. Liquid blowdown from both stages of carbonization PDU 
operation was processed in the flash vaporizer of the binder-prepara- 
tion PDU to recover clean wash oil and carbonization tar. Heavy oil 
recovered from flash-vaporizer processing of liquid blowdown from 
first-stage PDU carbonization was air-blown to improve its proper- 
ties as binder material. In the hydrogenation area, a small-scale 
stripping test was made to determine operating temperatures and to 
obtain samples of residue for characterization before operation of the 
second-stage stripper. Feed was reconstituted converter effluent. 
Vapor stripping and vacuum distillation were compared as tech- 
niques for separation of solids and liquids in the converter effluent. 
Green pellets produced in the cokemaking area were calcined. The 
binder used was a solvent-fluxed SRC binder with 2 percent minus 
400-mesh carbon added. 


16347 Manufacturing processes: the carbonization of coal. Watt, 
J.D. (National Smokeless Fuels Ltd., Middlesex, Eng.). J. Soc. 
Occup. Med.; 27: No. 2, 74-76(Apr 1977). 

The importance of coal as a source of the steam power that 
helped to establish the Industrial Revolution in this country is well 
known: less well known is its importance as a source of the coke 
without which the Industrial Revolution could not have taken place. 
Coke, manufactured by heating coal in the absence of air until gas 
evolution ceases, was essential to the manufacture of iron in the blast 
furnace, to the production of castings in the foundry and to many 
other metallurgical operations: it was also a source of the gaseous 
fuels (producer gas, water gas), synthesis gases (acetylene) and 
carbon that provided the basis until recently for a large part of the 
heavy chemical industry. Coke has now lost its importance as a raw 
matrial for the chemical industry but no economic substitute has yet 
been found for the blast furnace or (less confidently) for the cupola 
furnace used in the production of castings. Coke production for 
metallurgical uses therefore remains a large industry, employing 
many thousands of men and having an annual production of about 
15,000,000 tons of coke valued at over 700,000,000 pounds. Unless 
there is some basic change in the technology of iron production, it 
seems likely that the industry will continue at this scale for many 
years to come. 


16348 Influence of a gaseous medium on the carbonization of 
carbonaceous materials. Ostrovskii, V.S.; Lapina, N.A.; Maksimova, 
N.A.; Pilosova, S.A. Solid Fuel Chem. (USSR) (Engl. Transl.); 10: 
No. 5, 36-40(1976). 

In the reported experiments, the influence of a gaseous 
medium on the carbonization and structure of carbonaceous materi- 
als from cold and hot molding have been studied. The gaseous 
medium has an appreciable influence on the carbonization and 
structure of the material from cold molding. The influence of the 
gaseous medium on material from hot molding is considerably small- 
er. It is demonstrated that in the initial stage (up to 450$degree$C) of 
the carbonization of cold-molded material, thermal oxidation leads 
to an increase in the amount of coke residue from the binder by 50%, 
in the cakeability criterion by a factor of 5, and in compressive 
strength by a factor of 2 in comparison with carbonization in an inert 
medium. On thermal oxidation in the initial stage of carbonization of 
hot-molded material an increase in the coke residue and in the 
cakeability criterion is observed. The strength falls in comparison 
with samples fired in an inert medium which is possibly connected 
with the formation of macrodefects as a result of the greater shrink- 
age of this material. 9 refs. 


16349 Hydraulic settings in the under-regenerator channel of 
underjet-heated coke ovens. Litvinov, E.M.; Kaftan, S.I. Coke Chem., 
USSR (Engl. Transl.); No. 9, 20-26(1976). 

Translated from Koks Khim.; No. 9, 15-20(1976). 

An account is presented of the basic theory relating to the 
under-regenerator channels in underjet coke-oven batteries. The 
isolation of the end pairs of flues in each heating wall from the 
general under-regenerator channel system in underjet batteries ex- 
tends the scope for heating regulation. Conditions in this type of 
battery favor the establishment of uniform air and gas flow control 
along the channel serving the main set of flues. The pressure 
distribution along the channel can be calculated theoretically, on the 
basis of equations previously derived on the assumption of uniform 
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os and air distribution. Existing coke-oven batteries with underjet 
eating must be investigated to determine the pressure distributions 
vertically and longitudinally in the under-regenerator channels and 
the pressure differences between corresponding and conjugate sec- 
tions of the channels on ascending and descending flows. The 
experimental data must be used to establish the zones for monitoring 
and regulating the hydraulic settings in the heating systems of 
underjet coke-oven batteries. 


16350 Influence of blend constitution and caking capacity on 
coke yield. Sheikhet, A.M.; Chuchminov, V.M.; Il’in, V.F. Coke 
Chem., USSR (Engl. Transl.); No. 9, 27-31(1976). 

Translated from Koks Khim.; No. 9, 21-24(1976). 

The relationship between coke yield, blend constitution and 
caking capacity has been re-examined to clarify the discrepancies 
and establish the possibility of devising new quality criteria relating 
to forecasting coke surpluses. Generalized relationships were de- 
rived by analyzing the average results recorded by a large group of 
plants over a long period. The criteria developed are discussed for 
evaluating the composition and Lge pee” of multi-component coke- 
oven blends from the viewpoint of predicting the coke yield. The 
current procedure based on volatile matter is no longer accurate for 
the blends now used. Formulae are derived for calculating the coke 
yield from Donbas blends from their constitution and caking capac- 
ity. 


16351 Computerized determination of correlations between basic 
carbonization variables. Butorin, V.I. (Magnitogorsk Mining and 
Metallurgical Inst., USSR); Matveeva, G.N.; Veinskii, V.V.; Shel- 
kovnikov, V.A.; Kurganov, I.F. Coke Chem., USSR (Engl. Transl.); 
No. 9, 32-35(1976). 

Translated from Koks Khim.; No. 9, 25-28(1976). 

Relationships are derived between the carbonizing period and 
the flue temperature, the finishing temperature and the moisture 
content and bulk density of the charge, by using a BESM-4 comput- 
er to solve a mathematical model of heat transfer processes in coke 
ovens. The results are presented in general nomographic form. 


16352 Coke-oven gas utilization in the future. Silka, A.N.; Mina- 
sov, A.N.; Ivanov, B.V.; Borodin, M.V. Coke Chem., USSR (Engl. 
Transl.); No. 9, 38-39(1976). 

Translated from Koks Khim.; No. 9, 30-31(1976). 

The demand structure for coke-oven gas is examined to 
demonstrate the most effective utilization trends. Coke-oven gas is 
second only to coke in the material balance of high-temperature 
carbonization products. It contains hydrogen (60%), methane (25%) 
and higher hydrocarbons, which make it a valuable source of chemi- 
cals. Its high calorific value (4100 to 4400 kcal/m*) qualifies it as a 
high-grade processing and heating fuel. The demand structure for 
coke-oven gas is detailed. 


16353 Phthalic anhydride production is a catalytic process. An- 
dreikov, E.I.; Zhilina, N.B.; Rus'yanova, N.D.; Lyapkin, A.A. Coke 
Chem., USSR (Engl. Transl.); No. 9, 43-45(1976). 

Translated from Koks Khim.; No. 9, 33-35(1976). 

This survey of the effects of impurities in technical naphtha- 
lene on the catalytic production of phthalic anhydride suggests that 
the feedstock should meet certain basic requirements. Naphthalene 
for phthalic anhydride production should contain minimum amounts 
of phenols, bases, unsaturated compounds and indole, and the latter 
should be completely excluded if possible. The thionaphthene con- 
tent should be at least 1%, and should be up to 2% if indole cannot 
be excluded. On the other hand, maintaining the correct balance of 
indole and thionaphthene only ensures stable catalyst performance; 
the problem of increased resin formation remains. The feedstock can 
contain up to 10% methylnaphthalenes. Among the technical 
naphthalenes currently available, these requirements are met more 
closely by the distilled naphthalene from NTMK and technical 
naphthalene grade V. The changeover to technical naphthalene as 
the basic feedstock for phthalic anhydride production need not entail 
loss of efficiency, provided certain precautions are taken. The most 
important variables are the detailed compositions of the technical 
naphthalene grades, with particular reference to their indole and 
thionaphthene contents, in the light of the requirements discussed. 


16354 Membrane methods of separating solutions and their possi- 
ble uses in coking plants. Dytnerskii, Yu.I.; Korolev, Yu.G.; 
Grigor’ev, V.V.; Terpugov, G.V. Coke Chem., USSR (Engl. 
Transl.); No. 9, 46-48(1976). 

Translated from Koks Khim.; No. 9, 36-38(1976). 

Semipermeable membranes have been increasingly used for 
solution separation processes over the last 10 to 15 years in a number 
of industrially developed countries, including the USA and the UK. 
The underlying principle is reversible osmosis, i.e., the preferential 
passage of solvent through the membrane under the action of an 
externally applied pressure exceeding the osmotic pressure of the 
solution to be separated. The reversible osmosis mechanism is based 
on the specific properties of water near the surfaces of a semipermea- 
ble membrane. The water adsorbed on and inside the membrane 





APRIL 30, 1978 


loses its ability to dissolve the solute. If the pore diameter in the 
membrane does not exceed the sum of the hydrated ion diameter 
plus twice the thickness of the adsorbed water film, only water can 

ass through the pores. Experiments on actual effluents from the 
Gioenove plant have shown that membrane methods can be effective- 
ly used to purify effluents and separate various complex liquid 
mixtures encountered in coking plants. 


16355 H2S removal from coke-oven gas in other countries. Bro- 
dovich, A.I.; Shteinberg, E.A.; Dolzhanskaya, Yu.B.; Sekirina, V.T. 
Coke Chem., USSR (Engl. Transl.); No. 9, 48-53(1976). 

Translated from Koks Khim.; No. 9, 39-42(1976). 

An account is presented of methods for desulfurizing coke- 
oven and other technical gases, which have enjoyed wide use in 
foreign countries since 1960, with assessments in relation to various 
coking-plant requirements. 


DESULFURIZATION AND PURIFICATION 
REFER ALSO TO CITATION(S) 16412, 16413, 16460, 16461, 16539 


16356 (FE—2028-8) Kinetics and mechanism of desulfurization 
and denitrogenation of coal-derived liquids. Seventh quarterly report, 
December 21, 1976—March 20, 1977. Gates, B.C.; Katzer, J.R.; 
Olson, J.H.; Kwart, H.; Stiles, A.B. (Delaware Univ., Newark 
(USA)). 6 Apr 1977. Contract EX-76-C-01-2028. 93p. Dep. NTIS, 
PC A05/MF AOl. 

Portions of document are illegible. 

Three high-pressure flow microreactors and two batch auto- 
clave reactors have been used to study the reaction networks and 
kinetics of (1) catalytic hydrodesulfurization of dibenzothiophene 
and methyl-substituted dibenzothiophenes and (2) catalytic 
hydrodenitrogenation of acridine. The catalysts were commercial, 
sulfided CoO-MoOs/y-AlOs; and commercial, sulfided NiO-MoO;/ 
y-AlzO3. At 300°C and 104 atm, dibenzothiophene reacts to give 
H2S and biphenyl in high yield. Methyl-substituted dibenzothio- 
phenes react similarly, and each reaction is first-order in the sulfur- 
containing compound. Two methyl groups near the sulfur atom (in 
the 4 and 6 positions) reduce the reactivity tenfold, whereas methyl 
groups in positions further removed from the sulfur atom increase 
reactivity about twofold. These results are consistent with steric and 
inductive effects. In acridine conversion, a large amount of hydroge- 
nation precedes nitrogen removal. Breaking of the carbon-nitrogen 
bond is evidently part of the slowest reaction in the network. The 
Ni-Mo catalyst is about twice as active as the Co-Mo catalyst for 
ring hydrogenation, and the two catalysts are about equally active 
for breaking the carbon-nitrogen bond. Aged catalysts taken from 
the H-Coal process had greatly reduced activity. 


16357 (IS-ICP—47) Physical desulfurization of Iowa coal by 
flotation. Laros, T.J. (lowa State Univ. of Science and Technology, 
Ames (USA). Energy and Mineral Resources Research Inst.). Jun 
1977. Contract W-7405-ENG-82. 36p. Dep. NTIS, PC A03/MF 
AOl. 

An experimental investigation was carried out to develop a 
flotation technique for the efficient beneficiation of Iowa coal fines 
that could be applied on a pilot plant scale at the Iowa State 
University coal preparation plant. Flotation techniques found to be 
effective on Appalachian coals were studied to determine their 
effectiveness on Iowa coals. A single-stage flotation technique using 
metal salts was studied at different pH values. The effects of metal 
salt concentrations and different frother agents were also examined. 
Flotation techniques that performed well on Appalachian coals were 
found to be less effective on Iowa coals. The metal salts tested 
behaved more as coal activators than as pyrite depressants. The 
frothers examined exhibited collector-like properties. A single-stage 
flotation technique using 10~* M concentration of metal salts and 
MIBC as the frother was found to effectively beneficiate Iowa coal 
fines. 


HYDROGENATION 
REFER ALSO TO CITATION(S) 16345, 16419, 16424 


16358 (BNL—23282) Flash hydropyrolysis of coal (FHP). Stein- 
berg, M.; Fallon, P.T. (Brookhaven National Lab., Upton, N.Y. 
(USA)). 1977. Contract EY-76-C-02-0016. 42p. (CONF- 770996—1). 
Dep. NTIS, PC A03/MF AO1. 

From Fossil Energy/ERDA crosscut meeting; Upton, NY, 
USA (15 Sep 1977). 

The present studies concentrate on the rapid gas phase non- 
catalytic hydrogenation of a non-caking coal (lignite) maximizing 
liquid hydrocarbon yields for distillate fuels and chemical feedstock. 
The features of a non-catalytic process and direct hydrogenation in 
one step to liquid distillates tend to improve the efficiency and 
reduce capital and operating costs compared to other liquefaction 
processes such as Fischer-Tropsch. The basis of the process is to 
rapidly heat pulverized lignite to elevated temperatures in a hydro- 
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gen atmosphere. This devolatilizes the coal and opens up molecular 
bonds in the coal structure subsequently forming smaller molecular 
fragments which add on hydrogen to form hydrocarbon products. 
Rapid cooling of the products prevents further degradation of the 
hydrocarbons to char. For development and design requirements it 
is necessary to obtain process chemistry information. 


16359 (FE—2334-6) Phase equilibria in coal hydrogenation sys- 
tems. Quarterly report, July 1977—September 1977. Kobayashi, R 
(Rice Univ., Houston, Tex. (USA). Dept. of Chemical Engineering). 
Nov 1977. Contract EX-76-S-01-2334. 23p. Dep. NTIS, PC A02/MF 
AOl. 

Zone purification of organic compounds for eventual study 
continues. Samples thus far refined in large quantities include phen- 
anthrene, naphthalene, biphenyl, dibenzofuran, fluoranthene and a- 
methylnaphthalene. Dew point/vapor pressure measurements of to- 
luene at low temperature have been completed. A complete report 
of these results is attached as an appendix. The high temperature 
bath for the measurement of pure component dew points has been 
completed and is expected to become operational during the coming 
quarter. 


GASIFICATION 


REFER ALSO TO CITATION(S) 16466, 17082, 17083, 17092, 
17093, 17094, 17096, 17098, 17106, 17393, 17394, 17397, 17409, 
17411, 17412, 17413, 18459, 19033 


16360 (ANL/MSD/FE—77-5R) Analysis of cracks in the 
rabble arm from the high-pressure gas producer, Morgantown Energy 
Research Center: failure analysis report. Danyluk, S.; Dragel, G.M. 
(Argonne National Lab., Ill. (USA)). Jul 1977. Contract W-31-109- 
ENG-38. 27p. Dep. NTIS, PC A03/MF AOI. 

The conclusions of the investigation are summarized as fol- 
lows: All cracks were located near weldments, which suggests that 
the cause of the cracking was related to the welding process. The 
cracks at the OD of the arm and shaft were circumferential. The 
circumferential direction of the cracks at both sides of the pipe and 
shaft indicate that axial stresses were involved in the cracking. The 
corrosion scale that formed at the OD of the arm and in the crack 
tips was nonprotective, since the scale was cracked. A high concen- 
tration of sulfur was observed in the scale, which confirmed that the 
arm was exposed to a corrosive, high-sulfur environment. Toe 
cracks, which are usually the result of excessive weld shrinkage, 
were observed at the weld-pipe interface. An austenitic stainless steel 
with a chromium content of >17 wt.% would be more corrosion 
resistant to sulfur attack at high temperatures than the low-carbon 
steel. The toe cracking may be eliminated by an improved weldment 
technique. If low-carbon steel is used again in this application, a 
postweld heat treatment is recommended. 


16361 (CONF-771092—1) Recent developments in fluidzed-bed 
methanation research. Streeter, R.C. (Kansas State Univ., Manhattan 
(USA). Dept. of Mathematics). 1977. Contract EX-76-C-01-1207. 
20p. Dep. NTIS, PC A02/MF AO1. 

From 9. synthetic pipeline gas symposium; Chicago, IL, USA 
(31 Oct 1977). 

During the past year, a valuable data base has been estab- 
lished for the methanation catalyst to be employed as the initial 
charge in the BI-GAS pilot-plant methanator. Five PEDU tests have 
resulted in a total of 30 days of operating experience with the 
catalyst. The behavior of the catalyst has been characterized both at 
normal design operating conditions and at subnormal conditions that 
could be encountered during startup operations at Homer City. Data 
have been obtained on catalyst attrition rates, heat transfer, and 
reaction patterns within the catalyst bed that should be useful in both 
operation and scale-up of the pilot-plant methanator. 


16362 (CONF-771092—2) Status of the BI-GAS Pilot Plant 
program. Walker, K.E. (Phillips Petroleum Co., Homer City, Pa. 
(USA)). 1977. Contract EX-76-C-01-1207. 16p. Dep. NTIS, PC 
A02/MF AOl1. 

From 9. synthetic pipeline gas symposium; Chicago, IL, USA 
(31 Oct 1977). 

The initial operation of the BI-GAS pilot plant at Homer 
City, Pa., is reported. Some difficulty was encountered with slag 
removal. (LTN) 


16363 (CONF-7510149—, pp 199-224) Application of a high- 
temperature gas-cooled reactor for coal gasification and hydrogen 
production. McMain, A.T. Jr.; Quade, R.N. (General Atomic Co., 
San Diego, CA). 1976. 

From 7. synthetic pipeline gas symposium; Chicago, IL, USA 
(27 Oct 1975). 

In Proceedings of the seventh synthetic pipeline gas sympo- 
sium. 


The projected large future need for synthetic pipeline gas 
(SPG) from coal gasification has been widely reported and generally 
acknowledged. Major government and industrial programs are un- 
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derway to meet this need. SPG plants are large-baseload installations 
that are very energy-intensive and can have substantial environmen- 
tal and resource impact. These characteristics ~~ that nuclear 
energy may have an important role to play in SPG production. 
Studies during the past several years in the United States, Germany, 
and Japan indicate that there is an important potential for nuclear 
energy in the process industries, in particular, for coal gasification 
and hydrogen production. Significant development programs, in- 
cluding laboratory tests, have been conducted in Germany and 
Japan. The US program has been —— forward with several 
industrial programs. More recently, the US Energy Research and 
Development Administration (ERDA) has provided support for 
initial studies in this area. Investigation of coal gasification processes 
reveals that they are also hydrogen-intensive; in fact, much of the 
SPG process energy requirement is used for hydrogen production. 
Thus, the application of nuclear energy for SPG production is 
actually an application for hydrogen production. In most cases, the 
process energy must be delivered as high-temperature heat (1500°F 
and greater) or electricity. The High-Temperature Gas-Cooled Re- 
actor (HTGR) is the only US nuclear system that can provide both 
forms of energy. 


16364 (COO—0003-7) Measurement of pressure, fluidized bed 
level, and density in the Synthane Pilot Plant coal gasifier. Bailey, 
D.M.; Runnels, O.D. (Lummus Co., Bloomfield, N.J. (USA)). Jul 
1977. Contract EY-76-C-02-0003. 18p. (CONF-770729—3). Dep. 
NTIS, PC A02/MF AO1. 

From Symposium on instrumentation and control for fossil 
demonstration plants; Chicago, IL, USA (13 Jul 1977). 

Fluid bed densities and levels are usually obtained from 
measurement of differential pressures between taps with a known 
vertical separation. Historically, this measurement has been difficult 
in high pressure coal gasification processes primarily due to plugging 
of the pressure taps and process instrument tubing. Likewise, the 
achievement of accurate and reliable pressure and differential pres- 
sure recordings is affected by similar circumstances. These typical 

roblems were experienced at the SYNTHANE Pilot Plant at 
Sonten which is operated for the U.S. Energy Research and 
Development Administration by the C.E. Lummus Company. Major 
changes were required in instrument location and selection, piping 
configuration, and methods of purging. Consistent and accurate data 
is now obtained. Recommendations for the installation and operation 
of such instruments are given. 


16365 (COO—0003/13) Valve applications at the SYNTHANE 
Plant in mixed phase erosive service. Bailey, D.M.; Massa, A.W.; 
Runnels, O.D.; Strebinger, P.C.; Lummus, C.E. (Lummus Co., Bru- 
ceton, Pa. (USA). Synthane Pilot Plant). Nov 1977. Contract EY-76- 
C-02-0003. 23p. (CONF-771145—1). Dep. NTIS, PC A02/MF AO1. 

From Workshop on valves for solids handling service in coal 
conversion; Morgantown, WV, USA (14 Nov 1977). 

Three different control valves used for depressuring abrasive, 
high-pressure process streams containing coal fines have been im- 
proved by upgrading their trim materials. Original trims were of 
ceramic or of stainless steel coated with stellite; upgraded trims are 
tungsten carbide. The new materials have significantly improved 
valve life. These valves are in operation at the SYNTHANE Pilot 
Plant, a high BTU coal gasification facility operated for the Depart- 
ment of Energy by the Lummus Company. The Plant has been in 
operation since July of 1976. To date more than 2000 tons of coal 
have been gasified and these valves have been subjected to nearly 
1000 hours of operation. 


16366 (COO—0003-15) Prototype pilot plant operation Synthane 
process. Monthly activity report No. 38, October 1—31, 1977. 
(Lummus Co., Bloomfield, N.J. (USA)). Nov 1977. Contract EY-76- 
C-02-0003. vp. Dep. NTIS, PC A02/MF AO1. 

Three attempts were made to operate the pretreater continu- 
ously in October using Illinois No. 6 coal, but each ended after a 
short operating period with coal agglomerating in the vessel. Proce- 
dures were varied during these tests in an attempt to achieve 
operability. The first two attempts were made using carbon dioxide 
to transport the coal from the Petrocarb System to the pretreater, 
and the third attempt was made using high pressure steam. The use 
of steam as the transport medium was the most successful. The run 
was terminated when the coal feed stopped due to condensation of 
the steam in the line. When the pretreater was opened after this run, 
the vessel contained some agglomerated coal but most of the pre- 
treater bed was free flowing and pretreated. Plans are underway to 
fabricate a temporary superheater and acquire a permanent steam 
superheater for coal transport with steam. Additional tests with 
carbon dioxide as the transport medium will continue until a super- 
heater is installed. 


16367 (COO—2904-5) Chemical and physical stability of refrac- 
tories for use in coal gasification. Fifth quarterly progress report, May 
1, 1977—July 31, 1977. Rahman, S.F.; Day, D.E. (Missouri Univ., 
Rolla (USA)). 10 Aug 1977. Contract EY-76-S-02-2904. 68p. Dep. 
NTIS, PC A04/MF AO1. 
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Progress in the testing of refractories for coal gasification 
plants using a special ERDA and other atmospheres at high tempera- 


ture and pressure (1000°F/1000 psia) is reported. After exposure for 
several days to a few months, the materials are characterized by 
diversional charges, density, porosity, modulus of rupture measure- 
ments, and by x-ray diffraction studies. Some effort is devoted to 
thermal gravimetric analysis studies. Based on the screening tests 


performed in the past year, the list of refractories under study has 
been revised. (LTN) 


16368 (COO—4062-5) Modeling two-phase flow in a swirl com- 
bustor. Final report. A.R.A.P. report No. 310. Lewellen, W.S.; Segur, 
H.; Varma, A.K. (Aeronautical Research Associates of Princeton, 
Inc., N.J. (USA)). Jun 1977. Contract EY-76-C-02-4062. 116p. Dep. 
NTIS, PC A06/MF AO1. 

A ere model of flow in a cyclone coal combus- 
tor-gasifier is presented. The model predicts how four performance 
parameters which measure the carbon conversion efficiency, ash 
separation, pressure drop, and heat losses depend on such design 
variables as chamber pressure, size and shape, flow rates, and stoi- 
chiometry, along with coal particle size and composition. Correct 
prediction of the performance parameters requires accurate analysis 
of the coal particle combustion, particle mechanics and fluid me- 
chanics, all of which are coupled in this confined vortex flow. The 
model is based on assimilating simple —— to the most 
important mechanisms governing flow and combustion in the cham- 
ber and thus necessarily involves empirical coefficients. Model ver- 
ification by comparison with laboratory results from Pittsburgh 
Energy Research Center shows reasonable agreement, but due to the 
empiricism required in the model further tests are warranted. Model 
derivation and sensitivity analysis pinpoint the phenomena which are 
most critical to the performance of a cyclone combustor. Methods 
for reducing the empirical requirement of the model are discussed 
and recommendations made for model improvement. 


16369 (EPRI-AF—590) Modeling and analysis of moving bed 
coal gasifiers. Volume 1. Final report. Yoon, H.; Wei, J.; Denn, M.M. 
(Delaware Univ., Newark (USA). Dept. of Chemical Engineering). 
Nov 1977. 116p. Dep. NTIS, PC A06/MF AO1. 

A steady-state model of moving bed coal gasifiers has been 
developed based on kinetics and transport rate processes, thermody- 
namic relations, and mass and energy balances. Model predictions 
are in good ————— with published plant data for the Lurgi 
gasifier. Feasible operating regions for moving bed gasifiers have 
been analyzed and defined in terms of feed rates of fixed carbon, 
steam, and oxygen. Considerable insight into the sensitivity of the 
process to feed changes is obtained by thermodynamic equilibrium 
considerations. Rate process calculations with the model define the 
optimum feed ratios for a given coal and for a given mode of 
operation. The model has been used to explore the neighborhood of 
the optimum ratios for two U.S. coals in order to determine the 
dependence of system variables on operating conditions. 


16370 (FE—1207-35) Gas generator research and development 
BI-GAS process. 72nd monthly progress report, August 1977. (Kansas 
State Univ., Manhattan (USA). Dept. of Mathematics; Phillips Pe- 
troleum Co., Homer City, Pa. (USA)). Sep 1977. Contract EX-76-C- 
01-1207. 27p. Dep. NTIS, PC A03/MF AO1. 

Startup of the BI-GAS pilot plant facility is in progress at the 
present time. A life test of two new experimental catalysts was 
begun. Preliminary results have shown over a 60 percent decrease in 
activity of one catalyst from its initial high level, the second catalyst 
has shown very little methanation activity. Methanation PEDU Test 
No. 26 was conducted. A fourth batch sample of the Homer City 
catalyst, BCR Lot No. 3926, was used in the test. Evaluation of the 
results are incomplete. Initial data have been received from Brigham 
Young University on the joint study of sulfur tolerance of fluid-bed 
methanation catalysts. There appear to be some significant differ- 
ences among the samples in terms of their abilities to absorb hydro- 
gen sulfide. Analytical and computer services continued in support 
of the overall program. 


16371 (FE—1505-55) Liquid phase methanation/shift. Final 
report, July 1, 1975—September 30, 1976. (Chem Systems, Inc., New 
York (USA)). 30 Sep 1976. Contract EX-76-C-01-1505. 182p. Dep. 
NTJS, PC A09/MF AO1. 

Work accomplished in several phases of the project included 
process variable scans performed in both the Bench Scale Unit 
(BSU) and larger Process Development Unit (PDU). These experi- 
ments investigated the effect of feed gas H2/CO ratio, steam addi- 
tion, temperature, pressure, and flow rate on catalyst activity and 
effluent gas H2/CO ratio. From these data, the kinetic model, 
developed from earlier work, was further verified. A series of long 
term runs were completed in a bench scale life test unit and verified 
long term catalyst activity under LPM and LPM/S process condi- 
tions. Bench scale polishing reactor units were tested under various 
simulated conditions that would be expected from LPM and LPM/S 
process configurations. Addition of a small quantity of steam was 
shown to prevent carbon formation under polishing reactor condi- 
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tions. Construction of the LPM Pilot Plant, capable of handling two 
million SCFD of synthesis gas feed, was completed. The Institute of 
Gas Technology's HYGAS pilot plant was selected as the first site 
for testing the LPM Pilot Plant. The skid-mounted unit was disas- 
sembled into its component modules and shipped to Chicago, IIli- 
nois, site of the HYGAS plant. Reassembly, installation, and oper- 
ation are covered under a subsequent ERDA contract. 


16372 (FE—1521-30) Design report. Volume 11. Mechanical 
specifications. (Foster Wheeler Energy Corp., Livingston, N.J. 
(USA)). Sep 1977. Contract EX-76-C-01-1521. 393p. Dep. NTIS, PC 
A17/MF AO1. 

Detailed specifications are given for process equipment used 
in coal gasification plants (pressure vessels, heat exchangers, pumps, 
compressors, steam turbines, pipes, valves, etc.). Materials, fabrica- 
tion methods and (where applicable) start-up precautions and neces- 
sary instrumentation are given. (LTN) 


16373 (FE—1527-33) Gas generator research and development, 
TRI-GAS process. Interim report, July 1, 1976—June 30, 1977. BCR 
report L-827. (Bituminous Coal Research, Inc., Monroeville, Pa. 
(USA)). Aug 1977. Contract EX-76-C-01-1527. 112p. Dep. NTIS, 
PC A06/MF AOl. 

Work continued on the initial tests of the fluidized-bed coal 
gasification process. Devolatilization Tests No. 10 through 24 were 
conducted with a mildly caking Illinois No. 6 coal. Tests No. 14 and 
15, run at about 800°F, produced a free-flowing char of relatively 
high volatile matter content (about 25 percent). Tests No. 22 and 24, 
run at 875°F, produced a free-flowing char of low volatile matter 
content (about 15 percent). Following these preliminary tests, two 
tests were made in the integrated system to gain operating experi- 
ence. Test No. 3S-1 was made to test the new char transfer system 
installed between Stages 2 and 3. About 600 pounds of Rosebud 
seam coal were fed into Stage 1 and transferred smoothly through- 
out the entire system. Test No. 3S-2 was made to gain experience 
with the integrated system under operating pressure and tempera- 
tures. The test was terminated after about 16 hours of operation, due 
to the inability to preheat the Stage 1 reactor to operating tempera- 
tures. In three-stage Test No. 3S-3 operating temperatures were 
established in Reactors 3 and 1, while maintaining bed levels auto- 
matically. Laboratory tests continued in support of PEDU activity. 
Reactivities in steam for chars produced during Stage 1 testing were 
determined in the TGA. Additional laboratory studies included tests 
on the Illinois No. 6 to determine its caking tendencies. 


16374 (FE—1527-36) Gas generator research and development. 
TRI-GAS process. 73rd monthly progress report, September 1977. 
(Bituminous Coal Research, Inc., Monroeville, Pa. (USA)). Oct 
1977. Contract EX-76-C-01-1527. 15p. Dep. NTIS, PC A02/MF 
AOl. 

The 100 lb/hr process and equipment development unit is 
being operated to demonstrate the process and economic feasibility 
of fluidized-bed gasification for the commercial production of low- 
btu fuel gas. No liquids, tar, or char are produced as waste or by- 
product. All three reactors were completely inspected following 
Test No. 3S-9. A slight amount of ash agglomeration was evident in 
the Stage 1 reactor. No agglomeration was evident in either Stage 2 
or Stage 3 reactor. Extensive equipment modification was performed 
on the PEDU to eliminate the plugging problems experienced in line 
PG-33. A bench-scale reactor has been built to study the devolatili- 
zation reactions. Tests were conducted with Rosebud coal in this 
reactor. 


16375 (FE—1545-35) Hazard analysis study for low-Btu gasifi- 
cation of coal for electric power generation. Phase 1. Final report R 
and D Task 5, February 1975—August 1976. Fink, Z.J. (Combustion 
Engineering, Inc., Windsor, Conn. (USA)). Dec 1976. Contract EX- 
76-C-01-1545. 103p. Dep. NTIS, PC A06/MF AO1. 

A hazard analysis study was conducted for Combustion 
Engineering's 5 ton-per-hour process development unit (PDU) and 
for projected commercial-scale versions of the C-E process for 
converting coal into a low-btu fuel gas. The study was oriented 
primarily to consideration of the unique features of the C-E process. 
Performance of the study required assembly, interpretation and 
application of available data on the flammability, ignition character- 
istics and toxicity of gases and gas/dust mixtures. Development of 
the comparative hazards of the C-E process with respect to the 
above characteristics, as contrasted to the known hazards associated 
with coal-fired steam generators or with other synthetic gas-making 
processes, was a central part of the study. Specific recommendations 
are made for protective systems, devices and procedures for the 
PDU and for commercial-scale plants. Included are discussions of 
alternate solutions for commercial-scale plants as may be appropriate 
for economic or technical reasons. In general, the recommendations 
were based on an engineering approach to each postulated hazard, 
combining logical analysis with economic considerations. 


16376 (FE—1548-12) Experimental and process design study of a 
high rate gasification process. Quarterly technical report No. 12, 
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January—March 1977. Coates, R.L. (Eyring Research Inst., Provo, 
Utah (USA)). Jun 1977. Contract EX-76-C-01-1548. 40p. Dep. 
NTIS, PC A03/MF AO1. 

A total of 177 test runs have been made to date at pressures 
ranging from 5 to 10 atmospheres. Extensive equipment modifica- 
tions have been made to overcome problems with non-uniform coal 
feeding, feed injector plugging, refractory overheating, heat recov- 
ery section plugging, and scrubber discharge plugging. Over twenty 
different feed injector and reaction chamber configurations have 
been tested. Tests with two stages of coal injection, combustion coal 
and pyrolysis coal, resulted in rather poor conversion efficiency. 
Tests with cooling coils located in the refractory adjacent to the 
inner walls of the reaction chamber also resulted in poor conversion 
efficiency. The highest conversion efficiency was achieved with 
single stage coal injection through either two or three feed nozzles, 
the oxygen and steam being fed through a single swirled nozzle. 
Cold gas efficiencies of 73 percent with a specific gasification rate of 
215 lbs. of coal/hr ft* atm were achieved. The feed injector configu- 
rations which have yielded high efficiency have not been satisfac- 
tory from the standpoint of long-term operation, however, since 
they have been subject to plugging either due to fibers or coarse 
particles in the coal or by slag or ash deposition. Long duration runs 
have been possible only with a feed injector which has a single coal 
nozzle. 


16377 (FE—1784-24) Program to discover materials suitable for 
service under hostile conditions obtaining in equipment for the gasifi- 
cation of coal and other solid fuels. Annual progress report, January 1, 
1976—December 31, 1976. Schaefer, A.O. (ed.). (Metal Properties 
Council, Inc., New York (USA)). 4 May 1977. Contract EX-76-C- 
01-1784. 302p. Dep. NTIS, PC A14/MF AO1. 

This Annual Report describes, in general, the progress during 
the year 1976 on a program under the direction of The Metal 
Properties Council, Inc. designed to screen materials for use in such 
plants with respect to the various unique corrosive environments 
obtaining therein; and, finally to provide useful corrosion data as 
well as reliable information on other properties needed for the 
design, construction, and operation of such plants. Corrosion tests 
were conducted in the gasifier gas composition at 1800°F and 1000 
psi; results are reported. Evaluation of metals and refractories con- 
tinued in the HYGAS, Consol and Synthane pilot plants. A signifi- 
cant amount of additional corrosion data was obtained and analyzed 
during the current year. Currently, the statistical test series is being 
continued to explore the effects of temperature, pressure, and ammo- 
nia concentration on corrosion rate. Design, fabrication, and pro- 
curement of two high-pressure reactor vessels, a dual-head high- 
pressure, high-temperature recirculating gas compressor, and other 
components, were completed. The results of the first ten atmospher- 
ic pressure tests have been critically analyzed revealing that, under 
certain test conditions, the slagging erosion effect can virtually 
destroy many high-temperature alloys in 50 hr. The results also 
showed that the aluminide coatings do afford significant protection 
in these 50-hr tests, but may be subject to an incubation time effect 
that can only be verified by conducting longer-term tests. 


16378 (FE—1784-30) Program to discover materials suitable for 
service under hostile conditions obtaining in equipment for the gasifi- 
cation of coal and other solid fuels. Quarterly progress report, April 1, 
1977—June 30, 1977. Shaefer, A.O. (ed.). (Metal Properties Council, 
Inc., New York (USA)). 4 Sep 1977. Contract EX-76-C-01-1784. 
160p. Dep. NTIS, PC A08/MF AO1. 

Results of high temperature corrosion results in coal gasifica- 
tion plant atmospheres (often in gasification pilot plants) are reported 
in detail. More than 50 carefully selected alloys are undergoing these 
tests. Other work involves determination of the engineering proper- 
ties of such materials at high temperature conditions. (LTN) 


16379 (FE—1792-37) Coal feeder development program. Month- 
ly progress report No. 28, October 1977. (Lockheed Missiles and 
Space Co., Sunnyvale, Calif. (USA)). 1977. Contract EX-76-C-01- 
1792. 35p. (LMSC-D—566025). Dep. NTIS, PC A03/MF AOl1. 

Progress in the design and testing of various fuel feeding 
systems under development is reported. Studies of the mechanism of 
plugging are underway as it applies to some designs. (LTN) 


16380 (FE—2204-15) High mass flux coal gasifier extended run 
operations. Monthly technical progress report, June—July 1977. 
Simpkin, A.J. (Bell Aerospace Textron, Buffalo, N.Y. (USA)). Aug 
1977. Contract EX-76-C-01-2204. 26p. Dep. NTIS, PC A03/MF 
AOl. 

The overall program objective is to demonstrate the feasibil- 
ity of using a rocket combustor type reactor as a High Mass Flux 
Gasifier to economically produce low BTU gas and to evaluate the 
operating characteristics of the device. Basic reactor feasibility was 
demonstrated during Phase I of the program conducted during 1976. 
Two reactors have been designed and are being fabricated during 
the Phase II program, and the test facility is being modified to 
accommodate one-hour duration tests. Thermodynamic equilibrium 
analyses have been conducted to establish the best operating condi- 
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tions for Lignite, Montana Rosebud and Pittsburgh Bituminous coals 
when reacted with air. Gasification tests will be conducted using 
these three types of coal. The gasifier will operate at a total mass 
through-put of nominally 20,000 Ib/hour cu. ft. of reactor volume 
and the coal flowrate will be nominally 0.5 tons/hour. Test results 
will be analyzed to determine reactor performance and durability, 
and to evaluate the High Mass Flux Gasifier concept as a gas 
producer. Performance calculations for the reactions of coal/air/ 
water and coal/air/steam were completed and reactor initial operat- 
ing conditions selected. A number of major test facility components 
were fabricated, erected and/or installed. 


16381 (FE—2338-6) Development of a modular software system 
for the dynamic simulation of coal conversion plants. Quarterly report. 
Schiesser, W.E.; Stein, F.P.; Johnson, S.H.; Dissinger, G.R. (Lehigh 
Univ., Bethlehem, Pa. (USA)). Sep 1977. Contract EX-76-C-01-2338. 
23p. Dep. NTIS, PC A02/MF AOl1. 

The variable-order, variable-step size integration algorithm of 
C. W. Gear as implemented by A. C. Hindmarsh has been installed 
as the first-line temporal integrator of the DSS/2 dynamic simulation 
code. This algorithm is implicit for stiff systems, and the implementa- 
tion by Hindmarsh is based on a banded specification of the ODE 
system Jacobian matrix. Several options of the integrator may easily 
be called, but the diagonal approximation (Hindmarsh MF = 23) has 
been implemented within DSs/2 as integrators 15 and 16 (integra- 
tors 1 to 14 are classical Runge Kutta algorithms). The diagonal 
approximation has been used successfully on a series of test prob- 
lems, and then applied to the methanation section simulation consist- 
ing of 126 ODEs. The results of this simulation are discussed in some 
detail. The physical properties package was received from the 
Purdue University Group and was modified, as required, to be 
implemented on the Lehigh CDC computer. The data base alone 
was tested successfully with the steady-state methanation simulation. 
Results were identical with those utilizing the special purpose pack- 
age built into the methanator model. The data base, data-loading 
subroutine, and all the subroutines associated with heat capacity, 
heat of reaction, and chemical equilibrium constant were tested 
successfully with the steady-state methanation simulation. The re- 
sults were similar to those using the built-in, ideal-gas-thermodynam- 
ics, special-purpose package. Computation time was longer, but that 
is to be expected from a general-purpose package. 


16382 (FE—2635-9) Development of conceptual designs for 
water treatment in demonstration plants technical status report, No- 
vember 1—30, 1977 and milestone plan and management report. 
(Water Purification Associates, Cambridge, Mass. (USA)). 8 Dec 
1977. Contract EF-77-C-01-2635. 15p. Dep. NTIS, PC A02/MF 
AOl. 

Activities are reported in a program to produce six conceptu- 
al designs for integrated water treatment plants in coal conversion 
demonstration plants. The water treatment plant designs will also be 
developed so that disposal of all residuals can be made in an 
environmentally acceptable manner. Results of work are presented 
on ammonia removal, biological treatment, and boiler feedwater 
treatment. (JRD) 


16383 (FE—3800-10) Materials research for clean utilization of 
coal. rly progress report, October 1—December 31, 1976. 
Schneider, S.J. (National Bureau of Standards, Washington, D.C. 
(USA). Inst. for Materials Research). Nov 1977. Contract EA-77-A- 
01-6010-002. 34p. Dep. NTIS, PC A03/MF AO1. 

The study of the embrittlement and corrosion of stainless steel 
and Incoloy samples in elevated temperature systems containing 
hydrogen sulfide continued. The study of the deformation, fracture 
and erosion of ceramic specimens continued. Additional measure- 
ments of the temperature dependence of the viscosity of slags were 
made. (LTN) 


16384 (ORNL/FE—1, pp 1-17) Coal gasification with chemical- 
ly incorporated catalysts. Nov 1977. 

In Synthetic Fuels Process Research Digest. 

Researchers at both Exxon and Battelle’s Columbus Labora- 
tories have been investigating the use of metal salts or oxides to 
catalyze the chemical reactions of coal gasification. Kalina and his 
associates at Exxon have found that alkali carbonates catalyze these 
reactions, abate agglomeration of caking coals during gasification, 
and allow regeneration of a good percentage of the catalyst in its 
original form. Their studies to date have focused on reaction kinet- 
ics, catalyst-regeneration chemistry, and process design to recycle 
synthesis-gas products for ultimate methanation. They have found 
that such a process can indeed operate with synthesis gas as recycle 
and that more than 75% of the catalyst can probably be recovered 
readily. The work at Battelle by Chauhan and his colleagues has 
demonstrated that the chemical and/or physical incorporation of 
CaO into coal before gasification can prevent agglomeration of the 
coal in the gasifier even when the coal particles are as large as 20 
mesh, although the required treatment time is particle-size depen- 
dent. This treatment, which also greatly increases the reactivity and 
hydrocarbon yields of coal while extracting the sulfur content, can 
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be accomplished in a continuous manner with increases in reactivity 
of the coal that are identical to those obtained with efficient labora- 
tory-scale, batch autoclaves. This is true for both hydrogasification 
and steam gasification. 


16385 (SAND—77-8277) Formation of protective layers on 
alloys used in coal gasification environments. Quarterly progress 
report, April 1, 1977—June 30, 1977. Bradshaw, R.W.; Stoltz, R.E.; 
Adolphson, D.R. (Sandia Labs., Livermore, Calif. (USA)). Nov 
1977. Contract EY-76-C-04-0789. 36p. Dep. NTIS, PC A03/MF 
AOl. 

The objective of this project is to develop alloys which will 
resist corrosive coal gasification atmospheres better than existing 
high temperature alloys such as 310 stainless steel and Ni-Cr binary 
alloys. This will be attempted by adding minor alloying elements to 
existing high temperature alloys which will form protective sulfide 
layers or improved oxide layers in addition to or in place of the usual 
oxide layer. The protective layers should be spall resistant under the 
thermal and mechanical cycling conditions encountered in coal 
gasifiers and be self-healing, in case of failure by cracking or erosion. 
The level of alloying additions will be adjusted to maximize corro- 
sion resistance while at the same time minimize deleterious effects on 
mechanical properties and fabricability. 


16386 (TID—27942) Role of the C—CO, reaction in gasification 
of coal and char. Wen, C.Y.; Sears, J.T.; Galli, A.F. (West Virginia 
Univ., Morgantown (USA). Dept. of Chemical Engineering). Oct 
1976. Contract EX-76-C-01-0497. 13p. Dep. NTIS, PC A02/MF 
AOl. 

Work has continued on the kinetic reactivity of coal/char in 
COz. One viable mechanism has been suggested involving hydrogen 
abstraction by calcium oxide to explain this effect. The importance 
of diffusion resistance in mesopores/micropores indicates the need 
for a diffusion solid-gas reaction model. Work has continued on the 
poisoning effect of CO gas on the CO:-C reaction. For several chars 
the effect has been found. Slight variations in 1/(1 - x) dx/dt vs x 
curves result for the different chars. Construction of the atmospheric 
and high pressure fluidized beds is complete. A study of jet phenom- 
ena in a two-dimensional bed has resulted in a new correlation. 


16387 (WSS/CI—76-25) Diagnostics for thermal cracking of 
coal volatiles in entrained-bed gasifiers. Ubhayakar, S.K.; Stickler, 
D.B.; von Rosenberg, C.W. Jr.; Gannon, R.E. (Avco-Everett Re- 
search Lab., Everett, Mass. (USA)). 1976. Contract EX-76-C-01- 
2015. 27p. (CONF-761047—7). Dep. NTIS $4.00. 

From The Combustion Institute meeting; LaJolla, CA, USA 
(18 Oct 1976). 

The concept of utilizing the high volatile yields (approximate- 
ly 70 percent) obtained by rapid devolatilization of pulverized coal 
to high temperatures (approximately 2000°K) in entrained-bed coal 
gasifiers has gained considerable importance in recent times. The 
volatiles produced in such gasifiers may react with the entraining 
gases or thermally crack depending on factors such as the type of 
molecules in the surrounding gases, the relative rates of gas phase 
mixing, of gas phase reactions, of thermal cracking, of escape of 
volatiles from the coal particles, etc. This paper describes experimen- 
tal diagnostics for measuring the fraction of the volatiles which 
thermally crack to condensates and low molecular weight gases (e.g. 
soot and hydrogen, in the limit). Experimental data on two size- 
grades of pulverized bituminous coal, using these diagnostics in an 
entrained-bed gasifier are presented. Analysis of the data suggests 
that (i) the amount of volatiles which equilibrate with the entraining 
gases depends strongly on the mixing characteristics of the coal- 
carrier stream with the entraining gases in the gasifier and only 
weakly on the total amount produced. (ii) The volatiles which do 
not react with the gases crack to condensates and lower molecular 
weight gases partly within and partly outside the particles. (iii) 
Condensate (soot) deposition occurs within the particles to a greater 
extent in the larger particles than in the smaller ones. 


16388 Energy balance for the second underground coal gasifica- 
tion experiment, Hanna, Wyoming. Fischer, D.D.; Boysen, J.E.; 
Gunn, R.D. (Energy Research and Development Administration, 
Laramie, WY). Trans. Soc. Min. Eng. AIME; 262: No. 4, 341- 
347(Dec 1977). 

The second underground coal gasification experiment con- 
ducted by ERDA’s Laramie Energy Research Center at a site near 
Hanna, Wyo., was completed on July 30, 1976. During the experi- 
ment production reached 0.32 Mm*/d (12 M cu ft/d) of 6.9 MJ/m? 
gas (175 Btu per cu ft). Approximately 6100 tonnes (6700 tons) of 
coal were gasified during the experiment. Energy return ratios of 4.5 
to 5.3, coal gas thermal efficiencies of 76 to 89%, and overall process 
efficiencies of 65 to 74% were achieved during the second Hanna 
experiment. This paper describes the experiment and the results 
obtained with emphasis given to the determination of the energy 
recovered relative to energy consumed in conducting the test. Data 
from this determination are compared with previously published 
data from the first test conducted at Hanna during 1973-74. 
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16389 Underground coal gasification--a status report. Schrider, 
L.A.; Whieldon, C.E. (Morgantown Energy Res Cent, WVa). J. Pet. 
Techiiol.; 29: 1179-1185(Sep 1977). 

Underground gasification provides a unique means for recov- 
ering energy from coal without mining it. ERDA is conducting 
several field demonstration projects to test the feasibility of in-situ 
coal gasification. Several concepts being tested are discussed. All 
tests involve in-situ combustion but use different methods for con- 
tacting the coal with injected fluids. 14 refs. 


16390 Alternate fuels from coal. Mills, G.A. (Energy Research 
and Development Administration, Washington, DC). CHEMTECH; 
7: No. 7, 418-423(Jul 1977). 

The author concludes first that processes for synthetic fuels, 
especially gas, are now available and operable but expensive. 
Second, that improvements at pilot plant scale offer improvements 
but of limited economic advantage, about 15%. Third, that the 
projected costs for these synthetic fuels are twice or even more of 
those for natural petroleum. Fourth, that the idealized chemistry of 
coal to synthetic fuels is such that the processes should not require 
the very expensive plant investment that accounts for the high 
projected selling price for synthetic fuels, and finally that ERDA- 
sponsored research is bringing forth new processes, promising im- 
provements much greater than 15%. Two of these are the catalytic 
coal gasification and conversion of crude methanol from coal to high 
octane gasoline. It is doubtful in the absence of national policy 
considerations, including security or embargo, that present synfuels 
processes are going to compete economically until year 2000. How- 
ever, I think we will develop new processes, or make major im- 
provements that can cut costs drastically and thus make synfuels 
from coal economically. 


16391 Chemical reaction rate of the solution loss of coke. Ko- 
bayashi, S.; Omori, Y. (Tohoku Univ, Sendai, Jpn). Tetsu To Hagane; 
63: No. 7, 1081-1089(Jun 1977). (In Ja go ogee 

The chemical reaction rate of the solution loss with carbon 
dioxide was measured for conventional metallurgical coke and 
formed coke. The data for the rate obtained in this investigation and 
by other investigators were analyzed with several rate equations for 
the gasification of carbonaceous materials. The values of apparent 
activation energy of the reaction obtained from these data were 
between 50 and 70 kcal/mol using the rate equations proposed by J. 
Gadsby, S. Ergun, and E.T. Turkdogan-J.V. Vinters. The values of 
the kinetic parameters were most uniform for all of these data with 
the Ergun equation, where the values of the apparent activation 
energy of the gasification and the enthalpy of the so called oxygen- 
exchange reaction were between 60 and 70 kcal/mol and between 14 
and 17 kcal/mol, respectively. In the presence of any neutral gas, the 
Ergun equation was of lower precision. Even in the presence of 
neutral gases, the rate could be expressed with great precision by the 
Gadsby equation or the Turkdogan-Vinters equation. 16 refs. 


16392 Model studies on moving bed reactors: the Lurgi coal 
gasifier. Arri, L.E. Minneapolis; Univ. of Minnesota (1977). 186p. 
University Microfilms Order No. 77-26,074. 

Thesis (Ph. D.). 

The modeling of the gasification of coal in a moving bed 
reactor (Lurgi gasifiers) is the objective of this thesis. In part one a 
simple model for the combustion of a coal particle when high 
concentrations of steam are present is developed. In addition to the 
carbon-oxygen reaction, the coal particle can react with steam 
producing carbon monoxide and hydrogen. The gaseous products of 
these heterogeneous reactions will react with oxygen in a very thin 
zone surrounding the particle. By assuming the corresponding ho- 
mogeneous reactions to be instantaneous the thin reaction zone 
reduces to a mathematical surface: the flame front. The flame 
location is calculated from the condition that both gaseous fuel and 
oxygen fluxes are in stoichiometric relation. It is concluded that 
under the conditions prevailing in the combustion zone of a Lurgi 
gasifier, resistance to steam diffusion from the flame to the core 
surface can be neglected. In part two a model for the Lurgi gasifier 
that allows for temperature gradients between phases and in the 
particle ash-layer formed due to the direct reaction of carbon with 
oxygen has been developed. An axial particle to particle heat trans- 
fer mechanism to account for radiation effects is included. It is 
shown that the model predicts an interesting reactor behavior with 
multiple steady-states. Actual profiles for three of them are present- 
ed. For low coal throughput a deep ash-layer is developed within 
the bed. Keeping fixed the oxygen input the solid mass flow rate was 
increased. Beyond a critical value it was shown that the ash-layer 
thickness was highly sensitive to changes in the carbon/oxygen 
ratio. Studies of optimal operating conditions indicate possible con- 
trollability difficulties. The effect of the major operating parameters 
is investigated as well as of those physical parameters whose values 
are subject to uncertainties on their values. 


16393 Influence of chlorine and chlorides on the gasification of 
carbon. Vasyutinskii, N.A. (Berdyansk Pedagog Inst, USSR). Solid 
Fuel Chem. (USSR) (Engl. Transl.); 10: No. 5, 148-152(1976). 
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Results of an experimental study are presented which show 
that the addition of chlorine has no appreciable influence on the rate 
of interaction of carbon with carbon dioxide at temperatures above 
500°C. The addition of man nganese, iron, and sodium chlorides 
accelerates this reaction at 800°C. In experiments on the gasification 
of carbon by atmospheric oxygen, it was found that the addition of 
chlorides lowers the rate of combustion. An explanation of the 
experimental results obtained has been suggested on the basis of the 
electronic theory of adsorption on semiconductors. 7 refs. 


16394 Coal gasification development. Wheeler, G.F. (Energy 
Research and Development Administration, Washington, DC). pp 
24p, Chapter XVIII of In Proceedings of National Energy Forum. 
Volume II. Jackson, J.L. (ed.). Akron, OH; University of Akron 
(1976). 

From National energy forum; Akron, OH, USA (26 Jul 1976). 

See CONF-760761—P2. 

Coal gasification processes sponsored by DOE are reviewed. 
Information is included on the Conoco Process, Hygas Process, 
Steam-Iron Process, Synthane Process, and Agglomerating Ash 
Process. (JRD) 


16395 Gasification of coal and its future aspects regarding the use 
of heat from high-temperature nuclear reactors. Teggers, H. (Rhein- 
ische Braukohlenwerke AG, Cologne). pp 489-507 of In Future 
energy production systems. Heat and mass transfer processes. Vol. 
II. Denton, J.C.; Afgan, N.H. (eds.). Washington, DC; Hemisphere 
Publishing Corp. (1976). 

After reviewing the chemical reactions involved and several 
coal gasification processes, a few pages are devoted to a discussion 
of coal gasification using process heat from a HTGR type reac‘or. 
The objective is to use fluidized bed and entrainment techniques at 
high pressures to achieve greater throughput for a given size of 
apparatus and an increased methane content in the product gas. The 
use of reactor heat should be more economical than combusting 
some of the coal to provide the required heat, should stretch out coal 
supplies and result in reduced emission of carbon dioxide. Various 
details of the proposed operation are discussed, including reactor 
and pilot plant plans. (LTN) 


16396 Gasification of coal in high-velocity fluidized beds. 
Squires, A.M. (City Coll., New York). pp 509-522 of In Future 
energy production systems. Heat and mass transfer processes. Vol. 
II. Denton, J.C.; Afgan, N.H. (eds.). Washington, DC; Hemisphere 
Publishing Corp. (1976). 

High-veloolty fluidized beds [3 to 15 meters per second (m/ 
sec) = about 10 to 45 feet per second] have been used successfully 
for (a) total gasification of coal with air and (b) substantially total 
gasification with steam and oxygen. Such beds can also be envi- 
sioned for (c) partial gasification by flash pyrolysis at atmospheric 
pressure, (d) partial gasification with steam at high pressure [20 
atmospheres (atm), for example] to yield a gas containing a surpris- 
ingly large amount of methane, and (e) partial gasification by flash 
hydrogenation at high pressure [100 atm, for example] to yield 
methane, ethane, benzene, and a coke low in sulfur content. In 
addition to the obvious advantage of high capacity, high-velocity 
fluidized beds are relatively immune from trouble if sticky solids are 
present: (1) The Godel phenomenon can serve to remove ash ag- 
glomerates of low carbon content from a bed rich in carbon. (2) A 
caking coal can be introduced into such beds with impunity. In 
particular, (3) finely pulverized caking coal can be introduced into a 
bed of large coke beads [1 to 10 millimeters (mm), for example] with 
growth and production of the beads. A fast fluidized bed of fine coke 
particles will provide excellent contact between solid and gasifica- 
tion medium. 


16397 Gasification of Rhenish Brown Coal as mined. Franke, 
F.H. (Rheinische Braunkohlenwerke AG, Cologne). pp 549-559 of 
In Future energy production systems. Heat and mass transfer pro- 
cesses. Vol. II. Denton, J.C.; Afgan, N.H. (eds.). Washington, DC; 
Hemisphere Publishing Corp. (1976). 

In a time of worldwide energy and raw material shortages, 
increasing dependence on imports, the utilization of home resources, 
for example gasification of brown coal in Germany, becomes more 
important, especially in fields where nuclear fuel cannot serve as 
substitute. One of the gasification processes which is under develop- 
ment on the basis of Rhenish brown coal is discussed. This process, 
which can be heated by fossil fuels or nuclear energy, is the 
gasification of crude lignite as mined in horizontal, indirectly heated 
pipes. Pretests of this gasification process, which exploits the natural 
mine humidity of earthy Rhenish brown coal for the gasification of 
the coal, have been performed at low pressures in two plants with 
about 2 and 6 kg coal throughput/h. Sponsored with public funds a 
pilot plant with a throughput of about 400 kg lignite/h (correspond- 
ing to 100 kg carbon/h) is under construction at Cologne (pressure: 
40 bar and reaction temperatures: 800-900°C). 


16398 Design studies of the hydrogasification of coal. Schrader, 
L. (Rheinische Braunkohlenwerke AG, Cologne). pp 561-569 of In 





1708 ENERGY RESEARCH ABSTRACTS 


Future energy production systems. Heat and mass transfer processes. 
Vol. II. Denton, J.C.; Afgan, N.H. (eds.). Washington, DC; Hemi- 
sphere Publishing Corp. (1976). 

A pilot plant for the hydrogasification of lignite and bitumi- 
nous coal has been erected by the Rheinische Braunkohlenwerke 
AG to investigate the gasification part of a new technology using 
heat from high temperature nuclear reactors. With regard to the 
design and the investigation program of this pilot plant, prestudies 
on the fluidizing characteristics of the applied fluidized bed as well 
as mass and heat transfer were performed yielding the following 
results: Predried Rhenish lignite of a particle size of less than 1 mm 
could be fluidized with 2 to 3 cm/s gas velocity to a homogeneous 
bed almost without bubbles up to a gas velocity of 10 cm/s for a bed 
diameter of 20 cm and a bed height of 400 cm; mass transfer of gas to 
the surface of coal particles and pore diffusion within the particles as 
well are fast enough so that chemical reaction is the rate controlling 
step at reaction conditions of about 800°C and 80 bar; and due to 
good heat transfer from coal particles to gas and the reactor walls as 
well, overheating of coal by the exothermic hydrogasification reac- 
tion is very small. 


16399 (ORNL-tr—4520) Use of process computer in coal gasifi- 
cation. Sulimma, A.; Seller, H.; Feistel, P.P. Translated from Erdoel 
Kohle, Erdgas, Petrochem. Brennst.-Chem.; 29: No. 12, 539-542(1976). 
14p. Dep. NTIS, PC A02/MF AO1. 

Us of on-line computer in the coal gasification process— 
Bergbau-Forschung GmbH, Essen, has operated a bench-scale ex- 
perimental gasifier for the steam gasification of coal in a fluidized 
bed at 40 bar since 1973. The gasifier is connected through peripher- 
al equipment to an on-line process computer. The system configura- 
tion and program are described in detail. During the experiments, 
data concerning coal conversion, gas composition, fluidized bed 
properties and heat transfer are available immediately. Additional 
calculations concerning the reaction kinetics, gas composition, ther- 
modynamics and steam utilization are carried out after the experi- 
ments. 


16400 Preliminary drawings for the type I, II, III, and IV valves 
(28 Dec 1976) (Engineering Materials). (Consolidated Controls Corp., 
Bethel, Conn. (USA)). (CAPE—2579). 

64 drawings. 

Design drawings are given for valves to be used in a coal 
gasification system. Details are included of the supports, valve seats, 


housing, seals, control actuator, flanges, gaskets, and other hard- 
ware. (PMA) 


LIQUEFACTION 


REFER ALSO TO CITATION(S) 16358, 16390, 16466, 16784, 
17395, 17396, 17397, 17410, 17411, 18459 


16401 (EPRI-AF—614) Viscosity, suspended solids, and filtra- 
tion studies of liquefied coals. Final report. Broccardo, M.R.; Jaunar- 
ajs, K.L. (Johns-Manville Sales Corp., Denver, Colo. (USA)). Dec 
1977. 270p. Dep. NTIS, PC A12/MF AOl1. 

Studies were made of viscosity, vapor pressure, suspended 
solids characteristics, and filtration properties of several liquefied 
coals. Viscosities and vapor pressures were measured at tempera- 
tures up to approximately 370°C (700°F) with a Dynatrol Viscosity 
Instrument. The effects of solvent dilution and suspended solids on 
viscosity were also studied. Residual gases formed by holding sam- 
ples of liquefied coal at elevated temperatures followed by cooling 
were analyzed on a gas chromatograph. Mineral and chemical 
analyses were made of suspended solids. Particle size analyses were 
made of pyridine insolubles using light scanning electron micro- 
scopes and computerized particle size analysis techniques. Median 
particle sizes determined for several coals were approximately 0.5 
micrometer compared to average particle sizes of 1.6 to 8 microme- 
ters as measured by particle counters. A laboratory filter capable of 
operating at up to 400 psig and 700°F was designed and constructed. 
The effects of temperature, differential pressure, viscosity, solvent 
addition, and body feed addition on filtration rates were studied. 
Theoretical calculations of filtration data were made to show aver- 
age cake resistance, cake compressibility, constant rate cycle lengths 
for different filtration rates, and rotary drum pressure precoat filtra- 
tion rates at different drum rotation speeds. 


16402 (FE—1775-11) Project POGO: total coal utilization, COG 
refinery design criteria. R and D report No. 114, interim report No. 5. 
O'Hara, J.B.; Jentz, N.E.; Syverson, H.T.; Hervey, G.H.; Teeple, 
R.V. (Parsons (Ralph M.) Co., Pasadena, Calif. (USA)). Aug 1977. 
Contract EX-76-C-01-1775. 76p. Dep. NTIS, PC AO5/MF AOIl. 

The objective of this work is to develop design criteria for a 
conceptual design/economic evaluation for a multiproduct complex 
to convert coal to electric power, oil,- gas, and other products. 
ERDA has designated this multiproduct complex, POGO, an acro- 
nym for power-oil-gas-other. POGO is an outgrowth of earlier work 
on a design concept referred to as coal-oil-gas (COG). Therefore, 
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the POGO concept uses multiple processes in a preferred combina- 
tion to produce a broad spectrum of environmentally acceptable 
fuels, plus other products, that will be economically competitive 
with alternative sources of these products. The objective was 
achieved by analyzing the capabilities of the major generic types of 
liquefaction processes and then by comparing the projected techni- 
cal and economic performances. The next step was to compare the 
predicted performance of a number of potentially viable candidate 
combinations of processes and to recommend the preferred process 
combination, plus preliminary design criteria. The intent is that the 
resulting complex would use the best available coal conversion 
processes in combinations such that the byproducts or wastes of one 
process would form ees raw materials for another process. 
In this manner, what might have been expenses could be turned into 
savings, and the final product cost could be lower than that possible 
with a single process plant. 


16403 (FE—2007-39) Filtration process and equipment studies 
for coal liquefaction processes. Monthly report, October 1977. Smith, 
G.R.S.; Hodge, J.A. Jr. (Johns-Manville Sales Corp., Denver, Colo. 
(USA)). 9 Nov 1977. Contract EX-76-C-01-2007. 20p. Dep. NTIS, 
PC A02/MF AOl1. 

A new filter leaf design for “in situ” precoating was complet- 
ed and installed. Its cam arrangement for moving the leaf sleeve 
performed satisfactorily under ambient conditions after precoating 
from a "wash solvent” slurry. However, this design still needs an 
operation evaluation at 600°F and 100 psi differential pressure. On 
October 31, 1977, the test leaf operations were shut down for 
improvement of safety conditions. This action was precipitated by a 
management review of the safety conditions following an accident. 
It is expected that the revisions will be completed and we will 
resume operations by December 15,1977. The aim is to fully meet 
code requirements. 


16404 (FE—2020-1) Feasibility study of molecular grafting to 
solubilize coal. Final report. Burgess, L.E. (Gulf and Western Ad- 
vanced Development and Engineering Center, Swarthmore, Pa. 
(USA)). Mar 1977. Contract EX-76-C-01-2020. 168p. Dep. NTIS, 
PC A08/MF AOl1. 

This final report describes the results of a feasibility study of 
molecular grafting (MG) to solubilize coal. The study employed 
chemical reactions, primarily of the free-radical type, to graft poly- 
meric chain segments to the coal molecules of a bituminous coal 
(Illinois No. 6). The experimental work showed that: molecular 
grafting reaction proceeds at 70°C and atmospheric pressure; in a 
single step, 30% of the input coal could be rendered soluble in 
benzene and other solvents; a proprietary chemical grafting initiator 
is required to increase the coal'’s extractive solubility; ash content in 
the extracted coal averaged less than 1.0%; sulfur (including organ- 
ic) was reduced from almost 3% in the input coal to less than 0.7% 
in the extracted product (sulfur balance was not achieved during the 
course of the work); the dried extract had a high heat content and 
burned like wax, offering possibilities as a clean fuel or fuel extender; 
balance of material was established by reactant accountability, ash 
accountability, carbon and hydrogen accountability, and combustion 
heat accountability; and consumption of monomer during reaction 
was generally in the range of 10%. Experiments showed that the 
reaction proceeded only in the presence of the chemical grafting 
initiator. Several alternate studies showed that homopolymer forma- 
tion was almost nonexistent. The reacted residual coal retained over 
70% of its volatiles and was reasonably high in caloric value. The 
residue could be physically cleaned and dispersed in oil without a 
surfactant because chemical grafting imparts properties which elimi- 
nate settling problems common to most coal-in-oil systems. Future 
work is recommended to characterize the products of reaction and 
establish reaction mechanisms. 


16405 (FE—2031-9) Chemistry and structure of coal-derived as- 
phaltenes, Phase III. Quarterly progress report, July—September 
1977. Yen, T.F. (University of Southern California, Los Angeles 
(USA)). Nov 1977. Contract EX-76-C-01-2031. 5lp. Dep. NTIS, PC 
A05/MF AO1. 

The major benzene insoluble fraction, carboid, solvent-sepa- 
rated from Synthoil coal liquid, was found to be 90 wt.% soluble in 
pyridine. This fraction, which contains about 50% of the ash present 
in Synthoil coal liquid, could be 96% de-ashed by dissolution in 
pyridine. A hypothetical average structure for Synthoil asphaltene 
has been derived from analytical, VPO MW, x-ray, NMR and 
chemical functionality data. A self-association model has been devel- 
oped for calculating molecular weights, and fractions of monomeric, 
dimeric and trimeric asphaltene species present as a function of 
concentration in benzene solution. ESR measurements of Lande g- 
values and spin intensities have been made for coal liquid solvent 
fractions and asphaltene derived products. The observed g-values 
fall within the narrow range (2.0028 to 2.0036) previously reported 
for asphaltic fractions of petroleum and neutral radicals. TGA 
measurements of coal liquid fractions have been carried out, and % 
char values determined. Synthoil asphaltene has been found to 
undergo oxygen induced reactions which stabilize it toward volatil- 
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ization vis-a-vis the Synthoil carboid fraction. Silylation studies on 
carboid coal-liquid fractions afforded % OH/Q/sub total/ values: 
Synthoil, 47; HRI H-Coal, 64; FMC-COED, 52; Catalytic Inc., 36; 
PAMCO, 53. Methylation studies of Synthoil asphaltene, with 
methyl iodide, indicate that about 67% of the asphaltene nitrogen is 
non-basic, and that about 33% of the nitrogen in molecules contain- 
ing basic nitrogen is non-basic. 


16406 (FE—2044-25) Partial liquefaction of coal by direct hy- 
drogenation. Ninth quarterly progress report, July—September 1977. 
Oberg, C.L. (Rockwell International Corp., Canoga Park, Calif. 
(USA). Rocketdyne Div.). 11 Oct 1977. Contract EX-76-C-01-2044. 
13p. Dep. NTIS, PC A02/MF AOl. 

For the second series of 1-tph reactor tests a packed-bed 
adsorber was constructed and installed in the product gas line. The 
adsorber is being used to recover entrained and vapor-phase liquid 
products from the product gas stream. Because a low-pressure 
product recovery system is being used currently, the gas velocities 
are high, which promotes entrainment, and the saturation mole 
fractions of condensing materials are high. A high-pressure product 
recovery system is planned for an improved unit. Fresh activated 
carbon is loaded into the adsorber for each test. Subsequent to a test, 
the activated carbon is removed, weighed, and analyzed for BTX 
and heavier liquid products. All of the tests in the second series were 
made with the 2.37-inch-diameter, 60-inch-long reactor. Carbon con- 
version results obtained thus far show the effects of increased reactor 
temperature and reactor residence time. Carbon conversion to liq- 
uids has been obtained by difference, because of incomplete carbon 
recovery in many tests. Good carbon recoveries were obtained with 
the packed-bed adsorber and the results substantiate those obtained 
by difference. The results indicate that the overall conversion, with 
the bituminous coal being used, is insensitive to reactor residence 
time over the range from 30 to 640 milliseconds, but the conversion 
to liquids decreases at longer residence times. A tendency for greater 
overall conversion with fine coal is evident with a possible increase 
in the liquid yield also being indicated. 


16407 (FE—2251-34) Conceptual design for advanced coal lique- 
faction commercial plant. Final quarterly technical progress report, 
May 1, 1977—July 31, 1977. (Fluor Engineers and Constructors, 
Inc., Irvine, Calif. (USA)). Aug 1977. Contract EX-76-C-01-2251. 
79p. Dep. NTIS, PC AO5/MF AOl1. 

Progress in the preparation of a conceptual design for a 
commercial facility to produce liquid synthetic fuels by an advanced 


coal liquefaction process (CSF process) is reported. (LTN) 


16408 (FE—2260-13) H-Coal Pilot Plant: Phase II construction 
and Phase III operation. Monthly report, No. 13, for September 1977. 
(Ashland Synthetic Fuels, Inc., Ky. (USA)). 25 Oct 1977. Contract 
EX-76-C-01-2260. 119p. MF AOl1. 

Construction of the pilot plant is 26.9% complete and on 
schedule as of September 27, 1977. As of September 27, ASFI has 
approved 16 change orders to Badger’s contract. The authorized 
changes bring the total cost of the pilot plant erection contract to 
$16.7 M. The Lummus antisolvent deashing unit project has fallen 
considerably behind schedule as a result of delays in signing the 
contract, with consequent delays in placing purchase orders. We 
expect the matter to be resolved in the next two weeks and at that 
time the pace of the project should accelerate considerably. Due to 
changes brought about by the Clean Air Act Amendment passed in 
August, 1977, ASFI must now obtain authority from the State of 
Kentucky to construct the pilot plant and operate an air emission 
source. We have written the Air Pollution Control Division to 
document the steps being taken to complete the air permit applica- 
tion for submittal to the State. It is hoped this letter showing the 
attempts to comply with Kentucky in the new permitting require- 
ments will forestall a Notice of Violation. 


16409 (FE—2260-14) H-Coal Pilot Plant. Phase II. Construc- 
tion. Phase III. Operation. Monthly report, October 1977, No. 14. 
(Ashland Synthetic Fuels, Inc., Ky. (USA)). 19 Nov 1977. Contract 
EX-76-C-01-2260. 148p. Dep. NTIS, PC A07/MF AO1. 

Construction of the H-Coal process pilot plant is on schedule 
and is 31 percent complete. Work on completion of engineering 
drawings, operating manuals, operator training plans, etc. is continu- 
ing. Specifications for the Kentucky coal to be used in the pilot plant 
have been provided. (LTN) 


16410 (FE—2321-22) Catalyst development program for 
hydrodesulfurization and liquefaction of ccal to produce clean boiler 
fuels. Monthly report, October 1977. Berry, D.A.; Hillenbrand, L.J.; 
Grotta, H.M.; Stewart, D.H.; Alcorn, W.R.; Elliott, G.E. (Battelle 
Columbus Labs., Ohio (USA)). Nov 1977. Contract EX-76-C-01- 
2321. 39p. Dep. NTIS, PC A03/MF AO1. 

Nine catalysts were screened at standard conditions. Six new 
catalysts were prepared, and one was received from Hydrocarbon 
Research, Inc., for testing. After review of the data, it was decided 
to discountinue regular GC analyses of the effluent gas stream since 
these analyses have not reflected any differences among catalysts. 
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Several analyses were made of the hydrocarbon layer collected in 
the high-pressure separator, and these do relate to catalyst differ- 
ences. A study was made of the used catalyst from the first run in 
Battelle’s Coal Liquefaction Reactor to determine the nature of the 
early interactions between catalyst and coal slurry and to attempt to 
account for ash apparently held up by the system during the first 17 
hours of passage of coal slurry. The results of this study are 
summarized in the attached text prepared for presentation during the 
DOE/ERDA Coal Liquefaction contractors’ conference at Battelle, 
November 9 and 10, 1977. Work on the Battelle Coal Liquefaction 
Reactor was spent largely on modifications intended to increase 
system reliability and on repairing defective equipment. 


16411 (FE—2367-5) Effects of solvent characteristics on 
Wyodak coal liquefaction. Annual technical progress report, May 
1976—April 1977. Silver, H.F. (Wyoming Univ., Laramie (USA)). 15 
May 1977. Contract EX-76-C-01-2367. 62p. Dep. NTIS, PC A04/ 
MF AOl. 

Three different solvents have been prepared. Solvent F-1 was 
produced from recycle SRC operation of Wyodak coal at Wilson- 
ville, Alabama. Because hydrogen donor capacity seems to be an 
important solvent property, solvent F-2 was prepared by hydroge- 
nating the F-1 solvent over a Co-Mo catalyst under mild reaction 
conditions, and solvent F-3 was prepared using severe hydrogena- 
tion conditions. The tetralin content of F-1, as measured using 
procedures developed in this work, was increased from 2.3 wt. % to 
2.7 wt. % in F-2 and 6.1 wt. % in F-3. Several preliminary coal- 
solvent runs were performed in order to establish reaction conditions 
which would produce results comparable to the results obtained in 
flow reactor studies of Wyodak coal at Wilsonville and at HRI. This 
work indicates that mass transfer of hydrogen from the gas phase to 
the solid-liquid phase may be a rate limiting step. Batch reactor runs 
in which Wyodak coal and solvent under a cold reactor pressure of 
2000 psig were heated to 850°F and held at this temperature for 40 
minutes gave a conversion of 91.7 wt. %. In single runs using F-1, F- 
2 and F-3 solvents under the same reaction conditions, little, if any, 
difference was seen in the extent of Wyodak coal liquefaction, 
asphaltene production or nitrogen removal. F-3 solvent did produce 
more hexane soluble oil than the other two solvents. Nitrogen type 
analysis shows that nitrogen compounds in coal-derived liquids 
contain a high percentage of quinoline types which may be difficult 
to remove. 


16412 (FE—2454-1) Studies in coal liquefaction with application 
to the SRC and related processes. Quarterly report, July—September 
1976. Guin, J.A.; Tarrer, A.R. (Auburn Univ., Ala. (USA). Coal 
Conversion Lab.). Nov 1977. Contract EX-76-S-01-2454. 113p. Dep. 
NTIS, PC A06/MF AOI. 

This report presents work performed to further the under- 
standing of Solvent Refined Coal Process chemistry and to further 
process improvements. Several differences in the liquefaction behav- 
ior of Kentucky and Wyodak coals have been noted. Coal conver- 
sion and hydrodesulfurization kinetics data have been obtained and 
models constructed. A theoretical model for the continuous SRC 
process reactor has been initiated. Liquid and gas chromatography 
procedures have been further refined and utilized to examine steady 
state SRC recycle solvents. 


16413 (FE—2454-2) Studies in coal liquefaction with application 
to the SRC and related processes. Quarterly report, October—Decem- 
ber 1976, Guin, J.A.; Tarrer, A.R. (Auburn Univ., Ala. (USA). Coal 
Conversion Lab.). Nov 1977. Contract EX-76-S-01-2454. 84p. Dep. 
NTIS, PC A05/MF AO1. 

This report describes work performed to further understand 
and improve the Solvent Refined Coal Process. Progress was made 
in correlating the results observed in a visual microreactor with the 
results obtained in autoclave experiments and the Wilsonville SRC 
pilot plant. The importance of hydrogen donor content in coal 
dissolution, as well as in desulfurization was shown. The role of coal 
minerals as catalysts in desulfurization and hydrogenation was ex- 
plored further. An effective model for the continuous SRC reactor 
was developed and several new analytical tools including the Ir and 
x-ray fluorescence analyzers were brought on-stream. 


16414 (FE—2588-2) Study of ebullated bed fluid dynamics for 
H-Coal. Monthly progress report No. 2, October 1—November 1, 
1977. (Amoco Oil Co., Naperville, Ill. (USA). Research and Devel- 
opment Dept.). Nov 1977. Contract EF-77-C-01-2588. 18p. Dep. 
NTIS, PC A02/MF AO1. 

The H-Coal process, developed by Hydrocarbon Research, 
Incorporated (HRD), involves the direct catalytic hydroliquefaction 
of coal to low-sulfur boiler fuel or synthetic crude oil. The H-Coal 
ebullated bed reactor contains at least four discrete components: gas, 
liquid, catalyst, and unconverted coal and ash. Because of the 
complexity created by these four components, it is desirable to 
understand the fluid dynamics of the system. The objective of this 
program is to establish the dependence of the ebullated bed fluid 
dynamics on process parameters. This will permit improved control 
of the ebullated bed reactor. The work to be performed is divided 
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into three parts: review of prior work; cold flow model construction 
and operation; and mathematical modelling. The objective of the 
second progress report is to outline progress in the first two parts. 
The literature search continued. Major emphasis was placed on 
reviewing existing HRI data in conjunction with various theoretical 
models found in the literature. A significant part of this work was 
also dedicated to extending the understanding of the bubble behavior 
phenomena which may control the fluid dynamics of the H-Coal 
system. Experimental techniques useful in the data collection phase 
of this work were also identified. 


16415 (LBL—6335) Interaction of organic solvents with a subbi- 
tuminous coal below pyrolysis temperature. Dorighi, G.P. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). Jun 1977. Con- 
tract W-7405-ENG-48. 107p. Dep. NTIS, PC A06/MF AO1. 

Thesis. 

The interactions of a subbituminous coal with pyridine, quino- 
line, piperidine, ethylenediamine, and tetrahydrofuran have been 
studied at temperatures ranging from 100 to 350°C under the condi- 
tions of constant temperature contracting with pure solvent. The 
yields of extracted material were as high as 64.3 wt% with ethylene- 
diamine at 250°C on a dry, ash-free basis. The hydrogen to carbon 
molecular ratios in the extracts decreased with the temperature of 
extraction and as the yield increased and were found to be less than 
half that of the coal (1.01) in cases of large extracted yields. The 
extracted materials were generally only slightly soluble in cyclohex- 
ane or benzene, that is they consisted largely of preasphaltenes. 
Proton nuclear magnetic resonance studies indicated the hydrogen 
content of the extracted material was overwhelmingly (avg. = 88%) 
aliphatic. The more effective solvents were retained to a high degree 
in the extracted material. This fact, coupled with a hydrogen defi- 
ciency in the extract plus coal residue, suggests the formation of 
combinations between elements in the coal structure and solvent, 
accompanied by elimination of water. 


16416 (ORNL/FE—1, pp 37-50) Zine chloride hydrocracking of 
coal and coal extracts. Nov 1977. 

In Synthetic Fuels Process Research Digest. 

Metal halides catalyze the hydrogenation and cracking of coal 
to synthetic petroleum products. Zinc chloride is an especially 
attractive catalyst, and ERDA research contracts are funding studies 
of zinc chloride to identify its potential for commercial-scale hydro- 
cracking. 


16417 (SAND—77-1389) Surface analysis of a deactivated coal 
liquifaction catalyst. Holloway, P.H.; Kramer, D.K. (Sandia Labs., 
Albuquerque, N.Mex. (USA)). Oct 1977. Contract EY-76-C-04-0789. 
37p. Dep. NTIS, PC A03/MF AOl1. 

Auger electron spectroscopy (AES) and x-ray photoelectron 
spectroscopy (ESCA) have been used to study new and used coal 
liquefaction catalysts. By examining Harshaw 0402T cobalt and 
molybdenum oxide hydrodesulfurization catalyst with these and 
other analytical techniques, the mechanisms of deactivation have 
been illustrated. AES data showed that Fe and Ti penetrated into the 
catalyst pellet to depths of 100 um, and that Fe, Ti, and other 
elements from the natural minerals in coal were deposited on the 
surface. These data are consistent with deactivation by (1) covering 
of active interior catalyst sites by Fe and Ti deposits, and (2) 
deposition of mineral matter as a surface crust. The detection of 
nitrogen by AES is consistent with a third deactivation mechanism: 
(3) adsorption of heterocyclic compounds. AES data demonstrate 
that C concentrations occurred near the outer surface of the pellet 
and that C concentrations on pellets from the inlet were lower than 
those from the middle or outlet of the reactor. ESCA data also show 
that catalytic sites were covered with C deposits, and that the 
hydrocracking sites were more deactivated than were the heteroa- 
tom removal sites. Thus a fourth, and most important, deactivation 
mechanism was (4) deposition of carbon in the catalyst pellet 
(coking). 


PYROLYSIS AND CRACKING 
REFER ALSO TO CITATION(S) 16358, 16446, 16447, 16451, 16783 


16418 (FE—2253-4) Optimization of pyrolytic conversion of coal 
to clean fuel. Quarterly report, October—December 1976. Friedman, 
H.L.; Antal, M.J. Jr.; Rice, T.K.; Derham, R.L.; Summerfield, M. 
(Princeton Univ., N.J. (USA). Dept. of Aerospace and Mechanical 
Sciences). 15 Jan 1977. Contract EX-76-C-01-2253. 32p. Dep. NTIS, 
PC A03/MF AO1. 

A computer program was developed to couple thermogravi- 
metry data with the Reidelbach-Summerfield and other coal pyroly- 
sis kinetic models. The Reidelbach-Summerfield mechanism gave the 
better fit of the two schemes that were tested. The capability of 
including differential scanning calorimetry is being added to the 
program. Other programs to aid kinetic analysis are being devel- 
oped, too, including one based on data obtained for measurements at 
several linear rates of temperature rise. Experimental activities in- 


ERA VOL. 3, NO. 8 


cluded the following: the Chemical Data Systems pyrolysis/gas 
analysis system was installed and is being studied to select the 
specific method of application for this research. It appears that 
internal modifications or additional external equipment will be 
needed to do the required tasks. A quartz tube version of the fixed 
bed reactor was designed, and its fabrication is nearing completion. 
Several parts of the shell and tube flow reactor have been fabricated, 
and others are currently being designed and fabricated. 


16419 (ORNL/FE—1, pp 18-36) Flash hydropyrolysis of coal. 
Nov 1977. 

In Synthetic Fuels Process Research Digest. 

Flash hydropyrolysis of coal offers a technology that can 
relatively simply convert the nation’s abundant coal reserves into 
more valuable aromatic liquids (such as benzene, toluene, and 
xylene), light hydrocarbon gases (such as methane and ethane), a 
usable desulfurized char, and sulfur and ammonia as by-products. 
The aromatic liquid may be used either as gasoline blending stock or 
as chemical feedstocks; the methane used as synthetic natural gas; 
the ethane used for making ethylene; the desulfurized char may be 
used to generate hydrogen or as boiler fuel to generate electricity. In 
addition, the process has several other attractive features, including: 
(1) The liquid yields from the process are higher than can be 
achieved by several other noncatalytic coal processing technologies 
presently under development. (2) The process offers the potential of 
selectivity increasing production of any of the desirable products 
depending upon the demand. The process concept is still at the 
bench-scale level of development and is far from being a commercial 
process. ERDA is interested in fostering the development of the 
process because of its attractive yields and relatively simple process- 
ing requirements. To this end, ERDA is funding several projects to 
aid in the development of the process. 


16420 Mathematical model for pyrolysis of a solid particle: ef- 
fects of the heat of reaction. Miyanami, K.; Fan, L.S.; Fan, L.T.,; 
Walawender, W.P. (Kansas State Univ., Manhattan). Can. J. Chem. 
Eng.; 55: No. 3, 317-325(Jun 1977). 

A transient analysis of the effects of the heat of reaction in a 
solid pyrolysis system is presented. Two cases, one characterizing 
the heat-transfer-controlled reaction and the other self-sustaining 
reaction, are analyzed. To carry out the numerical simulation, utili- 
zation is made of the volume reaction model which takes into 
account the simultaneous heat and mass transfer phenomena, and the 
method of line which utilizes the second order centered finite 
difference scheme for the spatial discretization. Effects of the heat of 
reaction on the solid conversion, solid reactant, and fluid product 
concentration profiles, temperature distribution, enthalpy, and aver- 
age fluid product concentration in the particle are examined. The 
results are graphically presented and interpreted. 


16421 Firing of coke-pitch materials with different binder con- 
tents. Polisar, E.L. Solid Fuel Chem. (USSR) (Engl. Transl.); 10: No. 
6, 45-47(1976). 

In the reported experiments, the dependence of the changes in 
volume and weight of coke-pitch materials with different binder 
contents on the temperature of firing has been studied. It has been 
established that with an increase in the binder content there is an 
over-all growth in the volume of the materials on accelerated firing 
and an increase in shrinkage on slow heating. This fact is explained 
by the intensive evolution of the light fractions of the volatile 
materials in unit time at high rates of heating. It has been shown that 
the dependence of the relative loss in weight of blanks on the binder 
content is described by a straight line with two breaks. Such a 
relationship can be interpreted from the point of view of an additive 
model of the calculation of the yield of coke firing. 6 refs. 


16422 Kinetics of the thermal decomposition of coal under noni- 
sothermal conditions. Gusev, N.Z.; Morev, A.A. (Irkutsk Polytech 
Inst, USSR). Solid Fuel Chem. (USSR) (Engl. Transl.); 10: No. 5, 30- 
35(1976). 

The results are given of a calculation of the yield of volatile 
matter from the polydisperse mass of Cheremkhnovo coal under 
various conditions of heating in an ascending flow of gas. It is 
concluded that the proposed method of calculation, which is based 
on a system of simultaneously solvable equations of chemical kinetics 
and heat transfer, can be used for the investigation of the dynamics 
of the formation of volatile substances in the thermal decomposition 
of coals. The laws of the change in the kinetic, thermal, and 
geometric characteristics of a polydisperse mass of Cheremkhovo 
coal are determined by the conditions of heating of the particles and 
= intensity of the non-steady-state processes of internal transfer. 3 
refs. 


16423 Analysis of coal particles undergoing rapid pyrolysis. 
Mills, A.F. (Univ. of California, Los Angeles); James, R.K.; Anton- 
iuk, D. pp 537-547 of In Future energy production systems. Heat and 
mass transfer processes. Vol. II. Denton, J.C.; Afgan, N.H. (eds.). 
Washington, DC; Hemisphere Publishing Corp. (1976). 
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The thermal response of coal particles undergoing rapid 
pyrolysis is analyzed. A consecutive reaction scheme is incorporated 
into equations governing conservation of energy, solid species and 

as mass in a spherical particle which can swell according to a 
omion law. The equations are solved by finite difference numerical 
methods and results are presented to show the effects of parameters 
such as particle diameter, ambient temperature, heating rate, heats of 
reaction and activation energies. The calculations are used to explain 
some experimentally observed phenomena. 


SOLVENT EXTRACTION 
REFER ALSO TO CITATION(S) 16405, 16783 


16424 (FE—2038-18) Commercial scale expanded bed hydropro- 
cessing of Solvent Refined Coal (SRC) extract. October monthly 
technical progress report. Potts, J.D. (Cities Service Oil Co., Tulsa, 
Okla. (USA)). Nov 1977. Contract EX-76-C-01-2038. 23p. Dep. 
NTIS, PC A02/MF AO1. 

Catalyst screening runs of two additional commercially avail- 
able desulfurization/denitrogenation catalysts (Ni/Mo-B and Ni/ 
Mo-C) have been completed. A total of three nickel-molybdenum, 
two cobalt-molybdenum, and one nickel-tungsten catalyst was in- 
cluded in the catalyst screening program. Within the constraints of 
the 10-day maximum run duration for individual catalyst screening 
runs, the nickel-molybdenum catalyst (Ni/Mo-A) was the best cata- 
lyst tested to date for desulfurization and denitrogenation (approxi- 
mately 75 weight percent pseudo-conversion of 850°F+ material at 
a denitrogenation activity of approximately 75 percent). After eight 
24-hour periods of operation for Run LCF-33 (Ni/Mo-B), the aver- 
age reactor temperatures were raised in two steps to 840°F to 810 to 
825, then 825 to 840°F. The apparent effect of increased temperature 
was merely to arrest the loss of denitrogenation activity which was 
occurring during the first eight periods. However, when the data 
was normalized to 810°F, it was noted that the catalyst still showed 
a loss in denitrogenation activity at constant temperature. The Ni/ 
Mo-A catalyst was chosen as the candidate for the 30-day catalyst 
aging run. The aging run is currently under investigation and has 
progressed through period 5. 


BY-PRODUCTS 
REFER ALSO TO CITATION(S) 16353, 18459, 18491 


16425 Use of low voltage mass spectrometry in analysis of coal 
tar processing products. Kekin, N.A.; Shmal’ko, V.M.; Vodolaz- 
chenko, V.V. (Ukrainian Research Inst. for Coal Chemistry, Khar- 
kov). Ind. Lab. (USSR) (Engl. Transl.); 43: No. 5, 639-641(Nov 
1977). 

Translated from Zavod. Lab.; 43: No. 5, 551-553(May 1977). 

The identification and quantitative determination of the com- 
pounds contained in coal tar or its fractions is an urgent problem. 
However, there has been no reliable method of analyzing tars up to 
the present time. The application of the chromatographic method to 
the analysis of coal tar is limited to high-temperature boiling of its 
separate constituents, while spectral analysis is difficult in view of 
the low resolution capabilities of the instruments concerned. At the 
same time, the individual components of coal tar are difficult to 
dissolve. The mass spectrometry method is particularly promising 
for the analysis of the high boiling-point products of coal tar. Tars 
are analyzed by this method under high vacuum, at which the 
products vaporize at considerably lower temperatures than under 
normal conditions. This offers the possibility of determining the 
majority of high boiling-point aromatic hydrocarbons and heterocy- 
clic components found in coal tar by making use of the correspond- 
ing resolution and sensitivity of the mass spectrometer over the 
range 100 to 600 a.m.u. We know that such polycyclic aromatic 
hydrocarbons and heterocyclic compounds which are included 
among the high boiling-point fractions of coal tars are stable under 
electron bombardment. It has been established that at an ionization 
voltage of 10 V, the molecules of these compounds are not fragment- 
ed into individual ions, as a result of which their mass spectrum 
contains only one peak, which reflects the mass of the molecular ion. 
For this reason, the analysis of high-boiling fractions of coal tar is 
greatly simplified. 


16426 Influence of boron on the formation of the structure of 
synthetic graphite. Perkova, G.A.; Demin, A.V.; Chalykh, E.F.; 
Kachanov, Yu.M. Solid Fuel Chem. (USSR) (Engl. Transl.); 10: No. 
5, 136-140(1976). 

The physicochemical processes taking place in carbonaceous 
material under the action of boron on high-temperature treatment 
have been studied. The basis of the mechanism of the action of boron 
on the formation of the structure and properties of synthetic graphite 
is the intensive diffusion of boron into the bulk of the solid carbona- 
ceous body. 15 refs. 
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16427 Study of the formation of the structure of carbon articles 
and the influence of technological factors on their properties. Atmans- 
kii, A.I.; Shaposhnikova, V.A.; Kurteeva, Z.I. (State Sci-Res Inst of 
the Electrode Ind, USSR). Solid Fuel Chem. (USSR) (Engl. Transl.); 
10: No. 5, 141-144(1976). 

In the reported experiments, the processes of the thermome- 
chanical transformations of hard-coal pitch and pitch-anthracite 
compositions at various stages of thermal treatment have been stud- 
ied. The possibility has been shown of a directed action of chemical- 
ly active additives on these processes. A comparative evaluation is 
given of the change in the porous structure and the strength of 
sintering of compositions as functions of the temperature of treat- 
ment in the firing of molded carbon articles. 3 refs. 


16428 Production of carbonaceous adsorbents from caking coals. 
Kostomarova, M.A.; Surinova, S.I. (Inst of Combust Miner Acad of 
Sci of the USSR). Solid Fuel Chem. (USSR) (Engl. Transl.); 10: No. 
6, 1-5(1976). 

A method is discussed for obtaining carbonaceous adsorbents 
of spherical form from caking coals without the use of a binder. The 
optimum conditions of the main stages of the process have been 
determined. The results are given of an investigation of the porous 
structure, the adsorption properties, and the mechanical strength of 
the spherical adsorbents. 4 refs. 


16429 Method of separating foots with the aid of solvents. Tur- 
enko, F.P.; Ageenko, A.A.; Titov, I.P. (Altai Polytech Inst, USSR). 
Solid Fuel Chem. (USSR) (Engl. Transl.); 10: No. 5, 120-122(1976). 

The foots formed in the mechanical clarifiers of coke and 
byproduct works are regarded as wastes of the industry and are sent 
to the dump. This leads to contamination of the environment with 
carcinogenic and phenolic substances. In this paper the authors 
describe a method of processing foots by the recuperation of coal 
fines which, after drying, can be used as pulverized fuel has been 
developed. The tarry extract is worked up as a phenol-containing 
raw material in dephenolation plants. Basic technological scheme of 
the method of treating foots by means of solvent is included. 


PROPERTIES 


REFER ALSO TO CITATION(S) 16343, 16348, 16391, 16405, 
16421, 16516, 16557, 16558, 19221, 19222 


16430 (IVL-B—358) Trace element concentrations in some coal 
samples and possible emissions from coal combustion in Sweden. 
Loevblad, G. (Swedish Water and Air Pollution Research Lab., 
Goeteborg). Mar 1977. 22p. Dep. NTIS (US Sales Only), PC A02/ 
MF AOI. 

Coal samples from different mining districts were collected 
and analysed for trace element concentrations. These were As, Ba, 
Be, Br, Ca, Cd, Cl, Co, Cr, Cu, F, Fe, Hg, In, Mn, Mo, Na, Ni, Pb, 
S, Sb, Se, Sr, Ti, Tl, V and Zn. On the basis of the concentrations of 
these elements found in coal and on empirically measured emission 
factors, trace element emissions from a 1000 MW coal-fired power 
plant were estimated. 


16431 (LA—7048-PR) Trace element characterization and re- 
moval/recovery from coal and coal wastes. Work plan, October 1, 
1977—September 30, 1978. Wewerka, E.M.; Williams, J.M. (Los 
Alamos Scientific Lab., N.Mex. (USA)). Dec 1977. Contract W- 
7405-ENG-36. 15p. Dep. NTIS, PC A02/MF AO1. 

This document describes the research activities for FY 78 for 
the Environmental Protection Agency (EPA)—Department of 
Energy (DOE) program on environmental contamination from trace 
elements in coal preparation wastes. The main objectives of this 
program are (1) to assess and define the technology options to 
control or prevent the release of environmentally harmful trace 
elements in the drainages from high-sulfur coal preparation wastes 
and (2) to identify the trace elements of greatest environmental 
concern in the aqueous discharges from selected samples of Appala- 
chian Basin coal refuse, with the aim of delineating suitable pollution 
control technology or research, development, and demonstration 
programs. The details of the experimental activities to accomplish 
these objectives are discussed. 


16432 (LA-UR—77-2745) Heat transfer through coals and other 
naturally occurring carbonaceous rocks. Vanderborgh, N.E.; Bertino, 
J.P.; Cort, G.E.; Wagner, P. (Los Alamos Scientific Lab., N.Mex. 
(USA)). 1977. Contract W-7405-ENG-36. 12p. (CONF-770847—3). 
Dep. NTIS, PC A02/MF AO1. 

From 15. international thermal conductivity conference; 
Ottawa, Ontario, Canada (24 Aug 1977). 

The understanding of heat transfer through solid fossil fuels is 
essential to the phenomenology of pyrolysis, gasification and com- 
bustion of these fuels. While coals have thermal conductivities of 0.1 
to 0.5 W/mK at 300°K, heat transfer measurements are complicated 
by the changes found in these fuels caused by the heating processes. 
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Such complications are clearly shown when one looks at thermal 
conductivity differences between virgin and heat-treated materials. 
Coals, upon heating, undergo a variety of chemical and physical 
modifications. Initially, these materials lose low molecular weight 
gases; additional heating removes moisture. Such pyrolytic processes 
result not only in a significant mass decrease (as much as 50 percent 
for low-rank coals), but a marked alteration in the internal structure 
of the material. In virgin coals, mass transfer is dominated by a 
system of pores. Drying these materials typically alters the flow 
mechanisms and consequently the permeability. Heat transfer be- 
comes dominated by the convective transport of products generated 
within the specimen during the heating process. Studies are de- 
scribed that explore the concurrent and counter-current heat and 
mass transfer problems through semiporous materials such as coals 
and other model specimens. 


16433 (ORNL—S5297, pp 1-13) Coal-related research, catalysis, 
and organic chemistry. Sep 1977. 

In Chemistry Division annual progress report for period 
ending March 31, 1977. 

Coal: Methods were tested for determining the number of 
double bonds (alkenic unsaturation) in coal and coal-derived prod- 
ucts. Thermal cleavage of C—C bonds was studied in a large 
number of organic compounds chosen on the basis of models of coal 
structures; tetralin or vitrinite was used as H donor. Reactions of 
C-labeled dichlorocarbene, tetralin, and pyridine with coal frac- 
tions (vitrinite, extracts) were studied. NMR was used to identify 
coal oxidation products. Catalysis: Hydrogenation and condensation 
reactions of anthracene and other PAHs in molten SbCl; were 
studied. Reduced pyrite and sulfided Co—Mo catalysts were tested 
for reduction of butadiene. Cobalt molybdate catalysts are being 
characterized. Other catalytic studies reported include measurement 
of the forces between Ni and adsorbed gases and x-ray studies of a 
Mo—S(CH2)2N(CHs)(CH2)2S complex and an Ir—S—As ionic com- 
plex. Organic Chemistry: Several supportive NMR studies are re- 
ported. (DLC) 


16434 Studies on the quality and code-rank variations of coal of 
Karo-III (special) seam in Karo block, East Bokaro coalfield. Krishna, 
P.S.R.; Chentamarakshan, K.; Choudhury, B.R.; Datta, A.K. (Cent 
Fuel Res Inst, Dhanbad, India). J. Mines, Met. Fuels; 25: No. 2, 44- 
52(Feb 1977). 

The Karo III seam, also known as Karo Special, is yet 
unexploited seam in the East Bokaro coalfield in India. The detailed 
laboratory work reveals a wide variation in qualitites and rank of the 
coal of this seam from one end of the block to the other. Seam folio 
maps were drawn for this seam by plotting the plural parameters and 
a careful superimposition of these plots has revealed a number of 
interesting facts with regard to the variations in qualities and intrin- 
sic properties of the coal in the block. The results of these superim- 
position studies are presented along with a brief appraisal of the 
geology of the area under study. 5 refs. 


16435 Change in the properties of gas coal on dispersion in 
various media. Khrenkova, T.M.; Ekaterinina, L.N.; Chubarova, 
M.A.; Motovilova, L.V.; Goldenko, N.L.; Lebedev, V.V.; Zharova, 
M.N. (Inst of Combust Miner, Acad of Sci of the USSR). Solid Fuel 
Chem. (USSR) (Engl. Transl.); 10: No. 6, 18-22(1976). 

In the reported experiments, an investigation has been per- 
formed of the change in the dispersion composition of particles of 
gas coal in the process of vibromilling in alkaline reagents, water, 
and benzene, and also in the air and in argon. A change in solubility 
on milling in an alkaline medium has been found and the possibility 
has been shown of obtaining amorphous products of mechanochemi- 
cal transformations similar to humic acids. The physicochemical 
properties of the products of the dispersion of a gas coal depend on 
the medium in which grinding is performed. 4 refs. 


16436 Sclerometry of anthracites. Posyl'nyi, V.Ya.; Trostnikov, 
A.A. (Branch of the Novocherkassk Polytech Inst, Acad of Sci of 
the USSR). Solid Fuel Chem. (USSR) (Engl. Transl.); 10: No. 6, 26- 
28(1976). 

In the reported experiments, a comparative study of the 
microhardness and sclerometry of anthracites has been made. The 
advantage of the latter method due to an increase in the accuracy 
and reliability in the measurement of the linear dimensiothe de- 
formed zone of a highly elastic material and also the possibility of 
using an indentor with a rhombic base for studying both the hardness 
and its anisotropy has been shown. 5 refs. 


16437 Use of methods of multidimensional statistics for treating 
chemical and coal-petrographic data. Volkova, I.B.; Tarakanov, A.S. 
(All-Union Sci-Res Inst of Geol, Acad of Sci of the USSR). Solid 
Fuel Chem. (USSR) (Engl. Transl.); 10: No. 6, 29-35(1976). 

In the reported research program, factorial and cluster analy- 
ses have been used to treat chemical and coal-petrographic data in 
order to determine the quantitative role of the processes responsible 
for the quality of coals. Coal beds of the Pechora and Kansk- 
Achinsk basins have been investigated. The methods of multivariate 
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Statistics give material for understanding the relationship between 
the various properties of coals and the appearance of new quantita- 
tive laws in formations of different types of ages. Details of the 
mathematical methods used in assessment of coal deposits are given. 
4 refs. 


16438 Catalytic oxidation of coke-pitch compositions. Kalinin, 
E.V.; Tsarev, V.Ya.; Shein, L.N. Solid Fuel Chem. (USSR) (Engl. 
Transl.); 10: No. 6, 57-60(1976). 

In the reported experiments, the influence of additions of 
organic salts of metals of variable valence on the preliminary oxida- 
tion of coke-pitch compositions has been studied. It has been estab- 
lished that catalytic additives increase the rate of oxidation in the 
initial stage of the process and hinder the oxidative decomposition of 
the components of coal pitch in its concluding stage, and the 
efficiency of the action of catalysts rises with an increase in the 
molecular weight of the acid residue. 7 refs. 


16439 Comparison of the classification of coals used in individual 
countries with the international classification. Eremin, I.V.; Ruban, 
V.A.; Suprunenko, O.1.; Tsikarev, D.A. (Inst of Combust Miner, 
USSR). Solid Fuel Chem. (USSR) (Engl. Transi.); 10: No. 5, 6- 
11(1976). 

In a comparison of the classification of coals of individual 
countries with the International Classification (IC), their noncorre- 
spondence has been shown in relation to the limiting values of the 
classification parameters. The dependence of the IC parameters on 
the rank and petrographic composition of the coal has been shown. 
Examples are given of the actual use of the petrographic characteris- 
tics to evaluate the quality of coals and to check the uniformity of 
supplies of them and the composition of coal charges. A draft 
Unified Classification of coals based on genetic parameters is pro- 
posed. 


16440 Plastic properties of coals and their briquetting. Taits, 
E.M.; Ostrovskaya, V.V.; Sobolev, S.V. (Inst of Combust Miner, 
USSR). Solid Fuel Chem. (USSR) (Engl. Transi.); 10: No. 5, 41- 
45(1976). 

Results of an experimental investigation are presented which 
show that during briquetting of coal after a sharp decrease in the 
strength of coal briquettes on passing from soft brown coals to 
young hard coals there is some increase in strength of the briquettes 
with a yield of volatile matter of 20-25%. This is connected with a 
change in the plastic properties of the coals. The role of capillary 
forces in the formation of coal briquettes is considered. A new 
technological scheme for briquetting coals of low cakeability is 
proposed. 10 refs. 


16441 Behavior of the parametric centers of brown coal on its 
oxidation with oxygen. Davydova, Zh.A.; Sukhov, V.A.; Zamyslov, 
V.B.; Nedoshivin, Yu.N.; Lukovnikov, A.F. (Inst of Combust Miner, 
USSR). Solid Fuel Chem. (USSR) (Engl. Transl.); 10: No. 5, 46- 
49(1976). 

In the reported experiments, the behavior of the paramagnetic 
centers of the brown coal of the Irsha-Borodino deposit on oxidation 
in the range of temperatures from 100 to 120$degree$C has been 
investigated. It has been shown that two types of paramagnetic 
centers take part in the oxidation process, one of them being present 
in the bituminous part of the coal. The paramagnetic centers can 
take part in chemical processes and there is an interrelationship 
between their concentration and the rate of oxidation of the coal. 14 
refs. 


16442 Measurement of the reflectance of vitrinites in partially 
polarized light. Dobronravov, V.F. (Kuznetsk Sci-Res Inst of Coal 
Enrich, USSR). Solid Fuel Chem. (USSR) (Engl. Transl.); 10: No. 5, 
50-58(1976). 

A theoretical analysis of the variability of the reflectance of 
vitrinites taking into account the degree of polarization of the light 
incident upon a polished section has been performed. It has been 
established that the mathematical expectation of the reflectance in 
measurements on ground sections of briquettes on randomly-oriented 
grains does not depend on the degree of polarization of the light and 
is equal to the mean volume of reflectance of the vitrinite R$sub v$. 
Three components of the total variance of the reflectance of vitrinite 
in the polished section of a briquette have been determined math- 
ematically: 1) $sigma$$sub a$$sup 2$--the variance due to the aniso- 
tropy of the vitrinites; 2) $sigma$$sub v$$sup 2$ the variance due to 
the volume reflectance characterizing the physicochemical nonuni- 
formity of the vitrinites; and 3) $sigma$$sub tech$--the variance 
connected with the technical errors of the measurements. A method 
has been developed for determining the degree of polarization of 
light incident upon a polished section in a microscope with a 
photoelectron attachment. Methods are given for determining the 
volume reflectance of vitrinites. 12 refs. 


16443 Adsorption of vapors of organic substances on coal. Bula- 
shev, V.M.; Popov, V.K.; Kogan, L.A.; Ol’shanetskii, L.G. (East 
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Sci-Res Inst of Coal Chem, USSR). Solid Fuel Chem. (USSR) (Engl. 
Transl.); 10: No. 5, 63-67(1976). 

The adsorption isotherms of n-hexane, n-heptane, n-octane, 
cyclohexane, and benzene, on gas coal have been determined; they 
show the activated nature of the adsorption. A method is proposed 
for calculating the kinetic coefficient of penetration of the adsorbed 
molecules into the micropores, and the activation energies of the 
process have been calculated. The heat of adsorption has been 
determined from the dependence of the retention time on the recip- 
rocal temperatures. 7 refs. 


16444 Petrographic characteristics and technological properties 
of coals of the Krasnoarmeiskii region of the Donbass. Eremin, I.V.; 
Bronovets, T.M.; Musyal, S.A.; Limonova, V.Ya.; Slepets, T. (Inst 
of Combust Miner, USSR). Solid Fuel Chem. (USSR) (Engl. Transl.); 
10: No. 5, 68-73(1976). 

In the reported experiments, the petrographic characteristics 
and chemical and technological properties of coals of the Krasnoar- 
meiskii region of the Donbass have been studied. Experimental data 
are presented which show that the existing classification parameters 
do not reflect the genetic characteristics and true chemical and 
technological properties of the coals investigated. The index V$sup 
maf$ depends to a considerable degree on the petrographic composi- 
tion and cannot clearly distinguish coals according to rank. The 
thickness of the plastic layer y is not a reliable parameter for 
subdividing the coals investigated into technological groups. The use 
of the reflectance of the vitrinite (R$degree$) and the petrographic 
composition as the main classification parameters permits a more 
accurate typing of the coals of the Krasnoarmeiskii region of the 
Donbass that were investigated and leads to a reliable prediction of 
their technological properties. 7 refs. 


16445 Addition of lean coals to charges with an increased content 
of gas coals of the western Donbass. Elenskii, F.Z.; Chernyshov, 
Yu.A.; Belichenko, A.G.; Glebova, N.A. (Zaporozhye Coke and 
Byprod Fact, USSR). Solid Fuel Chem. (USSR) (Engl. Transl.); 10: 
No. 5, 86-90(1976). 

In the reported experiments, the sensitivity of various meth- 
ods of determining cakeability as applied to charges with the addi- 
tion of lean coals has been checked. The properties of charges with 
high amounts of gas coals on the addition of lean coals to them have 
been studied, and the quality of the coke has been investigated. 
Recommendations are given in relation to the amount of lean coals 
to be added to charges with high contents of gas coals of the 
Western Donbass. Extensive test data are presented which show that 
the most sensitive indices to the addition of lean coals to mixture are 
the swelling index in dilatometric tests and the force of penetration 
of the plastic layer in the automatic plastometric apparatus. The 
optimum amount of lean coals added from the point of view of 
changes in the cakeability of the charges is 5%. The physicomechan- 
ical properties of the coke deteriorate with the addition of more than 
3-4% of lean coal to charges containing 45% of coals of the Western 
Donbass. 


16446 Study of the properties of pitch obtained by the thermal 
dissolution of brown coal. Stankevich, V.V.; Demidova, A.L.; Rogai- 
lin, M.I.; Farberov, I.L.; Senina, O.E. (Inst of Combust Miner, 
USSR). Solid Fuel Chem. (USSR) (Engl. Transl.); 10: No. 5, 91- 
95(1976). 

The results are given of a study of the properties of pitch 
obtained by the thermal dissolution of Aleksandriya brown coal for 
the purposes of its possible use as a binder in the production of coal- 
graphite materials. A comparative study has been made of the 
chemical, technological, and rheological properties of this material 
in comparison with the properties of hard-coal pitches. It is shown 
that the thermal dissolution of brown coal can give an ash-poor 
pitch-like product similar in properties to the binders used in the 
production of coal-graphite materials. A distinguishing feature of the 
brown-coal pitch is its high oxygen content which, apparently, is 
also responsible for its fairly high reactivity in the caking process. 12 
refs. 


16447 Interpretation of the mass spectra of products of coal 
pyrolysis. Bychev, M.I.; Zvegil’skii, D.S.; Gorlach, N.G.; Zhurav- 
lev, V.I1.; Polyakova, A.A. (Kadievka Branch of the Kommunarsk 
Min and Metall Inst, USSR). Solid Fuel Chem. (USSR) (Engl. 
Transl.); 10: No. 5, 96-102(1976). 

In the reported study, curves of the intensity distribution of 
the peaks of ions according to molecular weights have been obtained 
and interpreted on the basis of the change in the nature of the mass 
spectrum of the products of coal pyrolysis at different ionizing 
voltages. Several aromatic compounds have been identified for 
which the mass intervals that can be used in the quantitative analysis 
of the products of coal pyrolysis have been determined. 7 refs. 


16448 Chromatographic investigations of the components of the 
liquid nonvolatile constituents of the plastic mass of coal. Biryukov, 
Yu.V.; Nesterenko, L.L.; Yurina, L.V.; Trofimova, V.G.; 
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D'Yachenko, Yu.V. (V.I. Lenin Kharkov Polytech Inst, Ukr SSR). 
Solid Fuel Chem. (USSR) (Engl. Transl.); 10: No. 5, 111-116(1976). 

The results are given of an investigation of the quinoline- 
soluble fraction of the liquid nonvolatile components of the plastic 
mass of coals of different ranks by the methods of thin-layer chroma- 
tography, gel chromatography, and fractional precipitation. The 
nature of the change in the chemical composition and the molecular- 
weight distribution of these products according to the rank of the 
coals from the plastic mass of which they were isolated has been 
shown. 14 refs. 


16449 Dilatometric investigations of the transformations of cakes 
in the range of temperatures from 1500 to 2300°k. Gefel'd, I.L.; 
Panezhin, V.N.; Fialkov, A.S. (All-Union Sci-Res and Des and 
Technol Inst of Electrocarbon Artic, USSR). Solid Fuel Chem. 
(USSR) (Engl. Transl.); 10: No. 5, 117-119(1976). 

In the reported study, dilatometric investigations of the trans- 
formations of cokes in the range of temperatures from 1500 to 
2300$degree$K have been performed. It has been established that for 
monolithic samples of cokes irreversible changes in dimensions, 
reflecting processes of three-dimensional ordering, are determined 
by the temperature of treatment and do not depend on the time of 
isothermal holdings. It has been demonstrated that in the range of 
temperatures from 2100 to 2300$degree$K, where a transition to 
prolonged kinetic phenomena was recorded, extremal dependences 
of a number of structural parameters (the Hall coefficient, the 
thermoelectromotive force, the heat capacity, Young’s modulus) and 
also a decrease in density are observed. Furthermore, the beginning 
of a sharp increase in the dimensions of the crystallites is characteris- 
tic for this temperature range. 12 refs. 


16450 Study of the physicochemical properties of activated coke. 
Nefedov, Yu.A.; Sokolovskaya, I.B.; Khitrik, S.I.; Ermolenko, T.E. 
(Dnepropetrovsk Metall Inst, Ukr SSR). Solid Fuel Chem. (USSR) 
(Engl. Transi.); 10: No. 5, 123-126(1976). 

The influence of additions of alkali metals and ferric chloride 
in increasing chemical activity of cokes from gas coals is considered. 
It has been shown by mercury porometry and wetting contact-angle 
measurements that the additives introduced into a coal charge in- 
crease the porosity of the cokes and improve their wetting by the 
slag, which is important for intensifying the carbon-thermal —— 
es of reduction from melts. The catalytic action of the additives is 
explained by the insertion of the metal atoms or ions present in the 
additives into the structure of the coke, thanks to which acts of 
adsorption and crystal-chemistry interactions are facilitated. 6 refs. 


16451 Influence of the conditions for the pyrolysis of Irsha- 
Borodino coal on the carcinogenicity of the products obtained. Mol- 
chanova, I.V.; Kazakov, E.I.; Paal’me, L.P. (Inst of Combust Miner, 
USSR). Solid Fuel Chem. (USSR) (Engl. “ransl.); 10: No. 5, 131- 
132(1976). 

In the reported experiments, the amount of 3,4-benzpyrene in 
Irsha-Borodino coal and in the liquid products of the high-speed 
pyrolysis of this coal has been studied. It is demonstrated that the 
amount of carcinogenic component in the products of the thermal 
decomposition of the coal increases with a rise in the temperature of 
treatment. In the high-speed pyrolysis of coal at 550-600$degree$C 
with a residence time of the volatile products in the pyrolysis zone of 
1 sec, the liquid products contain the minimum amount of 3,4 
benzpyrene. 7 refs. 


16452 Determination of methoxy groups in coal by gas-liquid 
chromatography. Grigor’eva, E.A.; Bakirova, E.V. (Inst of Combust 
Miner, USSR). Solid Fuel Chem. (USSR) (Engl. Transl.); 10: No. 5, 
133-135(1976). 

A method is proposed for determining methoxy groups in 
brown coals of different ranks by gas chromatography. The method 
has been checked on model compounds, and its error does not 
exceed 1% rel. Experimental data are plotted, tabulated and dis- 
cussed. Details of the method are given. 7 refs. 


16453 Reduction in the error of determining the ash content of 
coal by the radioisotope method. Bochenin, V.I. (Karaganda Polytech 
Inst, USSR). Solid Fuel Chem. (USSR) (Engl. Transl); 10: No. 5, 
145-147(1976). 

At the present time, a number of devices have been designed 
for accelerating the determination of the ash content of coal by 
recording the scattered gamma-radiation of radioactive isotopes. In 
using these methods of analysis for run-of-the-mine coal, the error is 
2.5-3% abs., which does not correspond to the requirements of the 
coal industry. It has been shown that this is connected with the 
influence on the results of the measurements of fluctuations in the 
substance composition of the mineral impurities, mainly the iron and 
calcium oxides. In the present paper the author proposes a method of 
checking the ash content of run-of-the-mine coal which permits the 
determination of each rock-forming component separately and there- 
by reducing the error of the measurements. Its essence consists in the 
determination of the percentages of Fe$sub 2$O$sub 3$ and CaO by 
recording the fluorescent radiation and of Al$sub 2$O$sub 3$ and 
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SiO$sub 2$ by recording the scattered radiation. A new radioisotope 
device with two sources, $sup 55$Fe and $sup 109$Cd, for accelerat- 
ing the checking of the ash impurities in run-of-the-mine coal is 
described. 3 refs. 


16454 Question of the accuracy of the determination of the 
microhardness of anthracites. Posyl’nyi, V.Ya.; Trostnikov, A.A. 
(Novocherkassk Polytech Inst, USSR). Solid Fuel Chem. (USSR) 
(Engl. Transl.); 10: No. 5, 153-155(1976). 

The paper considers the possibility of increasing the accuracy 
of measuring the microhardness of anthracite. The authors have 
proposed a methodical expedient involving the coincidence with the 
ends of a diagonal of the center of the mobile double line moving in 
the top part of the field of view. It has been established that at loads 
of 10-200 g the coefficient of variation is 1.8-11.2% for 20 determina- 
tions. The accuracy of measurement is 5%. 7 refs. 


16455 What should an industrial classification of Soviet coals 
comprise. Frishberg, V.D.; Ol’shanetskii, L.G.; Vetrova, A.K.; Re- 
shetko, A.N. Coke Chem., USSR (Engl Transl.); No. 9, 5-10(1976). 
Translated from Koks Khim.; No. 9, 3-8(1976). 
A tentative unified coal classification is put forward, in which 
the grades and groups are defined by the technological indices— 
volatile matter and plastic layer thickness. 


16456 Influence of some variables on charge bulk densities. 
Kalach, N.I. Coke Chem., USSR (Engl. Transl.); No. 9, 11-13(1976). 

Translated from Koks Khim.; No. 9, 9-10(1976). 

Dispersion analysis is used to study the effects of various 
factors on charge bulk density and establish the relative importances 
of size analysis, moisture content, random errors and other random 
factors, not included. The bulk density data were obtained in the 
KMK apparatus. 


WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 16550, 17440, 18471, 19544 


16457 (ANL—77-16) Fluidized-bed regeneration of sulfated do- 
lomite from a coal-fired FBC process by reductive decomposition. 
Montagna, J.C.; Vogel, G.J.; Smith, G.W.; Jonke, A.A. (Argonne 
National Lab., Ill. (USA)). Apr 1977. Contract W-31-109-ENG-38. 
58p. Dep. NTIS, PC A04/MF AO1. 

A process for regenerating spent SO. sorbents has been 
developed on a PDU scale. Tymochtee dolomite that had been 
sulfated during fluidized-bed combustion of coal is regenerated (re- 
ductive decomposition of CaSO, to CaO and SO2) by the incomplete 
combustion of either methane or coal in a fluidized-bed reactor. In 
the first investigation (methane was the fuel used), the effects of the 
operating variables (temperature, fluidizing gas velocity, fluidized- 
bed height, solids residence time, and total reducing gas concentra- 
tion in the effluent) on the regeneration of CaO and on the buildup 
of CaS were examined. In the second investigation (coal was the fuel 
used), the effects of solids residence time (7 to 35 min), regeneration 
temperature (1000 to 1100°C), and system pressure (115 to 153 kPa) 
on tt) the extent of regeneration to CaO and (2) the SO2 concentra- 
tion in the off-gas were investigated. The extent of regeneration 
improved at higher temperatures and longer solids residence times. 
The results from these experiments were analyzed statistically, and 
an equation for the extent of CaO regeneration as a function of (1) 
sorbent residence time in the reactor and (2) regeneration tempera- 
ture was obtained. This equation was used in the third section of this 
report in a mass and energy constrained model for the regeneration 
process, and a preliminary process sensitivity analysis has been 
performed. The fuel burden of sorbent regeneration when a 3 wt. 
percent S coal is burned in a power generation system has been 
estimated at 2 to 3 percent. 


16458 (FE—2408-3) Study of the mechanism of the hydrogen 
sulfide/dolomite reaction. Quarterly report, January—March 1977. 
Li, K. (Carnegie-Mellon Univ., Pittsburgh, Pa. (USA)). Apr 1977. 
Contract EX-76-C-01-2408. 16p. Dep. NTIS, PC A02/MF AOI1. 

The basic concept for the high pressure thermogravimetric 
analyser system, completed last quarter, has been successfully tested 
in approximately 180 hours of trouble-free operation in the range 90 
to 300 PSIA and 720 to 800°C, in flowing CO2/N2 atmospheres. 
Operating capacity of the system has been extended to permit the 
inclusion of H2S in the feed gas and sulfidation experiments on half- 
calcined dolomite are underway in the extended system. Structural 
measurements have been completed on unreacted No. 1337 (BCR) 
dolomite, and initiated on half-calcined samples. 


16459 (FE—2408-4) Study of the mechanism of the hydrogen 
sulfide/dolomite reaction. Annual report, July 1976—June 1977. Li, 
K.; Rogan, F.H. (Carnegie-Mellon Univ., Pittsburgh, Pa. (USA)). Jul 
py mtract EX-76-C-01-2408. 3lp. Dep. NTIS, PC A03/MF 
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A high pressure thermogravimetric analysis (TGA) system 
based on the DuPont 990 Thermal Analyzer and the DuPont 951 
Thermogravimetric Analyzer has been designed, constructed, and 
tested. The system is — to operate at pressures up to 60 atm 
and temperatures up to 1100°C, with the balance mechanism isolated 
from the reactor tube through which hot, corrosive gases flow. 
Stainless steel reactor tubes are adequate for temperatures below 
870°C but fail rapidly at moderate pressures if temperatures are 
higher. An aluminide coating provides resistance to H2S. Inconel 
tubes will be used for high temperature experiments. Samples of No. 
1337 (BCR) dolomite have been half-calcined in the completed TGA 
system. In some runs, the half-calcined samples have been sulfided 
immediately following calcination. Rate data have been obtained and 
the structure of the reaction products studied by scanning electron 
microscopy (SEM), mercury intrusion porosimetry, and nitrogen 
adsorption. Although SEM and mercury intrusion porosimetry 
showed little change at the grain level during half-calcination, nitro- 
gen adsorption isotherms revealed the creation of many small pores, 
their widths predominately in the 150 to 300 A range, resulting in a 
doubling of pore volume and a thirty-fold increase in surface area. 
The rate and percent sulfidation depend on the extent of half- 
calcination. 


16460 (FE—2579-7) Granular bed filter development program. 
Quarterly report, April—June 1977. Phillips, K.E. (Combustion 
Power Co., Inc., Menlo Park, Calif. (USA)). Oct 1977. Contract EF- 
77-C-01-2579. 62p. Dep. NTIS, PC A04/MF AO1. 

This is an intensive program to determine the scientific princi- 
ple upon which granular-bed filtration operates and to design and 
construct a Granular-Bed Filter (GBF) device which can be subject- 
ed to controlled cold-flow testing for verification of these principles. 
The objective is to generate the desired information on the cold-flow 
model for future application, correlation, performance prediction, 
and implementation on a second generation GBF hot-flow model. 
The scope of the cold-flow program incorporates: (1) theoretical 
analysis, in which the theories and mechanisms of the interaction of 
exhaust gases and granular media are studied and commuted to 
mathematical expressions for computer simulation; (2) design and 
construction of the cold-flow model for parametric testing and 
correlation with the math model; (3) installation of a particle injec- 
tion and sampling facility to enable controlled dust injection, particle 
sampling and analysis, and filter performance determination; (4) 
conducting a statistically developed parametric test matrix; and (5) 
evaluation of filter screen deposition phenomena and the effective- 
ness of various deposit-removing devices. 


16461 (FE—2579-9) Granular bed filter development program. 
Filter front-face cleaning experiments. Phillips, K.E. (Combustion 
Power Co., Inc., Menlo Park, Calif. (USA)). Oct 1977. Contract EF- 
77-C-01-2579. 33p. Dep. NTIS, PC A03/MF AOI. 

The requirements of our ERDA Contract provide for an 
independent study and experimentation program, the objective of 
which is to assess the potential problem of filter inlet screen deposi- 
tion from particle laden gas streams and to assess various mechanical 
concepts designed to remove or inhibit such accumulations. Data 
thus acquired may influence the design of the granular filter to 
prevent ash accumulation on the inlet screen or to provide for the 
removal of deposits during filter operation. This report describes 
earlier experiments sponsored by EPA in which various screen 
configurations were tested on a special cold-flow test rig resulting in 
an inlet screen selection which provided controlled media spillage 
rates to inhibit the accumulation of ash. The ERDA tests have 
carried this experimentation one step further by developing and 
evaluating three types of deposit removal devices. 


16462 Process for the treatment of gases containing various 
derivatives of sulphur. Daumas, J.C.; Dupuy, G.; Michel, M. (to 
Rhone-Poulenc Industries). US Patent 4,054,642. 18 Oct 1977. Prior- 
ity date 30 Aug 1973, France. 6p. 

Catalysts are described for Claus reaction treatment of indus- 
trial gases containing hydrogen sulfide and sulfur dioxide. The 
catalyst has a specific surface area of at least 80 m?/g and is 
composed of activated alumina and a compound of a metal of 
column III A of the periodic classification of elements which is 
present, when calculated as the oxide, in an amount within the range 
of 1 to 20% by weight of the catalyst. 2 claims, no drawings. 


16463 Development of potential uses for the residue from flui- 

dized bed combustion processes. Technical progress report, October 

1977. Minnick, L.J. Contract EF-77-C-01-2549. Washington, DC; 

aa of Energy (1977). 18p. (FE—2549-11). Dep. NTIS, PC A02/ 
AOl. 


Activity has focused on further identification of the physical 
and chemical characteristics of FBC residue samples from the Alex- 
andria pilot plant. Engineering properties investigated include per- 
meability, moisture-density characteristics, and dimensional stability. 
Work has also been continuing on the chemical analysis of recent 
FBC residue samples and the lime titration of by-products from 
various beneficiation processes. This report also discusses the results 
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of x-ray diffraction analyses of hydration reaction products involv- 
ing FBC residue and water under varying conditions of temperature 
and pressure. A description is included of efforts now in progress to 
evaluate the disposal characteristics of compacted and uncompacted 
FBC residue. 


16464 Development of potential uses for the residue from flui- 
dized bed combustion processes. Technical progress report, September 
1977. Minnick, L.J. Contract EF-77-C-01-2549. Washington, DC; 
Dept. of Energy (1977). 14p. (FE—2549-10). Dep. NTIS, PC A02/ 
MF AOl1. 

Activity was directed toward characterization of FBC fly ash 
samples recently obtained from the pilot plant in Alexandria, Virgin- 
ia and development of beneficiation techniques for increasing the 
carbon content of this material. Preliminary findings from a study of 
the cementing value” characteristics of FBC residue samples from 
the pilot plant are reported. Additional lime titration test results are 
provided for products from wet tabling and air classification not 
previously evaluated and reported because of their suspected low 
free lime content. Additional strength development data is reported 
for the block specimens submitted to the Marine Sciences Research 
Center of the State University of New York in Stony Brook, Long 
Island, for use in their sea water studies. Ongoing activities in 
progress for analyzing the environmental effects associated with the 
disposal of FBC residue itself or with the resultant sludge by- 
products associated with FBC residue use in SO: scrubber systems 
are described. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 16431, 16464, 16480, 16514, 
16550, 19691, 19692, 19732, 19813, 19967 


16465 (ARP—30) Contour coal mining overburden as solid waste 
and its impact on environmental quality. Minear R.A.; Tschantz, B.A. 
(Tennessee Univ., Knoxville (USA). Appalachian Resources Pro- 
ject). 1974. 33p. (CONF-741269—1). of Tennessee, Knoxville $1.50. 

From Workshop on environmental impact and linkages; 
Charleston, SC, USA (19 Dec 1974). 

An overview has been presented in an attempt to highlight 
some of the traditional problems of coal mining with specific focus 
on contour mining in mountainous regions. This has served as a 
framework for viewing the need for additional information to more 
fully elucidate the total impact of strip mining on the environment. 
Bits and pieces of information exist currently but the state of the art 
is such that pronouncements regarding the optimum approach to 
mining and reclamation practice remains elusive until additional 
input can define the total hydrologic and water quality region. It is 
apparent that the spoil bank is a critical element in the full under- 
standing of the problem and the trade-offs of various approaches to 
surface mining technique and reclamation practice. State and Feder- 
al agencies must re-evaluate this situation within the context of 
comprehensive knowledge of the interactions of all aspects of the 
problem and define a specific approach to the mining industry rather 
than force fit a regulatory matrix designed for manufacturing com- 
plexes. The intent of this paper has been to stimulate thought and 
provide perspective for addressing the problems and their solutions. 


16466 (FE—1795-3(Pt.3)) Assessment, selection, and develop- 
ment of procedures for determining the environmental acceptability of 
synthetic fuel plants based on coal. Appendix III. Oldham, R.G.; 
Wetherold, R.G. (Radian Corp., Austin, Tex. (USA)). May 1977. 
Contract EX-76-C-01-1795. 330p. Dep. NTIS, PC A15/MF AOl. 

This program was designed to develop approaches for deter- 
mining the environmental acceptability of synthetic fuel plants based 
on coal. Process engineering analyses were conducted on five pro- 
cesses which were considered representative of the emerging tech- 
nologies. The processes were Koppers-Totzek, Lurgi, Solvent Re- 
fined Coal, Synthane, and Synthoil. All process streams, including 
effluent streams, were fully characterized as to temperature, pres- 
sure, phase, bulk composition and flow rate. The possible path of 
pollutants was followed through the five selected processes. All 
gaseous, liquid and solid effluents were identified for each process, 
with special emphasis being placed on the EPA criteria for pollut- 
ants and trace organics and inorganics contained in these streams. A 
sampling approach was developed that is generally applicable to all 
coal conversion processes. Concurrent with the development of the 
sampling methodology, comprehensive techniques for the isolation, 
concentration, identification and quantification of trace inorganic 
and organic species were investigated. Inorganic and organic species 
for analytical] study were selected based on their toxic properties. 


16467 (ORAU/IEA(O)—77-22) Some long-range speculations 
about coal. Weinberg, A.M.; Marland, G.H. (Institute for Energy 
Analysis, Oak Ridge, Tenn. (USA)). Aug 1977. Contract EY-76-C- 
05-0033. 18p. Dep. NTIS, PC A02/MF AO1. 
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Should the world demand for energy increase sixfold within 
the next 50 years, largely because the underdeveloped countries 
industrialize, and if half this demand is met by coal, then the 
estimated world recoverable resource of coal of 4 x 10! metric tons 
would last at this asymptotic level about 140 years. The carbon 
dioxide concentration in the atmosphere is then estimated to increase 
about threefold. These two eventualities may place limits on our 
ultimate use of coal. The risk of a CO2 accumulation inherent in the 
widespread use of coal is in a sense analogous to the risk of nuclear 
proliferation: both problems are global, uncertain, and could pose 
profound challenges to man’s future. 


16468 (SR—113) Digital simulation of the yield potential of the 
Elliot Park—Burgoon aquifer in eastern Clearfield and western Centre 
Counties, Pennsylvania. Gerhart, J.M.; Parizek, R.R. ae 
State Univ., University Park (USA). Dept. of Geosciences). 1 M 
1977. 162p. State University, University Park . 

The objective of this study was to make a preliminary evalua- 
tion of the aquifer potential of a portion of a thick sandstone 
sequence underlying the coal-bearing strata in west-central Pennsyl- 
vania. This sandstone sequence, known in this report as the Elliot 
Park-Burgoon aquifer, consists of the rocks of the Elliot Park 
Formation and the Burgoon Member of the Pocono Formation. The 
thickness of this sandstone complex varies from about 100 to 600 feet 
in the area studied. Utilizing the limited data available on the 
geologic and hydrogeologic systems in the region, and assuming the 
aquifer to be unconfined, the withdrawal of ground water by pump- 
ing was simulated by computer. An approximate yield potential of 
greater than 40 million gallons per day over a period of 15 years was 
obtained. As a secondary objective, a preliminary investigation of 
the quality of the ground water in the Elliot Park-Burgoon aquifer 
was conducted in order to determine in a general way the effect that 
acid mine drainage has had on that ground water. A small-scale 
sampling program in a restricted region of the aquifer indicated that, 
while the quality of mine waters in the study area was quite poor 
indeed, ground-water quality in the aquifer did not yet appear to be 
adversely affected. 


16469 Mutagenicity of filtrates from respirable coal fly ash. 
Chrisp, C.E.; Fisher, G.L.; Lammert, J.E. (Univ. of California, 
Davis). Science; 199: No. 4324, 73-75(6 Jan 1978). 

Incubation of histidine-requiring auxotrophs of the bacterium 
Salmonella typhimurium with cyclohexane-, saline-, and serum-solu- 
ble surface components of respirable fly ash particles produced an 
increased number of revertants in two frameshift tester strains. The 
results are consistent with the hypothesis that both organic and 
inorganic mutagens are present in coal fly ash. 


16470 Process and environmental technology for producing SNG 
and liquid fuels. Beychok, M.R. Washington, DC; Environmental 
Protection Agency (May 1975). 143p. 

This study conducted by the U.S. Environmental Protection 
Agency covers the production of SNG from LPG, naphtha, coal, or 
crude oil; LNG, including liquefaction at the source, regasification at 
market and importation from overseas; liquid methanol fuel; natural 
gas pipelines, including gas transmission pipeline costs, a comparison 
of 1972 pipeline capacity with the output of hypothetical SNG, 
LNG, and methanol plants, and environmental factors such as land 
disturbance along rights-of-way; production of liquid fuels from oil 
shale; and coal liquefaction. The environmental emissions and ef- 
fluents from each technology are identified and quantified, with 
specific examples from actual designs. A brief description of the 
process technology involved is presented in each case. The data 
provided cover air emissions, water disposition, effluent treatment, 
thermal balances, noise factors, solid wastes, and some socioeconom- 
ic factors. 


RESERVES AND EXPLORATION 


REFER ALSO TO CITATION(S) 16434, 16437, 16483, 16516, 
16583, 18418, 18436 


16471 Use of autonomous equipment for investigating survey 
wells in underground drilling. Legotin, L.G.; Shanina, G.I.; Siraev, 
A.Kh. Ugol; No. 1, 62-66(Jan 1977). (In Russian). 

Wells are drilled to determine the position of coal strata. Core 
analysis can be used for this purpose, but it is more convenient to use 
radioactive methods of analysis at the site: (1) the gamma method 
which measures the natural radioactivity of ores, and (2) the gamma- 
gamma method by means of which it is possible to determine ore 
density by interaction of the gamma radiation with the ore. These 
methods complement each other very well, and tests show that they 
are as accurate as well drilling for locating the position of coal strata. 
Cesium-137 is the gamma activity used as the source of gamma rays 
in the gamma-gamma scattering with a distance of 1.5 m between the 
counting probes. (SJR) 
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16472 (PB—271938) Project Independence Evaluation System 
(PIES) documentation. Volume 12. Coal supply analysis. (National 
Energy Information Center, Washington, D.C. (USA)). Sep 1976. 
144p. (FEA/B—76/422). Dep. NTIS, PC A07/MF AO1. 

The methodology and analysis on which the coal supply 
curves used in PIES are based are described. These curves are 
regionally specific and take into consideration Btu and sulfur content 
of various types of coal. 


16473 Recoverable coal reserves of the world. Fettweis, G.B. 
Glueckauf; 113: No. 12, 589-600(16 Jun 1977). 

Paper discusses the classification of reserves into economic, 
subeconomic and not economic, and into proved, and speculative, 
etc. categories. World reserves and reserves in various countries, 
particularly Germany, are also discussed. 


16474 Washout in the Lummerschied seam at Goettelborn Col- 
liery. Kipper, G.H. Glueckauf-Forschungsh.; 38: No. 3, 104-109(Jun 
1977). 


Geological, petrographic and chemical aspects of a washout 
in a seam, in the Saar coalfield and the origin of the washout, are 
discussed. 


16475 In-situ mineral deposit evaluation with the metalog system. 
Nargolwalla, S.; Siegel, H.O. Can. Min. J.; 98: No. 4, 75(Apr 1977). 

Paper describes the application of prompt gamma-ray analysis 
techniques for in situ determination of the boundaries of coal seams 
and sulphur content measurement in coal seams. The Metalog 
system, including a mini-computer, is mounted on a truck. In field 
tests, the system was calibrated using the results of chemical analysis 
of recovered cores. The system can be used to identify accurately 
coal seams thicker than 50 cm at a logging speed of 9m/h. This 
speed can be doubled with little loss of resolution. The weight of a 
typical bulk sample averaged by Metalog is approximately 150 kg. 


16476 Part played by geological time in regional metamorphism 
of coals and coal inclusion in oil and gas rock. Nagornyi, V.N.; 
Nagornyi, N.Yu. Khim. Tverd. Topl.; No. 6, 9-17(Nov 1976). 

Geological time would appear to be an essential factor in 
coalification. At a certain stage in the transformation of the coal 
substance, the action of this geological time factor may well be 
confined to stabilizing the chemical reaction of metamorphism, nor- 
mally taking place at constant or reduced sedimentary rock tempera- 
ture. Whilst the thermo-dynamic conditions are constant, the meta- 
morphism processes of coal extend over about 50 million years. At 
the end of this period of geological time the processes to all intents 
and purposes cease. In the coal substance, these processes of meta- 
morphism can only be continued with eventual rise in temperature 
produced by a renewal of downward movement in the basin. Inver- 
sion of the geotectonic conditions within the basin, accompanied as 
it is by general lift in the sedimentary rock and an appreciable 
reduction in its temperature, virtually concludes the coalification 
process. Post-inversion metamorphism of coal can only take place 
when the coal seams reach a maximum depth, after folding activity 
has been completed. 


16477 Role of geologic time in processes of the regional metamor- 
phism of coals and of coal inclusions in petroleum-bearing beds. 
Nagornyi, V.N.; Nagornyi, Yu.N. (Ukr Coal Geol, Acad of Sci of 
~ a Solid Fuel Chem. (USSR) (Engl. Transl.); 10: No. 6, 6- 
13(1976). 

An analysis has been made of the factual material on the role 
of geologic time in processes of regional metamorphism of the coal 
substance. The results obtained show that at constant temperature 
the coalification processes take place in a time of the order of 50 
million years. In basins of the folded type, the metamorphization of 
coals ceases from the beginning of inversion of the geotectonic 
conditions. Postinversion coalification is possible only in those cases 
where the coal beds reach the maximum depths of burial only after 
the processes of fold-formation. 61 refs. 


MINING 


REFER ALSO TO CITATION(S) 16540, 16545, 16564, 16572, 
16573, 16575, 18484, 19548 


16478 (SR—104) Report on anthracite open pit mining: a feasi- 
bility study. Part II. Engineering and mine cost analyses. Report 
exhibits Nos. 1 and 2. Manula, C.B.; Albert, E.; Burgos, V. (Pennsyl- 
vania State Univ., University Park (USA). Coal Research Section). 
15 Feb 1976. 281p. State Univ., University Park. 

Development of cost data is never an easy task. Mining is 
characterized by a great variety of conditions which result in still 
more variables. Achieving realistic prices as of any specific time 
involves consideration of changes, which may be frequent, in labor 
contract terms and equipment used and variations in working condi- 
tions and mining practices. The purchasing power of the dollar, 
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which has been declining persistently, also affects the situation at any 
given time. The only thing that can be said with certainty is that 
they will change. With this in mind, the guideline data in this report 
are offered for use by the mining engineer and manager. They were 
provided for the most part by representative companies whose 
contributions are gratefully acknowledged. In reviewing the tabula- 
tions and other material, it is of course necessary to remember that 
the data used are valid for the time periods specified and will change 
with changing economic conditions in any other. 


16479 (SR—105) Report on anthracite open pit mining: a feasi- 
bility study. Part III. Estimating relocation costs. Report exhibit No. 
3. Gatrell, N. (Pennsylvania State Univ., University Park (USA). 
Coal Research Section). 31 Mar 1976. 72p. State Univ., University 
Park. 

Development of large-scale surface mining of anthracite coal 
would undoubtedly require the purchase of real property and could 
conceivably require the relocation of a number of present land uses. 
Such acquisition of property rights and, particularly, relocation of 
communities would create a number of economic and social costs. 
Table 1 outlines both monetary and non-monetary dimensions of the 
relocation process. The purpose of the overall anthracite feasibility 
project has been to estimate the order of magnitude of mining and 
associated costs. Thus, it is imperative to consider costs likely to be 
incurred as a result of relocation activities, and to estimate the 
impact of these costs on the price of coal produced. A variety of 
quantifiable costs of relocation were estimated for a sample site, 
using a suggested methodology for such estimation. It is important to 
emphasize that this research does not purport to be either a benefit- 
cost analysis nor an assessment of impacts of potential mining. 


16480 (SR—106) Report on anthracite open pit mining: a feasi- 
bility study. Part IV. Environmental reclamation. Report Exhibit No. 
4. Knight, C.G.; Gatrell, N. (Pennsylvania State Univ., University 
Park (USA). Coal Research Section). 1 May 1976. 120p. State Univ., 
University Park. 

In the Mahanoy Creek Watershed study, the estimated reduc- 
tion in acid mine drainage was under 50 percent. It appears possible 
that open pit mining of those areas previously devastated by mining, 
which still have large reserves of coal, followed by good reclama- 
tion by a mining company, could alleviate many environmental 
problems of these areas. The economic feasibility of such a plan, 
including mining and reclamation and ible relocation costs, has 
been examined in Exhibits 1, 2, and 3 of this report. Should a mining 
operation prove itself to be financially feasible, it would provide 
significant savings to the Commonwealth in on-going pollution costs 
or costs of palliative reclamation. 


16481 (SR—109) Report on anthracite open pit mining: a feasi- 
bility study. Part VII. A preliminary community attitude survey in the 
middle anthracite region. Report exhibit No. 7. Knight, C.G.; Larkin, 
R.; Fuess, K.L. (Pennsylvania State Univ., University Park (USA). 
Coal Research Section). 31 May 1976. 43p. State Univ., University 
Park. 

In an effort to determine opinions and attitudes toward 
mining and mining companies, one hundred forty-nine interviews 
were conducted during the summer of 1974 in three communities in 
Schuylkill County, Pennsylvania. Each of these communities are 
underlain by significant quantities of coal and all of the communities 
were “mining towns” in the late 19th and early 20th century associ- 
ated with the deep mining of anthracite coal. At the present time 
only a very small proportion of the residents of these communities 
work for, or are associated with, mining companies. The amount of 
strip mining currently being undertaken, as well as the potential 
disruption to these communities if strip mining is increased, were the 
principal criteria for community selection. 


16482 Using remote control to mine coal quickly could pay 
dividends. Laird, R. Engineer; 245: No. 6336/7, 30-31, 33, 114(1 Sep 
1977). 

Introduction of remote control to coal mining is making a 
direct contribution to improved productivity, in some cases by 
eliminating or reducing manshifts involved in operating equipment 
but more generally by cutting down the high incidence of delays due 
to breakdowns and the time wasted waiting for information feedback 
on trouble spots. The National Coal Board’s Mining Research and 
Development Establishment at Stanhope Bretby, near Burton-on- 
Trent, has invested considerable time and money on remote control 
and monitoring of colliery operations and its most recent develop- 
ment is a computerized mine operating system called Minos. Minos 
is a standard mini-computer-based system designed specifically for 
colliery monitoring and control operations. The basic principles of 
the system have been established over the last four years during 
experimental work on coal transport networks at Bagworth Colliery 
and environmental monitoring at Brodsworth Main Colliery. An 
essential feature of Minos is that it will bring a common standard of 
technical competence, reliability, and safety to computer control of 
mining. Application programs are of general use throughout the 
industry and can be easily adapted to meet local needs. 
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16483 World-wide application and potential for British mining 
methods and machinery. Collins, H.E. Colliery Guardian; 225: No. 9, 
627, 629-630, 632-636(Sep 1977). 

This article reviews British mechanized coalface equipment, 
including shearer loaders, “chainless” power loader haulage, ar- 
mored flexible face conveyors, as well as face roof support systems. 
In addition, an appraisal is given of the place of coal in the world 
energy balance and an estimate of likely developments of coal 
production potential is established, as well as unexploited coalfields 
throughout the world. 


16484 Longwall prospects--USA and UK. Carr, W. (Jim Walter 
Resourc, Inc). Colliery Guardian; 225: No. 9, 648-650, 652-653(Sep 
1977). 

The American coal mining industry is, at the present moment, 
anxiously examining the various ways and means by which bulk 
output and productivity can be increased. This situation is familiar to 
operators in the British coal industry. Unlike his British counterpart, 
however, the U.S. operator has a relatively untapped method of 
mining in the Longwalling system, at his disposal for application. 
This system is available for intense exploitation and could provide 
some of the tonnage increases at present being projected by various 
national bodies. At the present moment less than 4.0 per cent of the 
total underground output is mined by Longwall methods, this figure 
is growing slowly. Operators in the U.S.A. are interested in two 
principal questions with regard to Longwall, the first is “why should 
I put in a Longwall” and the second concerns the nature and 
specifications of the equipment to be used and what choice to make. 


16485 Kriel colliery. Min. Mag.; 137: No. 3, 229, 231, 233, 
235(Sep 1977). 

One of South Africa's new generation of power plant collier- 
ies, recently opened officially in new Transvaal, is featured. The new 
Kriel colliery will produce coal by both opencast and underground 
methods, and ultimately reach an output of 8.5 million tonnes/yr 
with all production to go to an adjacent thermal power plant. The 
reserves of the Kriel coalfield are assessed, and some major aspects 
of this sophisticated mining operation are covered. 


16486 Longwall support load predictions from geological informa- 
tion. Wade, L.W. (Bureau of Mines, Pittsburgh). Trans. Soc. Min. 
Eng. AIME; 262: No. 3, 209-213(Sep 1977). 

U.S. Bureau of Mines efforts under longwall research pro- 
grams to develop the capability to predict support requirements for 
longwall/shortwall support systems are discussed. Ground control 
studies are being conducted in conjunction with several longwall/ 
shortwall demonstration projects. Geologic, support performance, 
and strata behavior are being documented on these projects. A 
hypothesis is presented for the prediction of support requirements. 


16487 Rock control in roadways and coal-faces. Grotowsky, U. 
Glueckauf; 113: No. 15, 743(4 Aug 1977). (In German). 

Introductory notes on mine supports and rock mechanics are 
given. Problems arising with deeper shafts are discussed and collabo- 
ration of equipment manufacturers and mine planners is urged. 


16488 Basics of planning for protecting seam extraction. Everl- 
ing, G. Glueckauf; 113: No. 15, 744-746(4 Aug 1977). (In German). 

Rock pressure increase is analyzed, and effects of pressure are 
identified to take appropriate preventive action. 4 refs. 


16489 Planning of coal face extraction by advance calculation of 
final convergence. Kammer, W. Glueckauf; 113: No. 15, 746-748(4 
Aug 1977). (In German). 

Classification of coal faces and extraction methods is given. 
Calculations of pressure increase and effect of extraction angle are 
considered. Selection of support method is analyzed. 


16490 Partial roadway works mechanization using a platform in 
roadway driving. Quentin, G. (Bergfachs, Essen, Ger). Glueckauf; 
113: No. 15, 748-751(4 Aug 1977). (In German). 

Blasting methods are described, and specifications of a multi- 
ple purpose platform are given. Operational experience is evaluated. 
1 ref. 


16491 Types of road supports backfilling and their effects. 
Schroer, D. Glueckauf; 113: No. 15, 751-753(4 Aug 1977). (In 
German). 

Results of measurements in roadways are compared and vol- 
umes of backfilling material are calculated. Properties of isofoam are 
described and backfilling methods are compared. 


16492 Fundamentals of bolt application in arch-shaped roadway 
sections. Goetze, W. Glueckauf; 113: No. 15, 753-755(4 Aug 1977). 
(In German). 

Models of supports consisting of bolts and mesh-wire are 
investigated to delimit feasibility of using bolts in arches. Control, 
safety and costs optimization aspects are discussed. | ref. 
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16493 Roof control using multiple support. Meyer-Fredrich, A. 
Glueckauf; 113: No. 15, 757-760(4 Aug 1977). (In German). 

Securing of a brittle roof over extremely soft seam is dis- 
cussed. Preliminary rock fixing and covering with wire-mesh are 
described, and relationships between coal-winning and supporting 
methods are analyzed. 


16494 Are bursts and roof cave-ins avoidable by higher 
support pressure. Herwig, H. Glueckauf; 113: No. 15, 760-762(4 Aug 
1977). (In German). 

Results of experiments with varying pressure show that roof 
conditions in shafts of more than 800 m improve considerably when 
pressure is more than 250 kN/m?2. 


16495 Unsolved problem of forepoling supports in coalfaces. 
Irresberger, H. Glueckauf; 113: No. 15, 762- Tea A Aug 1977). (In - 
German). 

Prevention of roof cave-ins is discussed and improvements in 
excavation are suggested. Tilt-proof designs of supports are analyzed 
and structural changes are recommended. 


16496 Coalface support procurement ideas. Hahn, L. Glueckauf; 
113: No. 15, 764-766(4 Aug 1977). (In German). 

Complexity, timing, and costs of support structures are dis- 
cussed, especially the variety of shield supports on the market. An 
example of modular equipment purchase demonstrates attempts at 
solving the problem. 


16497 Gaining access quickly. Wilson, W.I.; Woodley, J.N.L. 
(Natl Coal Board, South Midlands Area, Engl). ‘Colliery Guardian; 
225: No. 8, 453-454, 457-461(Aug 1977). 

In deep mining throughout the world access is being made to 
reserves ranging in scale from new coalfields to single coalfaces. The 
working of such reserves is devised in order to obtain, maintain or 
improve production or productivity. The rate at which access is 
obtained is of vital importance as no money is earned until coal is 
being turned and in the meantime costs are mounting. The authors 
examine the ways in which speed of advance in shaft sinking and 
road drivage can be increased. Both the drivage of trunk roads and 
face access roads is considered, and several machines and systems 
used for face opening are briefly reviewed. 


16498 Hydraulic mining. Weeks, P.G.; Carrl, T.L. (Natl Coal 
Board, South Wales Area). Colliery Guardian; 225: No. 8, 485- 
492(Aug 1977). 

This article reviews the major factors of the hydraulic meth- 
ods of winning and transporting coal. Experience in various coun- 
tries shows clearly that hydraulic winning and transport can give 
better operational results than conventional longwall faces in certain 
geological conditions of gradient, faulting and seam thickness. Also, 
safety is improved and the dust hazard virtually eliminated. Pipeline 
systems to transport coal in slurry form or colliery waste are also 
briefly considered. 


oa Reliability of machines and machine systems. Spanton, 

; Blelloch, J.D. (Natl Coal Board, North Notts Area, PEngl). 
Collin Guardian; 225: No. 8, 495-496, 498, 503(Aug 1977). 

This paper is not confined to a simple discussion about 
making coal-mine machines more reliable but ranges over a wider 
field embracing both operational and technical considerations. The 
operational aspect concerns the acceptance of equipment as supplied 
and the building of a production unit around it, discovering in the 
process any inherent faults and weaknesses in the original desi-n. 
The technical aspect concerns the design of the original equipment, 
and subsequent refinement of it in line with operational experience. 


16500 Royston drift mine. Pyne, R. (Natl Coal Board, Barnsley 
Area, Engl). Colliery Guardian; 225: No. 8, 505-508, 510-513(Aug 
1977). 


This article deals with the Royston Drift Mine project, one of 
the 80 major projects approved by the U.K.’s National Coal Board 
(NCB) that calls for the development of a 400,000 tons/yr coal drift 
mine. Organization of the project and performance during the first 
six months are detailed. The decision to invest 4.5 million pounds 
sterling into the Rcyston Drift Mine is shown to be justified by the 
results achieved so far. 


16501 British mining consultancy. Barber, M.J. (PD-NCB Con- 
sult Ltd). Colliery Guardian; 225: No. 8, 517-528(Aug 1977). 

The author first defines the role of a mining engineering 
consultant, then examines the demands for consultancy and advan- 
tages to the client. The scope of consulting services offered by the 
U.K.'s Powell Duffryn-National Coal Board (PD-NCB) Consultants 
Ltd. is outlined, and a few case histories are given, covering a 
variety of assignments. One of these concerns the strategic planning 
of a new surface coal mine in Spain. 


16502 Trend in open cast is to big diameter borehole blasting. 
Francke, J.E. (AECI Ltd). S. Afr. Min. Eng. J.; 88: No. 4131, 45- 
55(Aug 1977). 
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In most open cast operations, especially where blast holes are 
generally dry and drilling costs reasonably low, Anfo remains the 
cheapest and most economical explosive. Under conditions where 
aioe diameter boreholes are drilled (50 mm-125 mm) and small 

uantities of water are —— —- Sinex L D slurry can be 

ropped down the wet holes first until they become dry and then a 
top load of Anfo can be placed. Where a large amount of water is 
encountered or where the operation is large and makes the dewater- 
ing and sleeving of holes impractical and cumbersome, slurries are 
recommended. The article discusses their usage in detail. 


16503 Opencast mining of coal in the Blanzy basin of the Houil- 
leres du Centre et du Midi. Cochon, R. Ind. Miner. (St.-Etienne, Fr.) ; 
59: No. 7, 355-361(Jul 1977). (In French). 

The Blanzy basin, part of the Houilleres du Centre et du Midi, 
is the biggest opencast mining site in France, producing 700,000 
tonnes of coal per year. This article examines in detail the equipment 
used at the mine: motorscrapers used for overburden removal, 
hydraulic shovels, tire loaders, dump tracks, and then deals briefly 
with auxiliary operations, environmental problems, and costs. 


16504 Massive machinery at Coalbrook Longwall fulfils its prom- 
ise. S. Afr. Min. Eng. J.; 88: No. 430, 19-27(Jul 1977). 

Longwall coal mining, used almost solely in Europe and a 
growing system in the United States, has now been introduced on 
two South African collieries. The Coalbrook operation is now on 
stream using some of the biggest and most powerful equipment in 
world coal mining. 


16505 Dirt absorbing heading at Whitwick Colliery. Ash, J.W. 
Min. Eng. (London); 136: No. 194, 591-598(Jul 1977). 

Paper describes a method of developing a roadway in the 
Yard Seam at Whitwick Colliery using modified mining equipment 
integrated to form a mining system capable of extracting coal from a 
thin seam and mechanically packing the ripping dirt. Acceptable 
rates of advance were achieved and a costing assessment is given. 


16506 Shortwall mining in the USA. Blades, M.J. Min. Eng. 
(London); 136: No. 194, 607-614(Jul 1977). 

Paper reports on a visit to the USA to examine and study 
shortwall mining as practised by the American mining industry, with 
a view to applying the system in the UK. Systems of mining in the 
USA are described briefly, the shortwall operation is outlined and 
reasons suggested for the emergence of shortwall coalfaces. Some 
existing and proposed installations are described and an assessment is 
made of the future of shortwall mining in the USA. The suitability 
for adoption of the system within the British mining industry and its 
potential are discussed. 


16507 60-m overburden conveyor bridge and its automatic control 
by a process computer. Reinhardt, H.; Strozodka, K.; Brantner, P.; 
Lohmann, M. (Bergakad Freiberg, E Ger). Neue Bergbautech.; 7: 
No. 6, 428-432(Jun 1977). (In German). 

The authors first discuss the major role of open-cast brown 
coal mining in the economy of East Germany and explain the need 
for using the 60-m conveyor bridge for overburden removal. Mea- 
sures taken to install partial automatic control at the conveyor 
bridge and, later, to make it fully automated are described. The 
programming system required for this task is also described. 14 refs. 


16508 Incombustible dust used at Wankie. Liedbert, S.A.Z. 
(Wankie Colliery). S. Afr. Min. Eng. J.; 88: No. 4129, 89, 91, 95, 
97(Jun 1977). 

Until the Wankie disaster in June 1972, Wankie coal was 
believed to be non-explosive. New safety measures have since been 
developed at the colliery, and this article looks at the use of 
incombustible dust as a means of preventing the ignition of coal dust 
explosions. 


16509 Radio in the Community's coal mines. Lefevre, A.; Lie- 
geois, R.; Martin, D.J.R.; Olaf, J. (Communaute Eur du Charbon et 
de l'Acier, Belg). Ann. Mines Belg.; No. 5, 487-520(May 1977). (In 
French and Flemish). 

This report focuses on the use of radio in the coal mines of 
the European Community for remote control, communications, 
monitoring and telemetering. Costs, advantages and limitations, as 
well as areas of application of the systems described are discussed, 
and it is explained why the European systems cannot be as successful 
in North America, and vice versa. RandD effort in the radio field is 
also outlined. 


16510 Development of the Profen Sued belt-operated opencast 
mine: experience gained under adverse weather conditions. Bilkenroth, 
K.D.; Wiesner, H. (Braunkohlenkomb “Erich Weinert”, Deuben, E 
Ger). Neue Bergbautech.; 7: No. 5, 341-348(May 1977). (In German). 

This article deals with the opening and technical development 
of this opencast brown coal mine in East Germany. The use of 
equipment in the mine is also discussed. Experience gained in the 
operation of opencast facilities under adverse geological and weather 
conditions is illustrated by practical examples. 7 refs. 
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16511 Heading operations during the next twenty years. Holdo, 
J. Glueckauf; 113: No. 8, 399-404(21 Apr 1977). 

Among heading techniques which will be used in the next 
twenty years are cutting with lasers, electron beams, and high 
pressure water jets. The prospects for full face and sectional heading 
machines and predictions of future developments are considered. 


16512 Economics of mechanized road drivage. Boldt, H. Glueck- 
auf; 113: No. 7, 353-359(7 Apr 1977). 

Paper discusses organization of drivage using full face and 
sectional heading machines and drivage through faulted ground and 
examines the costs of transferring full face machines. 


16513 Seismic location of destressing bumps. Baule, H. Glueck- 
auf; 113: No. 7, 360-362(7 Apr 1977). 

Describes the principles of bump location, the apparatus used, 
and tests at Friedrich der Grosse Colliery in which geophones and a 
special digital recorder were used to locate bumps and to estimate 
the amplitude of shocks. 


16514 Application of the method of finite elements in the assess- 
ment of mining subsidence. Arndt, C.E. Glueckauf-Forschungsh.; 38: 
No. 2, 82-85(Apr 1977). 

Paper discusses the use of the method of finite elements in the 
calculation of the movement of the surface and of underlying strata 
as a result of mining. 


16515 Drilling with down-the-hole hammers. Utilization in coal 
mines. Decherf, J. Ind. Miner., Mine; No. 1, 10-15(Mar 1977). 

Experience with down-the-hole hammers in the Noro et Pas- 
de-Calais coalfield is described. The technique has been used for 
core drilling to determine the contents of waste heaps, for drilling 
gas drainage holes through the floor to a depth of 150 m, and for 
large-diameter boreholes for casing advance holes, which may be 
620 mm in diameter if a multi-hammer is used. 


16516 Model studies of strata movement around a longwall face. 
Singh, T.N.; Singh, B. (Cent Min Res Stn, Dhanbad, India). J. Mines, 
Met. Fuels; 25: No. 2, 39-43, 38(Feb 1977). 

An equivalent material mine modeling technique was applied 
to furnish general information about the strata movement under 
conditions similar to a longwall face of a colliery in the Ranigunj 
coalfield. In addition to strata deformation, the model was designed 
to investigate the stress and strain variation to the extraction of a 1.6 
m thick seam at a depth of 120 m. In this area, thin sandstone and 
shale layers formed the immediate roof overlaid largely by massive 
sandstone layers. 


16517 Forseeable developments in mining techniques in large 
coal-producing countries. Enie, G. Rev. Energ.; 28: No. 291, 78- 
88(Feb 1977). 

Research on opencast and underground mining techniques is 
described, and brief details are given of recently developed equip- 
ment and mining methods. 


16518 Principles of classifying bolted cavity roofs. Galczynski, 
S.; Dudek, J. Neue Bergbautech.; 7: No. 2, 109-113(Feb 1977). 

A method of classifying roofs taking into account all the 
relevant parameters is described. This classification and a nomogram 
presented in the article can be used when deciding on a method of 
bolting a roof. 


16519 Scheme of developing seams below water-logged workings. 
Gulati, A.K.; Singh, A.K. (Bharat Coking Coal Ltd, India). J. Mines, 
Met. Fuels; 25: No. 1, 3-8(Jan 1977). 

Several disasters have occured in the past in Indian coal 
mines in which the old water-logged workings existed that had been 
exploited by opencast mining and inclines up to shallow depths. 
Therefore, an efficient system for proving the width of safety pillars 
in the old workings and of dewatering these has become a must. One 
of such systems, based on advance boring and adopted by the 
Sudamdih Incline Mine, is examined in detail here. 


16520 Trend in the use of electrical energy in coal mines in India 
in the recent past. Sinha, K.N.P. (Min Inst, Dhanbad, India). J. 
Mines, Met. Fuels; 25: No. 1, 9-11(Jan 1977). 

Today, electricity is the most widely used form of energy in 
Indian coal mines, not only because it is the most convenient form of 
energy but also because electrical equipment happens to be more 
compact, simpler and lighter than machinery using other forms of 
energy. Trends in the use of electric power in Indian coal mines 
during the 1951-1972 period are reviewed along with trends in the 
usage of underground machinery. Coal production plans through 
1991 are also briefly discussed. 3 refs. 


16521 Effect of sharp roof movements on the operation of hy- 
draulic supports. Sadykov, N.M.; Orlov, A.A. Ugol; 52: No. 1, 41- 
44(Jan 1977). 

The effect of sudden movements on support loadings has been 
monitored at collieries. 
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16522 Basic trends in research and development. Grin’'ko, N.K. 
Ugol; 52: No. 1, 10-20(Jan 1977). 

The programme of Soviet mining R and D for the period 
1976 to 1980 is discussed. Topics include steep seam technology, face 
mechanization, hydraulic mining, machine headings, conveyors and 
transport, surface mining and environmental problems. 


16523 Perfecting the development of steep and inclined strata. 
Zapreev, S.I.; Shcherbakov, L.A.; Borisov, Yu.E. Ugol; No. 1, 20- 
22(Jan 1977). (In Russian). 

Coal strata may be mined in the direction of rise and fall and 
rise of the coal stratum. Long columns with roof collapse, and 
inclined layers with collapse and backfilling of the worked-out space 
are used when mining in the direction of rise. Shielding and com- 
bined systems with flexible overlapping with coal removal by col- 
umns are used in mining with fall of the coal stratum. Short bands in 
the direction of rise and inclined-transverse layers with hydraulic 
backfilling are used on mining stratum coal with rise of the coal 
stratum. Studies and production experience show that in selecting a 
mining system and a method of roof control, it is necessary to 
consider geological conditions and mine safety. In particular, the 
bearing pressure should be taken into account as mining progresses. 
From the point of view of safety from sudden gas explosions, the 
most acceptable is mining in descending order both according to 
stratum thickness and according to fall. 2 refs., 2 figs. (SJR) 


16524 Technology and organization of maintenance work in coal 
mines. Drizhd, N.A.; Negrutskii, B.F. Ugol; No. 1, 22-24(Jan 1977). 
(In Russian). 

In coal mines of the Karagandinskii basin it was found that 
135 assemblies and 106 disassemblies of equipment were required at 
the work coal face in 1975. The total amount of equipment which 
was handled was 140,000 tons. The average assembly time for a 
working length of 100 m was 10 days, while the disassembly time 
was 11 days. An assembly-line operation is described for demount- 
ing, overhauling and reinstalling mechanized, mine-support equip- 
ment. A description is given of the gantry cranes and rail platforms 
used to speed up this work. The use of a computer is suggested for 
indicating the state of the mechanized mine supports. (SJR) 


16525 Traversing geological faults by mechanized machinery. 
Kozionov, E.M.; Camell, L.V.; Shcheglov, E.S. Ugol; No. 1, 25- 
29(Jan 1977). (In Russian). 

A total of 205 faults were found over a distance of 7417 m at 
the coal mining face in 13 mines under consideration in the Kuzbass. 
The faults had a displacement amplitude up to | m in 82%, from | to 
2 m in 12%, and from 2 to 3 m in 6% of the cases. The angle where 
the line of the working coal face meets with the fault had the 
following distribution: from 0 to 10°—16%; from 10 to 60°—76%; 
and from 60 to 90°—8%. Most of the faults were distributed 
diagonally. Three reasons which decrease operational safety and 
mining productivity are: (1) the necessity of cutting through the 
intruding ore, (2) strain on the machinery because of spiral bending, 
(3) and the instability of the rocks and coal in the fault zone. 
Measures to cope with these difficulties are proposed. Formulas are 
presented by means of which it is possible to calculate the loss of 
machine productivity in traversing a geological fault. (SJR) 


16526 Execution of a crosscut in flooded, karst limestone. Zapor- 
ozhets, F.V.; Gilev, B.A.; Starosel’tsev, V.S. Ugol; No. 1, 29-31(Jan 
1977). (In Russian). 

A crosscut without reinforcement 1200 m long with a cross- 
section of 6.8 m? was carried out with the use of drilling and 
explosives. No water inflow was encountered until 867 m of the 
crosscut were completed. Total water inflow of 800 m*/hr was 
encountered. It was decided to use cementing and coffer-dams to 
stop the water inflow. From the experience in cementing the rocks it 
is concluded that: (1) it is suitable to use submersible pumps in 
pumping out flooded areas; (2) pipe transport of grout is suitable for 
use in cement placement; (3) cementing of short runs with overlap- 
ping drill holes in flooded karst limestone gives multiple control of 
the quality of cementing in the previous run, and (4) rock washing 
before cementing is completely justified. (SJR) 


16527 Increasing the productivity of the Vostochnaya mine with 
low expenditures. Popov, M.V.; Uvarov, Yu.S. Ugol; No. 1, 31- 
32(Jan 1977). (In Russian). 

This mine has a design capacity of 750 thousand tons of coal 
per year, and removes coal from two strata having thicknesses of 
0.85 m and 1.1 to 1.8 m. Mine productivity rose from 790 thousand 
tons in 1971 to 927 thousand tons in 1975 by going to a column 
system of mining with longwalls along the rise. The speed of the 
mechanized equipment was increased to 10 m per shift or 503 m/ 
month. Mine ventilation was reconstructed with all three mecha- 
nized longwalls obtaining a sufficient amount of air. The coal trans- 
port systems were overhauled and improved. The number of operat- 
ing personnel was cut from 1269 in 1971 to 1118 in 1975 with an 
increase in monthly pay from 237 to 291 roubles. The cost of a ton of 
coal was lowered from 9.94 roubles in 1970 to 8.86 roubles in 1975. 
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The capital costs for mine construction were 20 roubles per 1000 
tons of dug coal and 5 roubles per 1000 tons for the increase in 
production as a result of reconstruction. Coal production will reach 
a million tons per year in 1976 or 1977. 


16528 Improving the technology of mining coal at the L. I. 
Lutugin mine. Malov, V.I.; Fedorchuk, G.K. Ugol; No. 1, 33-34(Jan 
1977). (In Russian). 

This mine digs coal from an anthracite seam 0.8 to 1.2 m thick 
with an angle of fall of 6 to 11°. Column mining along the rise was 
used to remove the coal. On increasing the speed of the mechanized 
machinery from 25 to 50 m/month it was found that caving of the 
longwalls was minimized. Coal output at the mining face increased 
from 328 tons/day in 1970 to 734 tons/day in 1975 and 803 tons/day 
in 1976. Three seven-man shifts were used to dig coal and one shift 
was used on maintenance. The annual saving was 562,000 roubles. 
The average daily output was 3177 tons of coal. (SJR) 


16529 Results of industrial tests of a three-segment, metallic 
tubing support. Protopopov, E.A.; Chesheiko, G.I; Kuz’kin, V.A. 
Ugol; No. 1, 34-37(Jan 1977). (In Russian). 

The construction of a three-section, tubing, mine support is 
described. Tests of the mine support show that this tubing support is 
stable and reliable under operating conditions. In operating with this 
support it is possible to combine the coal removal step and the 
backfilling of the worked-out space at the mine face with a consider- 
able saving of labor. (SJR) 


16530 Operation of hydraulic prop supports with sharp bowing of 
the roof. Sadykov, N.M.; Orlov, A.A. Ugol; No. 1, 41-44(Jan 1977). 
(In Russian). 

On roof strata composed of layered rocks of low or average 
strength, the roof subsidence rate ordinarily does not exceed 1 to 3 
mm/min. The caving of strong monolithic rocks is many times faster 
with rates of 10 to 60 mm/sec and an average rate of 30 mm/sec. An 
analysis is given of dynamic hydraulic pressures momentarily exert- 
ed on mine supports in the operation of hydraulic equipment. (SJR) 


16531 Outlook for the use of vacuum breaker switches in high 
current motors for hydraulic transport. Chubrik, S.S.; Pomytkin, 
V.N.; Rybkin, V.A. Ugol; No. 1, 45-47(Jan 1977). (In Russian). 

Large motors with a power of 1500 kilowatts at a voltage of 
6000 volts go out of service 80% of the time because of a burnout of 
the current contacts in high-voltage, oil cut-off equipment. Replace- 
ment of oil cutoffs by vacuum cutoff equipment is recommended. A 
schematic of the vacuum cutoff equipment is presented. This unit 
turns on and off three-phase current with diversion of the current 
through a natural null point. The overvoltages found in this unit are 
comparable to those occurring in the oil cutoff equipment. 3 refs. 
(SJR) 


16532 Graphical method of analyzing the coal removal step. 
Fedoryakin, N.I. Ugol; No. 1, 52-53(Jan 1977). (In Russian). 

In order to control the ash content of extracted coal it is 
desirable to analyze the coal removal step when using a rotary 
excavator. A recovered flow stream is produced consisting of pure 
coal, rock or a mixture of both rock and coal. Simplified equations 
are presented for the dynamics of the coal removal step with a 
rotary excavator. This type of graphical planning can be used to 
control ash content of the coal at the mining face. It can also be used 
for the selective enrichment of coal during coal mining. The relative 
error in determining the coal volumes of different enrichment is less 
than 10%, while the error in calculating the flow parameters of the 
streams is 2 to 3%. (SJR) 


16533 Safety parameters for open-pit mine shelves. Demin, A.M. 
Ugol; No. 1, 60-61(Jan 1977). (In Russian). 

Safety rules are discussed for sloping angles to be used in 
open-pit mining with large shovels and draglines. Soil stability and 
the use of transport trucks are taken into account in the formulation 
of the safety factors. (SJR) 


16534 Improving fire isolation equipment in Kuzbas mines. Me- 
dyanik, S.V.; Miller, Yu.A.; Zapevalova, A.M. Ugol; No. 1, 61- 
62(Jan 1977). (In Russian). 

Bulkheads are used to seal off sections of coal mines in 
combating underground fires. By improving the maintenance on 
concrete, brick and wooden beam bulkheads to decrease air leakage 
it is shown that there is a considerable economic gain which 
outweighs the maintenance cost in decreasing the air leakage. 4 refs. 
(SJR) 


16535 Metallic corrosion in mining industry. Bandopadhay, P. J. 
Mines, Met. Fuels; 24: No. 12, 386-390(Dec 1976). 

Paper discusses the corrosion of mine equipment by mine 
water, air and dust. Brief summaries of investigations into the failure 
of wire rope are included. 





1720 ENERGY RESEARCH ABSTRACTS 


16536 Printed gaskets and multi-bore pilot hose improve control 
of coal-mine roof supports. Hydraul. Pneum. (Cleveland); 29: No. 3, 
20(Mar 1976). 

Much of the traditional maze of hydraulic pipes and hoses 
previously necessary while using self-advancing roof supports during 
underground longwall coal mining can be eliminated through two 
recent hydraulic innovations: a printed gasket which contains pilot 
circuit flow lines or flow paths cut into the gasket, and multi-bore 
hose which contains ten small bore mini-hoses bundled together in a 
larger hose, which carry pilot flow signals. 


16537 Electric winder control with distributed 
Sklarski, L.; Kiszka, J. Arch. Gorn.; 21: No. 2, 107-132(1976). 

Paper deals with a hybrid simulation model of a winder 
installation. 


TRANSPORT AND HANDLING 


REFER ALSO TO CITATION(S) 16357, 16366, 16379, 16431, 
16435, 16485, 18369 


16538 (FE—2475-10) Developing/modifying coal grinding proce- 
dures and equipment to produce predictable size distributions during 
coal preparation. Quarterly progress report, April—June 1977. 
Luckie, P.T. (Kennedy Van Saun Corp., Danville, Pa. (USA)). 15 
Jul 1977. Contract X-76-C-01-2475. 59p. Dep. NTIS, PC A04/MF 
AOl. 

Work under the Preparation Phase was directed at complet- 
ing the testing facility. Due to a series of delays, preliminary comple- 
tion of the facility to allow testing of the air swept ball mill system 
has fallen behind the original optimistic schedule. It is anticipated at 
this time that the delay will not affect the completion date of the 
contract. Work under the Testing Phase has been involved with the 
subtasks—Modification and Testing. Modification of the size reduc- 
tion systems—hammer mill and wet ball mill continued according to 
schedule. Debugging of some of the isolable subsystems, such as the 
fan, was conducted in order to offset some of the delay being 
experienced in constructing the testing facility. 


16539 (IS—4281) Advanced development of fine coal desulfuriza- 
tion and recovery technology. Quarterly technical progress report, 
April 1, 1977—-June 30, 1977. Wheelock, T.D.; Greer, R.T.; Markus- 
zewski, R.; Fisher, R.W. (Ames Lab., Iowa (USA)). Oct 1977. 
Contract W-7405-ENG-82. 56p. Dep. NTIS, PC A04/MF AOl. 

The improvement and technical development of several 
promising methods for desulfurizing and recovering fine coal were 
continued. These methods include froth flotation, selective oil ag- 
glomeration, pelletization, and a chemical desulfurization process 
which involves leaching fine coal with a hot dilute solution of 
sodium carbonate containing dissolved oxygen or air under pressure. 
Numerous laboratory experiments and measurements were carried 
out to advance the state of this technology. It was shown that the 
chemical leaching process removed most of the inorganic sulfur 
from several high sulfur coals as well as a significant amount of 
organic sulfur from some of the coals. Higher temperatures and/or 
oxygen partial pressures resulted in more organic sulfur being re- 
moved in some instances. Also it was shown that the rate of 
conversion of pyrite to soluble sulfates depends on particle size and 
alkali concentration as well as oxygen partial pressure and flow rate. 
In addition the effectiveness of a chemical pretreatment step for 
improving the separation of coal and pyrite by oil agglomeration 
was demonstrated. Among various fuel oils tested for agglomerating 
coal, No. 1 or 2 provided greater sulfur reduction than No. 5 or 6. 
Also the lighter fuel oils seemed better suited to agglomerating finely 
ground coal. However, No. 6 fuel oil was adapted to the agglomer- 
ation of ball milled coal by diluting it with a lighter oil. Construction 
was started on a bench-scale flow system for demonstrating the 
beneficiation and recovery of fine-size coal by various methods. 
Furthermore the suitability of the ASTM method for determining 
pyritic sulfur in coal was confirmed for certain high volatile C 
bituminous coals. Confirmation was obtained by scanning electron 
microscope/energy dispersive x-ray analyses. 


16540 Flexible haulage. Deakin, A.F.; Barber, R.J. (Natl Coal 
Board, North-Derbys Area, Engl). Colliery Guardian; 225: No. 8, 
475-478, 481-483(Aug 1977). 

By far the most common system of transport used in British 
coal mines for mean and materials is a combination of endless and 
direct rope haulages, while for mineral transport belt conveyors are 
used in the vast majority of cases. Rope haulage has the capability of 
coping with wide variations of underground conditions but efficien- 
cy in terms of speed, flexibility and operational manpower is general- 
ly low. The authors seek to demonstrate the success of a more 
flexible underground transport system than rope haulages. The initial 
concept developed at Lea Hall Colliery has further evolved and now 
calls for use of locomotives and free-steering vehicles in transporting 
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large quantities of coal, men and materials. The system permits the 
efficient development of numerous working areas. 


16541 Automation and process control for coal preparation in 
Germany. Bartelt, D.; Roesner, W. Glueckauf; 113: No. 7, 367-372(7 
Apr 1977). 

A method of developing an automatic process control system 
for coal preparation plants is outlined. The strategy used at two 
Ruhrkohle preparation plants is discussed, and the system used at the 
preparation plant at Ewald Colliery is described. 


16542 Laboratory evaluation of magnetic separation for coal 
preparation. Baker, J.W. Mine Quarry; 6: No. 3, 37(Mar 1977). 

Paper shows how the losses from a magnetic drum separator 
can be related to the properties of the magnetite as measured in 
routine laboratory tests. The same tests can be used to detect 
changes in separation performance caused by variations in plant 
conditions. 


16543 Automation control by weighing. Vaskovskii, S.F.; Trav- 
kina, M.N.; Balagurov, L.I. Ugol; No. 1, 37-39(Jan 1977). (In Rus- 
sian). 

Two automatic systems of weighing trucks or cars loaded 
with coal are described. These systems are suitable for weighing a 
total of 10 to 60 million tons per year. This system can weigh 
moving vehicles. A second system with a capacity of weighing up to 
10 million tons per year is used with the vehicle not in motion. This 
second system of weighing uses simpler equipment and is simpler to 
operate. (SJR) 


16544 Unit for classifying coals according to size before benefi- 
ciation. Zhovtyuk, G.V.; Beringberg, Z.Sh.; Demidenko, F.Ya. Ugol; 
No. 1, 53-55(Jan 1977). (In Russian). 

Wet sieving with stationary sieves is an efficient first step in 
coal beneficiation. A plant process is described for handling 800 tons 
of coal per hour. The three main steps are wet sieving, removal of 
slime and dewatering. The sieve areas are 4 m? for the wet sieving, 
5.5 m? for the slime removal and dewatering of the overflow 
product, and 3 m? for slime removal of the underflow product. The 
water consumption is 1.5 m*/ton. This step is as efficient as gravita- 
tional setting. (SJR) 


16545 New technology for enriching impoverished coals of the 
Chelyabinskii Basin. Kondratenko, V.P.; Kushchenko, A.D.; Miller, 
E.V. Ugol; No. 1, 56-59(Jan 1977). (In Russian). 

uring strip mining of coal a total of 10 to 15% of the dug 
coal is found with a highly-contaminated residue containing 50 to 
70% ash, which cannot be used as fuel. With the use of simple 
enrichment equipment consisting of steeply inclined troughs it is 
possible to recover a commercial coal having a 25% ash content that 
can be used as a fuel. Over 80 million tons of depleted ore have been 
treated since 1950 in the Chelyabin basin. The steeply-inclined ore 
separators were developed in 1972 to 1973 and represent an advance 
in the technology of recovering coal from depleted ore. (SJR) 


16546 Influence of polyoxyethylene on coal-slurry flotation and 
filtration. Baichenko, A.A.; Tarasova, N.Ya.; Baichenko, A.A. 
(Kuzbas Polytechnic Inst., Kemerovo, USSR). Coke Chem., USSR 
(Engl. Transl.); No. 9, 14-16(1976). 

Translated from Koks Khim.; No. 9, a. 

Data are presented on the determination of residual flocculant 
(polyoxythylene POE) concentrations in water, with reference to its 
effects on coal-slurry flotation. 


16547 Improved dewatering of fine concentrates. Gizunterman, 
V.V. Coke Chem., USSR (Engl. Transl.); No. 9, 17-19(1976). 

Translated from Koks Khim.; No. 9, 13-15(1976). 

The possibility is considered of improving the flowsheets in 
coal washeries with separate dewatering of the deslurrified fines and 
coarse slurry. Type OSO conical sieves with 1.5-2 mm slits are 
effective for preliminary dewatering and separation at a fines cutoff 
point of 1 mm. The moisture content problem is discussed in relation 
to the separation factor, the cake thickness and the size analysis of 
the original slurry. 


16548 Automated flotation complex. Livshits, B.Ya.; Donkov, 

V.L; Sknar, V.P.; Voitenko, V.1.; Belichenko, A.G.; Nikitina, V.S.; 

ane V.I. Coke Chem., USSR (Engl. Transl.); No. 9, 58- 
1976). 

Translated from Koks Khim.; No. 9, 45-49(1976). 

An automated flotation complex incorporating high-output 
equipment has been developed and commissioned in the coal wa- 
shery at the Zaporozhe Coke and Chemical Works. The automatic 
functions include reagent dispensing and regulation of the density 
and input of coarse slurry added to the flotation concentrate before 
vacuum filtration. Commercial trials and investigations in the auto- 
mated flotation complex at Zaporozhe have shown that it is very 
effective and gives good performance. The flotation capacity has 
been greatly expanded and the quality of the flotation concentrate 
has improved. Its ash is 1.1% lower and that of the tailings 5 to 6% 
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higher, which means increased yield since more coal substance is 
recovered. The labor requirements are smaller and the productivity 
of the flotation section is 40 to 50% higher. The automated flotation 
complex is saving over a million rubles/year. This system can be 
recommended as standard for flotation sections in all coal washeries. 


COMBUSTION 


REFER ALSO TO CITATION(S) 16368, 16430, 16457, 16463, 
16574, 17423, 17424, 17426, 18466, 18636, 18637, 18649, 19345, 
19542, 19543, 19546, 19547 


16549 (AED-CONF—77-195-003) Chemical and | mineralogical 
aspects of the contamination of heating surfaces. Hein, K. (Rheinisch- 
Westfaelisches Elektrizitaetswerk A.G., Essen (Germany, F.R.). 
Abt. Kraftwerksbetrieb). 1977. 14p. (In German). (CONF-770695— 
2). Dep. NTIS (US Sales Only), PC A02/MF AO1. 

From International conference on fireside corrosion and con- 
tamination in thermal power stations; Essen, F.R. Germany (1 Jun 
1977). 

Two different kinds of brown coal of the Rhine region are 
tested with regard to their behavior during the firing process in large 
steam generators in an experimental firing system. Aim is the deter- 
mination of chemical and physical basic processes of sediment for- 
mation on the heating surfaces of the boilers caused by flue gases and 
the possibilities of influencing this by constructive measures. The 
essay discusses the results of the analysis of some components of fly 
ash samples which were taken with increasing distance from the 
burner, compares the relative concentrations of the brown coal 

llution in the fly ash and in the boiler wall sediments and gives 
illustrative examples of sediments used for microprobe tests. 


16550 (CONF-770921—4) Reducing the environmental impact 
on solid wastes from a fluidized-bed combustor. Johnson, I.; Vogel, 
G.J.; Montagna, J.; Shearer, J.; Snyder, R.; Swift, W.; Jonke, A.A. 
(Argonne National Lab., Ill. (USA)). 1977. Contract W-31-109- 
ENG-38. 22p. Dep. NTIS, PC A02/MF AO1. 

From 3. biennial wind energy conversion systems conference; 
Washington, DC, USA (19 Sep 1977). 

e use of three options for the reduction of the environmen- 
tal impact of the solid sorbents used to control SO2-emission in 
fluidized-bed coal combustion systems has been experimentally ex- 
amined. The three options are: (1) the use of chemical reactivity 
enhancement agents, such as NaCl, (2) the regeneration and reuse of 
the limestone and (3) the use of synthetic sorbents. The quantity of 
waste decreases in the order (1) to (3) while the cost increases in the 
order (1) to (3). Both the use of chemical enhancement agents and 
the regeneration of limestone (or dolomite) appear to be viable 
options at the present time. The high cost, low SO: capacity, and 
small decrease in environmental impact obtained with synthetic 
sorbents, at the present state of development eliminate this option 
from further consideration. 


16551 (CONF-770970—2) Characterization of suspended flue 
gas particle systems with on-line light scattering particle analyzers. 
Montagna, J.C.; Smith, G.W.; Teats, F.G.; Voge, G.J.; Jonke, A.A. 
(Argonne National Lab., Ill. (USA)). 1977. Contract W-31-109- 
ENG-38. 41p. Dep. NTIS, PC A03/MF AO1. 

From EPA/ERDA symposium on high temperature/pressure 
particulate control; Washington, DC, USA (20 Sep 1977). 

Two light-scattering particle size analyzers have been tested 
at ANL in the process development unit (PDU) fluidized-bed com- 
bustion system. The analyzers are (1) a single-particle analyzer 
developed by Spectron Development Laboratory and (2) a multipar- 
ticle analyzer developed by Leeds and Northrup. Particle size distri- 
butions and mass loadings determined at different flue gas duct 
locations with the Spectron and the Leeds and Northrup instruments 
have been compared with those obtained with (1) an Andersen 
cascade impactor, (2) a Coulter counter, and (3) positive filters. 
Thes. comparisons were used to evaluate the two instruments at 
their present state of development. 


16552 (FE—2267-2) Final report of the General Motors Corpo- 
ration powdered coal—oil mixtures (COM) program. Period covered: 
March 1975—July 1977. Brown, A. Jr. (ed.). (General Motors Corp., 
Warren, Mich. (USA)). Oct 1977. Contract EX-76-C-01-2267. 480p. 
Dep. NTIS, PC A21/MF AOl1. 

General Motors Corporation together with a consortium of 
26 other organizations has successfully completed a two-year effort 
to demonstrate the full-scale preparation and combustion of a coal- 
oil mixture in an industrial boiler. This report describes work carried 
out under U.S. ERDA Contract No. E949-18-2267 (now EX-76-C- 
01-2267), Electric Power Research Institute Contract No. RP527, 
and contracts with other consortial organizations. The main objec- 
tive was to demonstrate that a sufficiently stable coal-oil mixture, 
consisting of pulverized coal and No. 6 fuel oil, could be prepared 
and combusted efficiently under variable load conditions in a plant- 
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sized environment. The demonstration unit was an existing 120,000 
pph gas-fired boiler with intermittent oil-fired capability located at 
the Chevrolet Nodular Iron Casting Plant Fowsliiens in Saginaw, 
Michigan. After completing preliminary studies to establish (a) fuel 
oil-coal selection and coal pulverizing characteristics, (b) fuel blend- 
ing methods, (c) fuel characteristics and (d) combustion characteris- 
tics, an on-site slurry preparation plant was erected and relatively 
minor modifications were made to the boiler. Assessment of the two- 
phase period of demonstration for (a) mechanical reliability, (b) 
thermal performance, (c) stack emissions and (d) fouling and slag- 
ging of the boiler showed an overall technical success with some 
remaining problems. Long range transportability of the slurry was 
also demonstrated. The economic incentive for the coal-oil mixture 
concept, however, is only marginal at present local oil and coal 
costs. Other factors such as volume of usage, escalation of oil prices 
over coal, and the future availability of oil are factors whic 
change this. 


16553 (FE—2563-6) Coal-oil mixture combustion in an industrial 
steam generator at Lorillard, a division of Loews Theatres, Inc., 
Danville, Virginia. Monthly technical progress report, August 1, 
1977—September 30, 1977. (Acurex Corp., Mountain View, Calif. 
(USA). Aerotherm Div.). Oct 1977. Contract EF-77-C-01-2563. 47p. 
(FE—2563-7). Dep. NTIS, PC A03/MF AO1. 

Test results for coal-oil mixture — combustion tests 
performed by Acurex are reported herein. The preliminary design 
package was distributed to and reviewed by D E, Lorillard, and 
McKee. In response to the reviews, the design was altered and 
refined in the areas of coal handling, burner control panel arrange- 
ment, damper controls, pollution control equipment arrangement, 
electrical substation arrangement, and powerline routing. Equipment 
specification writing was initiated on approved pieces of equipment. 
Certain problems are noted with respect to the viscosity of coal-oil 
slurries and their dependence on the viscosity of the fuel oil and on 
the particle size and concentration of pulverized coal. 


16554 (FE—2564-8) Coal-oil slurry combustion demonstration, 
Phase I. Monthly report, October 1977. Dunn, R.M. (New England 
Power Service Co., Westborough, Mass. (USA)). Nov 1977. Con- 
tract EF-76-C-01-2564. 29p. Dep. NTIS, PC A03/MF A011. 

Engineering and design activities have centered around com- 
pletion of material procurement for installation of the air-atomized 
Forney Verloop burner system and associated fuel supply systems. 
Twelve existing burners will be removed from the eeller during a 
scheduled shutdown to permit the installation of the new burners 
along with three primary air fans, four fuel oil metering pumps, an 
ignition oil system and miscellaneous controls and instrumentation. 
Design and procurement is under way for the coal-oil slurry prep- 
aration facility with a target date for operation in September 1978 if 
material delivery dates are met. Design of the slurry blending facility 
was not finalized until mixing and stabilizing additives studies at 
three universities had progressed sufficiently to permit preparation 
of processing specifications. A public hearing was conducted on July 
20, 1977 by the Massachusetts Department of Environmental Quality 
Engineering (DEQE) on NEPSCo’s application for a variance to 
burn 2.2 percent sulfur slurry and to exceed opacity and particulate 
limits for short periods when the new burners are initially test fired 
on coal-oil slurry. Efforts are continuing to obtain EPA and DEQE 
approval for a variance. 


16555 Western coal use in industrial boilers. Maloney, K.L.; 
Langsjoen, P.L. (KVB, Inc., Tustin, CA). Trans. Soc. Min. Eng. 
AIME; 262: No. 4, 349-359(Dec 1977). 

Ten small and intermediate-sized (4.5 Mg/hr to 113 Mg/hr 
steam—10,000 to 250,000 Ib per hr) coal-fired boilers in the upper 
Midwest have each been tested on both a bituminous eastern coal 
and a subbituminous western coal. The purpose of this study was to 
determine the feasibility of substituting western subbituminous coal 
for eastern bituminous coal as a means of reducing the SO/sub x/ 
emissions from this class of boiler and to demonstrate the feasibility 
of greatly expanded western coal utilization as a means of reducing 
the use of oil and gas. The scope of this study was such that the 
representative boiler types were tested on both eastern and western 
coal for a period of time sufficient to completely characterize their 
individual emission and operational characteristics. 


16556 Rated fineness of pulverized fuel for milling installations 
of power units burning different brown coal varieties. Rastyapin, V.I. 
(Ural All-Union Heat Eng Inst, USSR). Teploenergetika (Moscow); 
No. 3, 31-35(Mar 1977). (In Russian). 

Problems of combustion of pulverized brown coal in boiler 
furnaces, presented by excessive amounts of large particles in the 
coal dust, are considered. They include incomplete burn-out and 
slagging, as well as heat losses. Recommended values of grain 
fineness for different types of brown coal from different Soviet 
deposits are presented in a table. The need to improve the separator 
design is pointed out and the possibilities for it are examined in 
depth. Likewise, possibilities of improvement of the reliability and 
wear resistance of hammer mills and fan mills are considered. 9 refs. 
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16557 Investigation of heat-engineering properties of grade CC 
coal types from the Kuznetsk basin. Novitskii, N.V.; Martynova, 
M.L,; Alekhnovich, A.N.; Serebryakova, A.G.; Popova, I.F.; Babii, 
V.I. (Ural All-Union Heat Eng Inst, USSR). Teploenergetika 
(Moscow); No. 2, 55-57(Feb 1977). 

At present, about 17% of electric power in the USSR is 
produced by power plants burning Kuznetsk coal, a considerable 
part of which consists of CC coal grades of different degrees of 
oxidation. The article gives heat-engineering characterization of 
grade CC coal types of the Kuznetsk basin, obtained from under- 
ground and open pit mines. Changes in the main qualitative indices 
of coal, dependeing on the extent of oxidation, are established. 
Increased content of CaO is characteristic of the ash of oxidized coal 
typesIn Russian. 


16558 Nature of the distribution of gallium in coals and the 
products of their combustion. Volodarskii, I.Kh.; Zharov, Yu.N.; 
Ratynskii, V.M. (Inst of Combust Miner, Acad of Sci of the USSR). 
Solid Fuel Chem. (USSR) (Engl. Transl.); 10: No. 6, 14-17(1976). 

This paper gives the results of an experimental investigation 
of the distribution of gallium in brown and hard coals and the 
products of their combustion. For some types of coals a linear 
correlation has been established between the amount of gallium in 
the coal and its ash content. A linear correlation has also been 
established experimentally between the amount of gallium in the sla 
and incompletely-burnt coal in the combustion of coals in whic 
gallium is concentrated in the organic matter. 7 refs. 


16559 Influence of the initial temperature on the combustion of 
an aqueous suspension of coal. Isaev, V.V.; Delyagin, G.N. (Inst of 
Combust Min, Acad of Sci of the USSR). Solid Fuel Chem. (USSR) 
(Engl. Transl.); 10: No. 6, 88-91(1976). 

The influence of the initial temperature on the length of the 
combustion zone of an aqueous suspension of coal in a current of air 
is considered. An analytical relationship has been established: under 
otherwise the same conditions the length of the zone of combustion 
of the suspension becomes smaller with a rise in the initial tempera- 
ture. The results of an analytical calculation are confirmed by the 
experimental facts. 1 ref. 


16560 Mathematical model for combustion of coal in fluid bed. 
Endrenyi, S.; Palancz, B. (Refrigerating Works, Budapest). pp 579- 
587 of In Future energy production systems. Heat and mass transfer 
proses. Vol. II. Denton, J.C.; Afgan, N.H. (eds.). Washington, 


; Hemisphere Publishing Corp. (1976). 

Equations describing simultaneous heat and mass transfer in a 
fluidized bed containing burning coal grains were developed. This 
model can be used for determination of the optimal air distribution 
under the bed. 


MARKETING AND ECONOMICS 
REFER ALSO TO CITATION(S) 16467, 16576, 18435, 18437, 19548 


16561 (BNL—22792) Regional science and energy policy: a 
methodology for the assessment of coal utilization in the northeast. 
Meier, P.M. (Brookhaven National Lab., Upton, N.Y. (USA)). 1977. 
Contract EY-76-C-02-0016. 40p. (CONF-7705102—1). Dep. NTIS, 
PC A04/MF AO1. 

From 7. northeast regional science meeting; Halifax, Canada 
(28 May 1977). 

A methodology for the assessment of increased coal utiliza- 
tion in the Northeast is presented, resting on an ensemble of energy- 
economic, siting and environmental quality models. The assessment 

rocess is focused on the three major categories of coal-related issues 
in the Northeastern United States: the air quality and health impacts 
of coal combustion with emphasis on the inter-regional transport of 
air pollutants; the issues associated with coal supply given the 
Northeast’s unfavorable geographic location and its declining rail- 
road system; and the regional economic development issues that 
follow from alternative national coal technology development path- 
ways. In recognition of the many gaps in knowledge that still exist, 
particularly in regard to pollutant emissions from advanced coal 
conversion technologies, and dose response functions for health 
impact assessment, priority is also given to the ability to identify 
uncertainties and areas where further R and D would most benefit 
the certainty of subsequent assessment predictions. 


16562 (EPRI-EA—497) Coal price formation. Final report. 
(Charles River Associates, Inc., Cambridge, Mass. (USA)). Dec 
1977. 212p. Dep. NTIS, PC A10/MF AOl1. 

The Energy Supply program of the Electric Power Research 
Institute (EPRI) is concerned with factors affecting prices and 
availability of energy, especially as they affect the planning of 
research and development in new electricity-related technologies. 
Understanding the future behavior of coal supply and prices is of 
particular interest to EPRI, and to electricity planners, because coal 
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and nuclear energy are expected to be the two principal energy 
sources for electricity generation for the remainder of this century. 
After two decades of stagnation from the end of World War II to 
the mid-1960s, the coal market has entered a phase of rapid growth 
in a complex, uncertain context of increased government regulation, 
changed labor supply and transportation conditions, increased atten- 
tion to western producing areas, and potential use of coal as a 
feedstock for synthetic fuels. Planners and decision makers in the 
electric utility industry, in other coal-related industries, and in gov- 
ernment must evaluate their short- and long-term strategies in a 
context of uncertainty, imperfect tools, and incomplete information 
for analysis and forecasting of fuel availability and prices. Many 
efforts are underway to increase understanding of energy markets in 
general and coal supply in particular. This study is part of this 
overall effort and is intended for use both by individuals wanting to 
make more-informed judgments about future trends in coal prices 
and by specialists developing improved data systems and highly 
sophisticated models of coal markets. 


16563 Case for UK coal in the long-term energy market. Parker, 
M.J. (Natl Coal Board, Cent Plann Unit). Colliery Guardian; 225: 
No. 8, 514-516(Aug 1977). 

Coal must be regarded as a major source of alternate energy. 
Worldwide it is estimated that even if only 1% of in situ coal 
resources were recovered, they would, nevertheless, represent twice 
as much potential energy as the ultimate resources of oil and natural 
gas combined. Against this background the author briefly presents 
his views on the U.K. energy perspective and the coal’s role in it, 
and then examines the markets for coal in general and U.K. coal in 
particular. Expansion plans for the U.K. coal industry are also 
considered. 


16564 4,000 tons per day face. Caunt, R.A.; Fennelly, S.D. (Natl 
Coal Board, Min Res and Dev Establ). Colliery Guardian; 225: No. 8, 
ee 

The U.K.'s National Coal Board is currently examining the 
possibilities of engineering coalfaces in the U.K. to produce 4,000 
tons per day. The authors discuss the reasons why they think a 
4,000-tons/day face should be established at the present time. The 
goal of achieving an output of 4,000 tons/day from advance or 
retreat faces would be followed by megaton (a million tons/yr) from 
an advancing face in U.K. mines. 


16565 Worldwide supply and the demand for coking coal up to 
1985. Rumberger, M. Stahl Eisen; 97: No. 15, 705-713(28 Jul 1977). 
(In German and Spanish). 

It is predicted that in 1985 the consumption of coking coal 
will have increased to about 880 million tons. This consumption will 
be limited to a few industrialized countries. The demand will be 
further concentrated in the iron and steel industry, including the 
foundry industry, and in the power supplying industry. For the 
supply of electric power, approximately 260 million tons of coking 
coal will be required, about 230 million of them by the United States 
of America. The iron and steel industry will slightly increase its 
share in the total consumption of coking coal and will use about 620 
million tons of coking coal in 1985 for a crude steel production of 
1.02 million tons. Known plans for extended exploitation of present 
capacities will provide only 160 million additional tons so that a 
deficit is foreseen. 


16566 Trends in the development of coking coal supply to the 
German iron and steel industry. Bonsmann, T. Stah/ Eisen; 97: No. 15, 
714-723(28 Jul 1977). (In German and Spanish). 

It is shown in this paper that the German bituminous coal is 
quantitatively a reliable source of supply for the German steel 
industry, but costs are higher than the price of imports from third 
countries (i.¢., countries outside the European Market). Detailed 
data are plotted. It is expected that the German iron and steel 
industry will invest in coal mines in the United States, Canada, 
Australia, and/or Columbia. 


16567 Place of coal in the energy market. Davies, D. Min. Eng. 
(London); 136: No. 194, 615-618(Jul 1977). 

Author argues that through its Plan for Coal the British coal 
industry is setting itself in good shape to meet the fuel needs in the 
latter years of this and into the next century when reserves of other 
fossil fuels will be greatly depleted. There are however short-term 
problems in the market which must not be allowed to deflect the 
industry from its longer-term objective, and the author discusses 
market by market the problems and short and longer term action 
required to be taken. 


16568 Visit to China's coal industry. Edwards, G.E. World Coal; 
3: No. 6, 31-34(Jun 1977). 

The information in this article was obtained during a visit of 
an Australian group to China. Mei Yu Kou, Yun Kang, Fushun 
West, and Lo Hu Teh underground mines, and Fushun West open 
cut mine, were visited. Details are given of the Lo Hu Teh and 
Fushun West preparation plants. Visits were also made to the Peking 
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Coal Mining Machinery Manufacturing Plant, the Mining Industry 
Safety Instruments Plant at Fushun, the Coal Mining Machinery 
Research Institute at Shanghai, and the Coal Mining Research 
Institute at Fushun. 


16569 Steinkohle 1975/76. (Bituminous coal 1975/76). Essen; 
Gesamtverband des Deutschen Steinkohlenbergbaus (1976). 95p. 
(NP—22104). 

The annual report 1975/76 attempts to take stock of the 
developments on the world energy market, its big sectoral markets, 
and on the energy market of the FRG, in particular the German 
bituminous coal market. Consequences are drawn from this balance 
for the future energy and social policies in mining. Multiple illustra- 
tions elucidate data, developments and prospects of the national and 
international energy economy. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 16375, 16469, 16493, 16494, 
16495, 16508, 16519, 16533, 20053 


16570 (CONF-770963—3) New generation of monitors for 
PAH’s from synthetic fuel production. Gammage, R.B.; Vo-Dinh, T.; 
Hawthorne, A.R.; Thorngate, J.H.; Parkinson, W.W. (Oak Ridge 
National Lab., Tenn. (USA)). 1977. Contract W-7405-ENG-26. 40p. 
Dep. NTIS, PC A03/MF AOl1. 

From 2. international symposium on polynuclear aromatic 
hydrocarbons; Columbus, OH, USA (27 Sep 1977). 

A gap exists between the crude techniques available for 
measuring polynuclear aromatic (PNA) compounds in the work- 
place, and the sophisticated analytical tools used in the laboratory 
for a much more complete characterization of pollutants from syn- 
fuel operations such as coal, tar sand, and oil shale processing. Real- 
time or near-real instruments suitable for use by industrial hygienists 
are urgently needed to measure fugitive emissions. Several new 
instruments and instrumental techniques are described that could 
satisfy some of these needs. They include second derivative UV- 
absorption, synchronous luminescence, room-temperature phospho- 
rescence, photoacoustic spectrometers, a portable mass spectrom- 
eter, differential sublimation, and thermoluminescence. Already, 
studies to evaluate the practicality of these approaches have indicat- 
ed a suitability for monitoring naphthalene and its alkyl derivatives 
at parts-per-billion (ppB) concentrations either in the vapor or the 
solution phase, trace amounts of phenolic compounds, and thiocyan- 
ate in by-product water, and suitability for the rapid analysis of 
samples filtered or spotted on paper adsorbents. 


16571 Chamber's new colliery rescue drill successfully tested. S. 
Afr. Min. Eng. J.; 88: No. 4131, 57, 59(Aug 1977). 

A new ‘superdrill’ and its support equipment ordered by the 
Chamber at a cost of R2,7m was successfully tested at Springfield 
Colliery when the drill penetrated hard dolerite at a rate of 3,7m an 
hour, the hole narrowing from 762 mm at the top to 636mm at the 
bottom. The drill can reach practically any point in any of the more 
than 40 coal mines which contributed to its cost, as it is designed to 
penetrate 250m--and none of these mines extends deeper than 274m. 


16572 Steps to minimise self-heating, incipient fires in coal mines. 
Barnes, V.C.; Badenhorst, G.P.; Joubert, F.E. (Fire Res Inst). S. A/r. 
Min. Eng. J.; 88: No. 4129, 71, 73, 75, 77, 79, 81(Jun 1977). 

The article discusses precautionary measures to reduce the 
probability of incipient heatings in coal mines, their early detection 
and safety procedures in dealing with colliery fires. 


16573 Methane drainage at Indumeni. Bartnard, M.C.C. (Anglo 
Am Corp, Johannesburg, S Afr). S. Afr. Min. Eng. J.; 88: No. 4129, 
85, 87(Jun 1977). 

The article describes the use of methane drainage techniques 
to control methane emission, and the planning and implementation of 
measures to improve the general ventilation at Indumeni Coal Mines. 


16574 Reactivity properties of the petrographic constituents of 
coal and features of their burning in dust suspension. Khmelnitskii, 
P.E. Arch. Termodyn. Spalania; 7: No. 2, 227-242(1976). 

A study has been made of the reactivity characteristics of 
cokes from petrographic constituents of typical coals of the meta- 
morphic series at both low (300 to 400°C) and high (800 to 1600°C) 
temperatures. In the high-temperature region where the tests were 
carried out by burning coal dust because of diffusion, the role of the 
internal surfaces of the micro and transient pores was equalized and 
the burning took place at the external surface and inside the large 
pores. 


PETROLEUM 


REGULATIONS 


16575 (SR—108) Report on anthracite open pit mining: a feasi- 
bility study. Part VI. Legal requirements for anthracite surface 
mining. Report Exhibit No. 6. Knight, C.G.; Schwemle, M.L. (Penn- 
sylvania State Univ., University Park (USA). Coal Research Sec- 
tion). 21 May 1976. vp. State Univ., University Park. 

Federal and state legislation and regulations for surface 
mining in Pennsylvania are reviewed. (LTN) 


16576 Role of coal and UK energy prospects. Ezra, D. (Natl 
Coal Board, Engl). Colliery Guardian; 225: No. 9, 613-614, 616, 621- 
622(Sep 1977). 

The author examines the U.K. energy position between now 
and the year 2000, and then discusses the role of the British coal 
industry in meeting the country’s energy requirements. U.K. plans 
for coal are reviewed, and progress in U.K. mining and coal research 
work is described. The new capacity objective of Plan For Coal is 
42 million tons in ten years. The plan 2000 envisages a program of 60 
million tons of new capacity in 15 years from 1985-2000. 


16577 Review of laws significantly affecting coal mining in the 
United States. Morgan, J.D. Jr. (US Bur of Mines, Washington, DC). 
Colliery Guardian; 225: No. 9, 638-641(Sep 1977). 

The author presents an historical review of U.S. coal mining 
legislation from the inception of the U.S. Bureau of Mines in 1910 to 
the Clean Air Act of 1970. Early legislation had the primary 
objective of increasing production and use of minerals and fuels, 
while in more recent years health and safety and environmental 
considerations have become increasingly important. The coal’role in 
the latest U.S. energy program is outlined. 


16578 Community coal, 1976: long-term coal policy requires re- 
newed justification. Ezra, D. (Natl Coal Board, London, Engl). 
Glueckauf; 113: No. 15, 771-777(4 Aug 1977). (In German). 

Economic, energy, and coal marketing situation of the Euro- 
pean Community is reviewed. Price development and production 
statistics of the member countries are analyzed. Investments and 
research are evaluated. 


16579 Activity of the inspection services of the Administration 
des Mines in 1975. Medaets, J. Ann. Mines aS: 85-101(Jan 1977). 

The report of the Administration des Mines is presented in 
the form and manner laid down by Belgian Acts of Parliament. 


PETROLEUM 


REFER ALSO TO CITATION(S) 18354, 18442, 18451, 18452, 18453 


16580 Preprints. General papers from (American Chemical Soci- 
ety) Philadelphia meeting, April 6—11, 1975. Ball, J.S. (ed.). Wash- 
ington, DC; American Chemical Society (1975). 138p. (CONF- 
750806—P3; CONF-750410—P3). 

From 170. American Chemical Society national meeting; 
Chicago, IL, USA (24 Aug 1975). 

Fourteen papers are included from the Chicago meeting 
(Aug. 24-29, 1975) and from the Philadelphia meeting (April 6-11, 
1975). Topics covered include oils, oil spills, exhaust emissions, 
pyrolysis, carbons, hydrocracking, etc. Separate abstracts were pre- 
pared for two papers; four of the others have been abstracted 
previously in ERA. (DLC) 


RESERVES 
REFER ALSO TO CITATION(S) 18418, 18441 


16581 Changes in the structural state of sandstone under the 
effect of complex compression. Bykov, I.Yu. (Ukhtinsk Ind Inst, 
USSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 3, 11-13(1977). (In 
Russian). - 
Relations of dependence between deformational changes of 
the structural and porous space of rocks and external pressure, under 
the conditions of complex-stress compression, are established. An 
example of oil well wall collapse due to changes in stresses at many 
oil fields of Timan-Pechora oil bearing province (Komi ASSR) is 
given. 


16582 Patterns of diagenesis in some Australian sedimentary 
basins. Shibaoka, M.; Bennett, A.J.R. (CSIRO, North Ryde, Aust). 
APEA J.; 17: 58-63(1977). 

Three characteristic types of Australian sedimentary basins 
can be recognized on the basis of depth-reflectance curves. These 
may be designated as the Cooper, Sydney, and Gippsland Basin 
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types. If the geological history and especially the stratigraphy of a 
basin is well known, it is possible to estimate the maturity which coal 
or kerogen would have attained at any past or present time. By 
making actual measurements of vitrinite and kerogen reflectance, the 
model of maturation can be tested. In this way it has been possible, 
for a number of basins, to estimate the geological period in which 
liquid hydrocarbons were generated and the rate at which the 
maturation process proceeded. 16 refs. 


16583 Special role of stable isotopes in assessing hydrocarbon 
occurrences. Smith, J.W.; Gould, K.W.; Rigby, D. (CSIRO, North 
Ryde, Aust). APEA J.; 17: 73-77(1977). 

The measurement of stable, light-element, isotope ratios con- 
tinues to provide otherwise unobtainable information with regard to 
fossil fuels. By application of this method to associated carbonates, 
the nature and extent of the microbiological oxidation of crude oils is 
readily demonstrated, as are those sequential environmental changes 
occurring during coal maturation. Direct measurements of D and 
13C contents of crude oils, coals and coal extracts reveal genetic 
relationships between these. 23 refs. 


16584 Present and future hydrocarbon resources of the Earth's 
crust. Nesterov, I.1.; Salmanov, F.K. (Academy of Sciences, 
Moscow). pp 185-192 of In Future supply of nature-made petroleum 
and . Meyer, R.F. (ed.). Elmsford, NY; Pergamon Press Inc. 
(1977). 

From 1. UNITAR conference on energy and the future; 
Laxenburg, Austria (5 Jul 1976). 

See CONF-760763—. 

The article shows the variety of natural compounds in the 
Earth’s crust that contain carbon or hydrogen. The urgency of 
research aimed at the increased extraction and utilization of these 
elements or their compounds for energy, refined hydrocarbon prod- 
ucts, or petrochemicals is emphasized. Tables showing the initial 
geological and recoverable carbon and hydrogen reserves in differ- 
ent natural compounds of the Earth’s crust are included. Also 
tabulated are estimates of potential hydrocarbon products and their 
prospects as of the year 2000. (MCW) 


16585 Nature-made petroleum and gas in place: methods of mea- 
surement and reliability of measurements. Koepf, E.H. pp 193-216 of 
In Future supply of nature-made petroleum and gas. Meyer, R.F. 
(ed.). Elmsford, NY; Pergamon Press Inc. (1977). 

From 1. UNITAR conference on energy and the future; 
Laxenburg, Austria (5 Jul 1976). 

See CONF-760763—. 

The major sources of nature-made petroleum and natural gas 
are the conventional deposits in oil and gas fields. Other sources 
with modest production or that are potentially exploitable include oil 
in tar sands and oil shale and gas in oil shale, organic shales, or 
occluded in coal seams. The in-place hydrocarbons from the princi- 
pal sources can be evaluated with acceptable accuracy early in the 
life of a new reservoir or source. The evaluation is reduced to the 
determination of porosity of the formation, the in-place water (or 
hydrocarbon) saturation, and a factor or factors relating reservoir 
volume of the hydrocarbon content to the unit volume as measured 
at the surface. The relationship to determine the resources in-place is 
shown, governed by the volume of pore space in the reservoir and 
the amount of this pore space occupied by oil or gas and connate 
water. 24 references. (MCW) 


16586 World oil and gas reserves from analysis of giant fields and 
petroleum basins (provinces). Kiemme, H.D. (Weeks Natural Re- 
sources, Westport, CT). pp 217-260 of In Future supply of nature- 
made petroleum and gas. Meyer, R.F. (ed.). Elmsford, NY; Perga- 
mon Press Inc. (1977). 

From 1. UNITAR conference on energy and the future; 
Laxenburg, Austria (5 Jul 1976). 

See CONF-760763—. 

Worldwide, the importance of giant oil and gas fields, those 
fields with over 500 x 10° barrels of oil (68 x 10° metric tons) or gas 
equivalent (3.5 x 10? ft? or 100 x 10° m*) can be expressed in many 
ways. One way is that they represent less than 1% of the world’s 
fields but 75% of the reserves; another way is that they account for 
65 to 70% of the present production; or in another respect, their 
discovery is often economically essential before it is possible to 
consider development of new basins in remote areas and in many 
offshore areas. Approximately 334 giant fields located in 66 basins 
comprise the principal source of petroleum energy in the world 
today. A history of the discovery of the giant fields is reviewed. The 
classification used to discuss the data on the basins involves two 
general groups--the cratonic and the intermedite crustal basins. Oce- 
anic crustal basins exist, but appear to be beyond the depths of 
effective production. (MCW) 


16587 Distribution of potential hydrocarbon resources in the 
USSR and its bearing on prospect evaluation. Maximov, S.P.; Dicken- 
stein, G.E.; Lavrushko, I.P. pp 363-379 of In Future supply of 
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nature-made petroleum and gas. Meyer, R.F. (ed.). Elmsford, NY; 
Pergamon Press Inc. (1977). 

From 1. UNITAR conference on energy and the future; 
Laxenburg, Austria (5 Jul 1976). 

See CONF-760763—. 

Distribution of potential petroleum resources is controlled by 
a set of geological and geochemical factors. It appears evident that 
the problem of unveiling these regularities is the currently central 
problem. To reveal the laws governing the occurrence of hydrocar- 
bon accumulations, a series of investigations is being undertaken. 
They include analysis of the discovered oil and gas fields and their 
distribution by types and stratigraphic position, and study of produc- 
tive units and caprocks. Great importance is attached to detailed 
study of tectonics and geological evolution of large regions. With 
this in view, the structure of various tectonic elements, their fractur- 
ing, local uplift, and time of formation are analyzed. 


16588 Estimates of undiscovered petroleum resources: a perspec- 
tive. Sheldon, R.P. (Geological Survey, Reston, VA). pp 997-1023 of 
In Future supply of nature-made petroleum and gas. Meyer, R.F. 
(ed.). Elmsford, NY; Pergamon Press Inc. (1977). 

From 1. UNITAR conference on energy and the future; 
Laxenburg, Austria (5 Jul 1976). 

See CONF-760763—. 

The reliability of different approaches or methods to estimate 
undiscovered petroleum resources is examined. One method yields 
estimates of the amount of petroleum resources that there is to look 
for. Another yields estimates of the amount to look for, but reduces 
the estimate by the amount that would be left in the ground if it were 
produced by using only the recovery technology available today. 
These do not consider economic availability. The last method esti- 
mates economic availability in a limited way by analyzing the past 
results of the Nation's petroleum supply system with all its econom- 
ic, technologic, and political complexity and, using historic trends of 
discovery and production, by projecting into the future. It is indicat- 
ed these methods may be reinforcing, rather than incompatible. The 
difference between estimates includes both the substantial differences 
of reliability and the insubstantial difference of terminology. (MCW) 


16589 Petroleum resources. Miller, B.M. pp 36p, Chapter XIX 
of In Proceedings of National Energy Forum. Volume II. Jackson, 
J.L. (ed.). Akron, OH; University of Akron (1976). 

From National energy forum; Akron, OH, USA (26 Jul 1976). 

See CONF-760761—P2. 

Data and information concerning the petroleum resources of 
the U.S. are presented. Information is included on tectonics, geolog- 
ic structures, oil and gas fields, ages of reservoirs, oil yields, gas 
production, undiscovered recoverable resources, and oil imports. 
JRD) 


GEOLOGY AND EXPLORATION 
REFER ALSO TO CITATION(S) 16582, 16745 


16590 (AED-Conf—76-605-001) Search for petroleum and natu- 
ral gas in the North Sea. Problems and expectations. Luebben, H.; 
Schulze, H. (Gewerkschaften Brigitta und Elwerath 
Betriebsfuehrungsgesellschaft m.b.H., Hannover (Germany, F.R.)). 
1976. 27p. (In German). (CONF-760161—1). Dep. NTIS (US Sales 
Only), PC A03/MF AOl1. 

From Meeting on improvements of accuracy and speed in x- 
ray measurements; Kumatori, Osaka, Japan (19 Jan 1976). 

Ten years of successful exploration activities in the North Sea 
are the reason for describing the various components in the search 
for petroleum and natural gas and the production and transport 
equipment. A survey of the European offshore areas is followed by a 
description of the geologic conditions. Reserves of 2.8 billion tons 
petroleum and 2,400 billion cbm natural gas were opened up by 
1,000 exploration drillings, and future production prospects are dealt 
with. Aspects of exploration drilling techniques and production 
techniques are portrayed, whereby the various types of drilling 
plants and production platforms as well as transport equipment are 
briefly explained. The paper concludes with questions of economy in 
connection with North Sea energy. 


16591 (BERC/RI—77/10) Study to determine the feasibility of 
obtaining true samples of oil and gas reservoirs. Final report. Ward, 
C.E.; Sinclair, A.R. (Department of Energy, Bartlesville, Okla. 
(USA). Bartlesville Energy Research Center). Oct 1977. Contract 
EY-76-C-02-0035. 364p. Dep. NTIS, PC A16/MF AO1. 

The study concludes that a feasible solution is possible which 
would provide up to about 90 percent information accuracy under 
many operating conditions, well within the economic range for most 
oil and gas operations. The study also concludes that there is 
potential feasibility for the development of systems to approach 100 
percent information accuracy under many operating situations. 
However, the cost of such a system is far beyond those considered 
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practical within the economics of the competitive oil and gas indus- 
try. The justification of such a system has been likened to that of a 
“moon shot” approach and would take several years of development 
before true feasibility and probability of success could be assessed. 


16592 (COO/4166—1) Proceedings of the massive hydraulic 
fracturing symposium. Crichlow, H.B. (ed.). (Oklahoma Univ., 
Norman (USA). Dept. of Petroleum and Geological Engineering). 
1977. Contract EF-77-C-02-4166. 382p. (CONF-770226—). Dep. 
NTIS, PC A17/MF AO1. 

From Massive hydraulic fracturing symposium; Norman, OK, 
USA (28 Feb 1977). 

Twelve papers were presented at the symposium. A separate 
abstract was prepared for each paper. (JRD) 


16593 Exploration and production aspects in the development of 
the North Sea's Thistle oil field. Badley, M.; Koepchen, H.M. (DE- 
MINEX Dtsch Erdoelversorgungsges, Essen, Ger). Erdoel-Erdgas 
Z.; 93: No. 7, 224-230(Jul 1977). (In German). 

Prospecting and production activity on the Thistle oil field in 
the U.K. sector of the North Sea is outlined. Sandstones in the 
Middle Jurassic with an approximate oil-in-place of 1 billion bbls 
represent the reservoirs of the field. A 185 m high steel jacket 
structure will carry the production equipment which is designed to 
produce more than 200,000 b/d of oil. Two drilling rigs will drill 43 
production/injection wells necessary to achieve the planned produc- 
tion profile. The recovered crude oil will initially be loaded by 
means of an offshore buoy and from 1978/1979 on will be pumped 
via the Brent Pipeline System to the Sullom Voe Terminal on the 
Shetland Islands. Production start-up is planned for the fourth quar- 
ter of 1977. 


16594 Heat- and pressure-resistant dry probe for a nuclear mag- 
netic logging drilling tool. Bukin, I.1.; Garipova, G.A.; Khalilov, 
R.R.; Chukhvichev, V.D.; Shcheveleva, Zh.M. (All-Union Sci Res 
Ind Inst of Pet and Geophys, USSR). Neft. Khoz.; No. 7, 36-38(Jul 
1977). (In Russian). 

The use of a dry probe with an induction coil covered with 
an epoxy resin base compound is recommended for nuclear magnetic 
logging operations. The results of tests of a compound consisting of 
ED-16 epoxy resin and a methyl-tetrahydrophthalic anhydride har- 
dener are presented, showing that this compound absorbs practically 
no water even at a pressure of 1000 kgf/cm” and a temperature of 
120°C. 5 refs. 


16595 Method of evaluation of saturation of low-resistivity sandy 
and clayey reservoirs. Bedcher, S.A. (Groznyi Pet Inst im. M.D. 
Millionshchikov, USSR). Jzv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 
3, 3-6(1977). (In Russian). 

The method considered is based on comparing the full and 
residual water saturations, determined by means of production and 
geophysical data, using approximating polynomials. The efficacy of 
the method is confirmed by results of a study of productive horizons 
of Lower Cretaceous deposits of Eastern Precaucasus. 


16596 Interpretation of records of gamma-ray logging in sandy- 
aleurito-clayey rocks. Tereni’ev, V.Yu.; Afanas’ev, V.S.; Sokolov, 
M.S.; Itenberg, S.S.; Shnurman, G.A. (Groznyi Pet Inst im. M.D. 
Millionshvhikov, USSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 
3, 7-10(1977). (In Russian). 

It is shown that natural radioactivity of sandy-aleurito-clayey 
rocks is determined by their particular mix of components and 
specific gamma-activity of the sandy, aleuritic and clayey fractions. 
Principal regularities of the stochastic relation between radioactivity 
and clayiness for such rocks are established. Determination of the 
mix of components in such a case is possible by combined quantita- 
tive interpretation of gamma-ray logs with other geophysical meth- 
ods. 


16597 Computer-aided closed-loop correlation of borehole sec- 
tions. Golenkin, Yu.P. (Moscow Inst of Petrochem and Gas Ind im. 
I.M. Gubkin, USSR). Jzv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 4, 13- 
16(1977). (In Russian). 

Based on the known principles of borehole section correlation 
by a computer method, developed by Sh.A. Guberman et al., a 
method of computer-aided closed-loop ccorrelation is proposed. 


16598 Calculation of the field of a horizontal magnetic dipole in a 
borehole surrounded by an anisotropic medium. Sherman, G.Kh.; 
Burshtynovich, Ya.G. (Saratov State Univ im. N.G. Chernyshshevs- 
kii, USSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 4, 18-22(1977). 
(In Russian). 

A method and results of a numerical calculation of the field of 
a horizontal magnetic dipole around the axis of a borehole situated in 
an anisotropic medium are presented. Graphs are plotted to correct 
errors due to the effect of the borehole in the case of a two-layered 
medium. 


16599 Vibroacoustic determination of properties of drilled rocks. 
Ogorodnikov, P.I.; Snarskii, A.N.; Vronskii, I.Yu.; Yankevich, A.N.; 


PETROLEUM 1725 


Yaremiichuk, R.S.; Orlov, A.A. (Ivan-Frankovskii Inst of Pet and 
Gas, USSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 4, 23- 
26(1977). (In Russian). 

A possibility of application of vibroacoustic diagnostic meth- 
ods to determine the properties of rocks being drilled are considered. 
It is shown that the vibrodiagnostic method, which consists in 
comparing signals obtained during drilling with a reference signal 
characterizing the solid rock itself in the given area of drilling, is 
more general. However, for its realization, determination of the 
transfer function of a real pipe string is necessary. Another method, 
relying on comparison of the values of vibration parameters with 
their previous values, may be recommended for correcting the 
drilling operating conditions in the course of drilling. A measure- 
ment system developed for the purpose of vibration logging is 
sufficiently simple and convenient. 


16600 Petroleum geology of Western New South Wales. Evans, 
P.R. (Univ of NSW, Kensington, Aust). APEA J.; 17: 42-49(1977). 

The only area of Western New South Wales considered to 
have petroleum potential is the intracratonic, fault-bounded Darling 
Basin, which evolved during Late Silurian to Early Carboniferous 
time and which contains up to 7000 m of sediments. The only play of 
the Basin thought to have a chance for significant petroleum genera- 
tion and entrapment lies in the Lower and (.) Middle Devonian, 
where marginal marine deposits flank highs created by strike slip 
movements. This play is regarded as one of high risk for modest 
returns, but its continued exploration seems warranted in view of 
proximity to markets and to the Moomba-Sydney pipeline. 30 refs. 


16601 Seismic survey in the Cooper Basin in Queensland. King, 
D.; Falvey, M. (Univ of Sydney, Aust). APEA J.; 17: 78-84(1977). 

Various aspects of the Clifton seismic survey in the Queens- 
land section of the Cooper Basin are described. The survey exploited 
multifold CDP profiling using an array of shallow explosive sources 
in combination with high fidelity digital recording and processing, to 
provide effective penetration in an area to the west of Alliance Oil 
Development N.L. Thunda 1 well. The Clifton reflection data have 
revealed an unconformity to the immediate west of the Thunda 
structural high. The broad scale structure inferred from the Clifton 
and earlier seismic data, in conjunction with available gravity data, 
shows a complex regional pattern of faulting, previously only poorly 
recognized. 18 refs. 


16602 Application of semi-automated and interactive magnetic 
interpretation techniques in petroleum exploration. Whiteley, R.J.; 
Long, B.E.; Pratt, D.A. (Univ of NSW, Kensington, Aust). APEA J.; 
17: 85-93(1977). 

The magnetic method is used at many stages of a modern 
petroleum exploration program. There are several practical methods 
for semi-automated quantitative magnetic interpretation in sedimen- 
tary basins. Initial interpretation can be achieved by automatic 
calculation of characteristic anomaly parameters continuously along 
original or processed magnetic data profiles. Detailed interpretation 
of more subtle magnetic features can then follow by theoretical 
anomaly comparison with field anomalies using interactive portfolio 
modelling or by direct computation. Examples of the use of these 
semi-automated techniques in the interpretation of basement and 
intra-sedimentary magnetic anomalies show that combined magnetic 
and seismic interpretations can provide considerable insight into the 
structural processes which have operated in a sedimentary basin. 8 
refs. 


16603 Hydrocarbon potential of the North Wanganui Basin, New 
Zealand, Mcquillan, H. (NZ Geol Surv). APEA J.; 17: 94-104(1977). 

The North Wanganui sedimentary Basin reflects an Oligocene 
through Miocene history of clastic and some carbonate sedimenta- 
tion controlled by faulting associated with a regional wrench fault 
regime. Though hydrocarbon indications are few, the conditions for 
hydrocarbon generation and entrapment are present and production 
in the adjacent Taranaki Basin is encouraging. The delineation of 
potential areas of accumulation requires further exploration, chiefly 
in the form of geophysical investigation. 28 refs. 


16604 Introduction: the future supply of nature-made petroleum 
and gas. Barnea, J. (UNITAR, New York). pp 23-40 of In Future 
supply of nature-made petroleum and gas. Meyer, R.F. (ed.). Elms- 
ford, NY; Pergamon Press Inc. (1977). 

From 1. UNITAR conference on energy’ and the future; 
Laxenburg, Austria (5 Jul 1976). 

See CONF-760763—. 

This paper deals with the resource base for nature-made 
petroleum from the viewpoint of supply, although long-term consid- 
erations will also have to take demand into account. The demand for 
nature-made petroleum is a separate, complex issue because demand 
is affected by price, by the development of alternative sources of 
energy, and by changes in end-use technology. Today, petroleum (in 
end-use technology) has no competition in air travel and shipping 
and only limited competition for car travel, railway transportation, 
and petrochemicals. Changes in energy end-use take place only 
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slowly. In addition, only nature-produced petroleum is discussed and 
therefore three important categories of additional sources of supply 
are omitted. These sources, which might become significant in the 
future, are petroleum and methane produced from coal and lignite, 
wood and other renewable sources of cellulose, and urban and 
agricultural waste material. 


16605 Occurrence of petroleum. Haun, J.D. (Colorado School of 
Mines, Golden). pp 41-56 of In Future supply of nature-made 
petroleum and gas. Meyer, R.F. (ed.). Elmsford, NY; Pergamon 
Press Inc. (1977). 

From 1. UNITAR conference on energy and the future; 
Laxenburg, Austria (5 Jul 1976). 

See CONF-760763—. 

The occurrence of petroleum (oil and gas) is the result of 
chemical, physical, and geological factors that control origin, migra- 
tion, and entrapment. To understand the location and volume of 
undiscovered accumulations, a knowledge of these factors is neces- 
sary. This paper reviews the principles of petroleum geology and 
indicate how these principles affect exploration and estimation of 
undiscovered resources. 


16606 Petroleum exploration challenge with respect to the devel- 
oping nations. Grossling, B.F. (Geological Survey, Reston, VA). pp 
57-69 of In Future supply of nature-made petroleum and gas. Meyer, 
R.F. (ed.). Elmsford, NY; Pergamon Press Inc. (1977). 

From 1. UNITAR conference on energy and the future; 
Laxenburg, Austria (5 Jul 1976). 

See CONF-760763—. 

It is shown that there is a substantial petroleum drilling gap in 
the developing countries. The non-OPEC developing countries pos- 
sess about 50% of the world petroleum prospective area. Opportuni- 
ties for discoveries in Latin America, Africa, and Madagascar, and 
South and Southeast Asia exist. Economic and political conditions in 
the past that brought about the present gap are readily known. The 
author explains his method for estimating global petroleum explora- 
tion potential. (MCW) 


16607 Total energy resource evaluation as part of future oil and 
gas exploration. Lohse, A. (Gulf Universities Research Consortium, 
Bellaire, TX). pp 71-79 of In Future supply of nature-made petro- 
leum and gas. Meyer, R.F. (ed.). Elmsford, NY; Pergamon Press Inc. 
(1977). 

From 1. UNITAR conference on energy and the future; 
Laxenburg, Austria (5 Jul 1976). 

See CONF-760763—. 

Technology exists to examine the Earth’s crust in search and 
evaluation of all known forms of energy resources. Present usage of 
satellites, specifically data from LANDSAT, to identify energy 
resources is discussed. Airborne radar provides another form of 
imagery. Geological and geophysical field work, including core 
drilling, are most effectively used to confirm and evaluate specific 
targets leading to locating resources. The author concludes that 
future energy supplies are not dependent on technology but on 
whether governmental policies that impact the marketplace as eco- 
nomic and regulatory incentives or disincentives. (MCW) 


16608 Implications for future petroleum exploration. Childs, 
O.E. (Texas Tech. Univ., Lubbock). pp 81-99 of In Future supply of 
nature-made petroleum and gas. Meyer, R.F. (ed.). Elmsford, NY; 
Pergamon Press Inc. (1977). 

From 1. UNITAR conference on energy and the future; 
Laxenburg, Austria (5 Jul 1976). 

See CONF-760763—. 

In the past, costs for oil and gas exploration and production 
were moderate. Now the future is laden with new threats. Wells can 
no longer be shallow and often must be in hostile environments. 
Along with the technical difficulties, legal aspects are becoming 
complex. Geophysical and geochemical exploration techniques are 
briefly reviewed. In his discussion on economics and government 
involvement, the author concludes that financial incentives for 
— exploration are strongly affected by government involvement. 
(MCW) 


16609 Potential and time frame for the development of petroleum 
in the deep ocean. Emery, K.O. (Woods Hole Oceanographic Inst., 
MA). pp 101-111 of In Future supply of nature-made petroleum and 
gas. Meyer, R.F. (ed.). Elmsford, NY; Pergamon Press Inc. (1977). 

From 1. UNITAR conference on energy and the future; 
Laxenburg, Austria (5 Jul 1976). 

See CONF-760763—. 

Petroleum has been produced in quantity for several decades 
from the continental shelves of the world, but much of the shelf area 
remains to be explored and drilled. Additional supplies of oil and gas 
probably occur in deeper waters beyond the shelf--in small marginal 
basins, continental rises, abyssal plains, and deep-water salt diapirs. 
Essentially no drill-hole data for these regions is available, and so 
estimates of oil and gas resources from the deep-ocean floor are 
meaningless. As the sediment volume of the deep ocean is enormous, 
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perhaps half the total volume of all the world’s sediments, it is 
imperative that deep-ocean drilling soon be organized for a first- 
order evaluation of their potential oil and gas to augment future 
supplies of energy and industrial feed stocks. 


16610 Study of petroleum zones: a contribution to the appraisal 
of hydrocarbon resources. Gess, G.; Bois, C. (Institut Francais du 
Petrole, Reuil Malmaison, France). pp 155-178 of In Future supply 
of nature-made petroleum and gas. Meyer, R.F. (ed.). Elmsford, NY; 
Pergamon Press Inc. (1977). 

From 1. UNITAR conference on energy and the future; 
Laxenburg, Austria (5 Jul 1976). 

See CONF-760763—. 

The aim of this study is to help geologists to appraise the 
potential of an area more or less unexplored using the geological 
parameters that are known in the early state of exploration. The 
concept of petroleum zone, the parameters involved in the study, the 
similarity and the correlations, and an actual example of area apprais- 
al are discussed. 


16611 Petroleum potential of sedimentary basins in the develop- 
ing countries. Visotskii, V.I.; Kalinin, N.A.; Kalinko, M.K.; Kuznet- 
sov, Yu.A.; Modelevskii, M.S.; Seiful-Mulyukov, R.B. (Ministry of 
Geology, Moscow). pp 305-315 of In Future supply of nature-made 
petroleum and gas. Meyer, R.F. (ed.). Elmsford, NY; Pergamon 
Press Inc. (1977). 

From 1. UNITAR conference on energy and the future; 
Laxenburg, Austria (5 Jul 1976). 

See CONF-760763—. 

An estimate of the total petroleum resources of large sedimen- 
tary basins and the future prospects for oil and gas production are 
discussed for developing countries in Latin America, Africa, Middle 
East, and South and Southeast Asia. The total volume of these 
resources is estimated to be 362 x 10° tons of oil and NGL and 246 x 
10? m° of gas, of which 45%, 30%, and 25% are connected with 
land, shelf, and continental slope, respectively. (MCW) 


16612 Role of continental glaciation and hydrate formation on 
petroleum occurrence. Trofimuk, A.A.; Cherskii, N.V.; Tsaryov, 
V.P. pp 919-926 of In Future supply of nature-made petroleum and 
gas. Meyer, R.F. (ed.). Elmsford, NY; Pergamon Press Inc. (1977). 

From 1. UNITAR conference on energy and the future; 
Laxenburg, Austria (5 Jul 1976). 

See CONF-760763—. 

Starting with Precambrian time, periodic global cooling was 
accompanied by continental glaciation and rock freezing to depths of 
two or more km. In its turn glacial movement resulted in displace- 
ment of fluids in the underlying sedimentary rocks. At the same time 
hydrate formation zones developed where natural gas interacting 
with water formed clathrate compounds--gas hydrates in continental 
sediments and the world’s oceans. Current observations dealing with 
the hydrate formation zones are reviewed. Principles for evaluating 
the resources of oil and gas in higher-latitude regions, beyond the 
HFZ, are enumerated. (MCW) 


16613 Features of oil—gas formations in northwest Europe. 
Glushko, V.V.; Dikenshtein, G.Kh.; Kalinko, M.K.; Maksimov, S.P.; 
Takaev, Yu.G.; Fedorov, D.L. (All-Union Scientific-Research Geo- 
logical Surveying Inst. for Petroleum, Moscow). Izv. Akad. Nauk 
SSSR, Ser. Geol.; No. 12, 127-134(Dec 1976). (In Russian). 
Northwest Europe with a wide stratigraphic range of oil-gas- 
bearing strata is of great interest from the point of view of hydrocar- 
bon genesis. On the basis of analyzing a large amount of factual data, 
especially that obtained in recent years from the North Sea and the 
basement part of the territory, the authors show that deposits of oil 
and gas in the Cambrian, Permian, Jurassic and Paleogenic complex- 
es are related genetically with single-age sediments, that is explained 
by geological and geochemical factors. Gas deposits which are 
found in sediments of the lower Permian and Triassic are secondary. 
The gases migrated from coal-bearing deposits of the carboniferous 
where they were formed as a result of coal metamorphism. Maxi- 
mum oil reserves in Northwest Europe are confined to sediments of 
the Jurassic and Paleogenic, and the most significant gas reserves are 
associated with sediments of the lower Permian. 12 references. (SJR) 


16614 Neutron die-away well logging. Jacobson, L.A. (Schlum- 
berger Well Services, Houston, TX). pp 436-440 of In Proceedings 
of the fourth conference on the scientific and industrial applications 
of small accelerators. Duggan, J.L.; Morgan, I.L. (eds.). New York; 
Institute of Electrical and Electronics Engineers, Inc. (1976). 

From 4. annual conference on the use of small accelerators; 
Denton, TX, USA (25 Oct 1976). 

See CONF-761059—. 

Neutron die-away well logging is extensively used for the 
location and monitoring of hydrocarbon zones in cased wells. Casing 
prohibits the use of conventional open-hole electrical resistivity 
methods. Through an appropriate interpretation of the measured 
capture cross-section, it is possible to determine the fractional hydro- 
carbon content of the rock pore volume, provided that the intersti- 
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tial water is moderately saline (2/sub w/ greater than or equal to 
.035 cm~'). Special sealed D-T accelerator tubes and high voltage 
supplies have been developed for this purpose. They must fit into a 
25 mm design circle and operate at 175°C, producing approximately 
10® neutron/sec average in repetitive bursts. In the Schlumberger 
method an electronic servo-system adjusts burst and measure-gate 
timing to minimize statistical uncertainty regardless of die-away 
time. 


DRILLING AND PRODUCTION 


REFER ALSO TO CITATION(S) 16339, 16593, 18438, 18448, 
18484, 19449, 19553, 19554, 19555, 19556 


16615 (BERC/TPR—77/9) Micellar-polymer joint demonstra- 
tion project, Wilmington Field, California. Annual report, 1976—1977. 
Wade, J.E. (Department of Energy, Bartlesville, Okla. (USA). Bar- 
tlesville Energy Research Center). Dec 1977. 78p. Dep. NTIS, PC 
A05/MF AOl. 

Work accomplished under the contract during the first year 
of operation consisted of Micellar-Polymer laboratory systems 
design; Test Pattern Model Studies; Drilling and coring injection 
well FT-1; Pressure Transient Tests of Wells Z-81, Z1-l6and FT-1; 
as well as design and construction of a portion of the surface 
facilities. Radial core floods conducted by Marathon Research 
Center using reservoir rock and fluid samples from the Wilmington 
Field demonstrated that Micellar-Polymer systems showing good 
recovery efficiency could be made from several different commer- 
cially available sulfonates. Residual oil saturations obtained were as 
low as 7 to 10% pore volume. Sulfonates made from Wilmington 
crude oil also proved to be effective. Polyacrylamides, both liquid 
and dry, as well as polysaccharides proved equally effective as a 
mobility buffer. Test pattern model studies were conducted on seven 
different arrays of wells. These studies showed that the pattern 
originally proposed exhibited poor areal sweep efficiency and was 
seriously alfected by waterflood operations in the North Flank of the 
fault block. An E-W are line drive backed-up against the Pier 
A Fault appeared to be the best pattern studied, assuming the Pier A 
Fault to be a pressure barrier. Injection well FT-1 was drilled, cored 
and completed in the Hx/sub a/ sand. Cores were taken using low- 
solids, polymer drilling fluid and were frozen on site. The frozen 
cores from the project area will be used in the Phase B laboratory 
work. Pressure Transient Tests run in Z-81 and Z1-16 indicated the 
Pier A Fault to be pressure competent. The plant site was located 
adjacent to a railroad siding near the injection wells. The site was 
graded and seven 2000 barrel tanks were erected. The tanks were 
internally plastic coated on site. Mixing, filtering and injection 
facilities are being installed. 


16616 (CONF-750677—P1, pp 762-767) Exploitation of petro- 
leum deposits in deep waters. Jaffe, A.P. (Seal Petroleum, Mexico 
City); Porraz, M. 1975. (In Spanish). 

From 4. inter-American conference on materials technology; 
Caracas, Venezuela (29 Jun 1975). 

In IV inter-American conference on materials technology. 

With increase of depth the cost of conventional offshore 
platforms increases exponentially which has led to the design, con- 
struction, and testing of submarine production systems. The two 
basic concepts under development are the modular system and the 
atmospheric pressure system. Both systems are remote controlled 
and can operate without human intervention for long periods. The 
concept of “anticipating production” for an offshore petroleum 
deposit is introduced and its advantages in the development of a field 
discussed. The development of an oil field by conventional methods 
and by underwater production facilities are compared. 


16617 (COO—4207-16) Pilot demonstration: enhanced oil recov- 
ery by micellar-polymer waterflooding, Bell Creek field. Monthly 
technical progress report for October 1977. (Gary Operating Co., 
Englewood, Colo. (USA)). 10 Nov 1977, Contract EF-77-C-02-4207. 
26p. 4 NTIS, PC A03/MF AOl1. 

work described covers the tasks for: Micellar-Polymer 
Systems Selection and Evaluation, Site Development, Pilot Perfor- 
mance Predictions, Fluid Distribution Facilities, and Log-Inject-Log 
Tests. (DLC) 


16618 (COO/4166—1, pp 15-55) Massive hydraulic fracturing 
from planning to performance. Malone, W.T.; Stahl, E.J. Jr.; Coulter, 
G.R. 1977. 

From Massive hydraulic fracturing symposium; Norman, OK, 
USA (28 Feb 1977). 

; In Proceedings of the massive hydraulic fracturing sympo- 
sium. 

Research on improved recovery methods has shown that 
MHF (Massive Hydraulic Fracturing) is one means of solving the 
increased world demand for petroleum products. The technique of 
hydraulic fracturing has been proven to be the most successful well 
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stimulation tool currently available to the industry. Research on 
MHF is not limited, however, to a study of the formation and the 
fluids used. Results of research to develop new techniques in pre- 
venting clay damage and the criteria of fluids acceptable for this 
stimulation technique will be discussed. MHF involves placing ex- 
tremely large volumes of fluid and proppant agent in a fracture. As a 
result, research was required to develop the equipment necessary to 
adequately handle these materials. This involved handling systems 
for large volumes of both fluid and proppant. A means of storing and 
rapidly moving proppant from storage to the blending equipment 
was developed. Pumping equipment capable of reliably pumping 
under pressure for periods in excess of 12 to 14 hours continuous and 
communications equipment to supervise and control the entire oper- 
ation was necessary. Proper planning for a job of this magnitude is 
essential to the success of the treatment. 


16619 (COO/4166—1, pp 79-101) System for frac sand 
on massive hydraulic fracturing jobs. Allen, T.; Doerksen, J. 1977. 
From Massive hydraulic fracturing symposium; Norman, OK, 
USA (28 Feb 1977). 
In Proceedings of the massive hydraulic fracturing sympo- 


sium. 

Halliburton’s program of massive fracturing has required the 
movement and field storage of large volumes of frac sand. During 
the early development stages of massive fracturing, a combination of 
body load trucks and trailers, vertical storage silos, and belt convey- 
ors were used to store and deliver sand to the fracturing blenders. 
This system performed well during the frac job but did not allow a 
short enough job turn-around time as required by the field. The Frac 
Sand Bulk Trailer is a part of the Mountain Mover sand system and 
provides a means to store and deliver large volumes of frac sand to a 
fracturing blender at a controlled rate, and to provide the required 
job turn-around time. The first such trailer was used in the Bighton, 
Colorado, area in May 1975. The Frac Sand Bulk Trailer, with a 
capacity of 3,200 cu ft., is divided into five compartments, each of 
which can be loaded pneumatically or with a belt conveyor. Each 
compartment has two hydraulically operated metering gates which 
control the flow (gravity only) of sand onto the belt conveyor. The 
trailer can be positioned to discharge directly into a blender sand 
screw hopper. The Mountain Mover system has provided a safe, 
reliable, and economical means of storing and delivering frac sand to 
fracturing blenders. 


16620 (COO/4166—1, pp 163-164) Kiel process. Kiel, O. 1977. 

From Massive hydraulic fracturing symposium; Norman, OK, 
USA (28 Feb 1977). 

In Proceedings of the massive hydraulic fracturing sympo- 
sium. 

The Kiel Process is a patented fracturing process that induces 
vertical fractures in a selected underground formation. It includes a 
method of terminating the forward growth of the fracture so that the 
fluid seeks out a weak point of the formation wall and initiates a new 
fracture in a different direction. The newly formed fracture trends in 
the new direction until it terminates so that a third fracture is 
initiated. The process can be repeated, forming new fractures in new 
directions many times. The result is a network of vertical fractures 
connecting more reservoir to the wellbore than a conventional 
fracture. In addition, the portion of the Kiel Process that causes a 
fracture to terminate also causes spalls to form on the face of the 
fracture. As these spalls are forced out of position, they form a 
partial monolayer of proppant. This results in a longer, more highly 
conductive system of flow channel connected to the wellbore than 
conventional fracturing techniques. 


16621 (COO/4166—1, pp 285-323) Fluid leak-off under dynamic 
and static conditions utilizing the same equipment. Sinha, B.K. 1977. 

From Massive hydraulic fracturing symposium; Norman, OK, 
USA (28 Feb 1977). 

In Proceedings of the massive hydraulic fracturing sympo- 
sium. 

Previous studies have indicated a substantial difference in 
fluid leak-off behavior of fracturing fluids under dynamic and static 
conditions. The present study was conducted to determine the 
factors that contribute to this difference and to improve the ability to 
predict fluid leak-off behavior of well completion fluids. Two equip- 
ment designs developed and results obtained by using this equipment 
to test several types of fracturing fluids are described. For a given 
fluid there appears to be an optimum fluid velocity along the core 
surface for minimum leak-off. Contrary to previous studies, fluid 
leak-off under dynamic conditions is usually less than or approxi- 
mately equal to that obtained under static conditions. This may be 
attributed to the quick, effective sealing or plugging of pores on the 
core surface by the correct size of particles. Particles that may cause 
bridging (thus, inefficient sealing) are removed from the core surface 
by gravity action or fluid motion in the equipment described. Leak- 
off behavior of fluids in the two equipment designs described de- 
pends upon whether the test fluid falls under the category of gel, 
suspension, or colloid. 
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16622 (COO/4166—1, pp 325-346) Frac mapping by surface 
electrical techniques. McCann, R.P.; Schuster, C.L. 1977. 

From Massive hydraulic fracturing symposium; Norman, OK, 
USA (28 Feb 1977). 

In Proceedings of the massive hydraulic fracturing sympo- 
sium. 

Geophysical diagnostic techniques are being developed to 
characterize massive hydraulic fractures. The surface electrical po- 
tential technique has been used by Sandia Laboratories in coopera- 
tion with industry at several locations in the United States. Compari- 
son of field data to model calculations shows that the electrical 

tential gradients produced by the direct electrical excitation of the 
racture well and fracture fluid can be used to map and characterize 
massive hydraulic fractures. The direction and asymmetry of the 
fracture can be determined. 


16623 (FE—2025-18) Development and anlysis of data and infor- 
mation pertaining to research, development, test, and evaluation pro- 
grams concerned with the enhanced recovery of crude oil. Monthly 
progress report, 1 September—30 September 1977. Cronquist, C. 
(Gulf Universities Research Consortium, Bellaire, Tex. (USA)). Sep 
1977. Contract EX-76-C-01-2025. 10p. Dep. NTIS, PC A02/MF 
AOl. 

Work was continued during the period on a model for eco- 
nomic evaluation of enhanced oil recovery projects. Work com- 
menced on appraising existing reservoir pressure at which CO. 
develops miscibility with light oils. A preliminary study was made of 
methods to estimate incremental oil production attributable to en- 
hanced oil recovery processes. Completion of the final draft of a 
report entitled ‘Potential Producibility and Recovery of Natural 
Gas From Geopressured Aquifers of the Cenozoic Sediments of the 
Gulf Coast Basin is reported. (JRD) 


16624 (FE—2600-7) Study to determine the technical and eco- 
nomic feasibility of reclaiming chemicals used in micellar polymer and 
low tension surfactant flooding. Progress report, October 8—Novem- 
ber 4, 1977. Stephens, R.H. (Energy Resources Co., Inc., Cambridge, 
Mass. (USA)). Nov 1977. Contract EF-77-C-01-2600. 7p. Dep. 
NTIS, PC A02/MF AO1. 

Research is reported devoted to determining the need for and 
technical/economic feasibility of using energy resources’ concepts 
for ultrafiltration and reverse osmosis for treating oil field fluids and 
for reclaiming chemicals. Most of the work performed in the past 
reporting period has been involved in running emulsions through 
ultrafiltration membranes to determine flux rates. While a stable, 
remixable emulsion could not always be formulated using any sort of 
surfactant when starting from scratch, it was found that fairly stable 
emulsions can be made by starting with a small amount of “feed” 
emulsion from another batch. That is, water and oil are alternatively 
added to a small amount of stable emulsion until the resulting 
emulsion is approximately 10 parts of new material to | part of the 
starting emulsion. The resulting emulsion is quite stable and can be 
remixed easily by simple shaking after it has separated. Formulations 
using the same materials without starting from a seeding emulsion 
produce only a small water-in-oil layer, if any emulsion at all. 
Preliminary rate data for the various emulsions are tabulated. (JRD) 


16625 (FE—2605-1) Large-scale samples of sulfonates for labo- 
ratory studies in tertiary oil recovery: preparation and related studies. 
Monthly report for September 1977. Malmberg, E.W. (Suntech, Inc., 
Richardson, Tex. (USA)). Oct 1977. Contract EF-77-C-01-2605. 8p. 
Dep. NTIS, PC A02/MF AO1. 

All the candidates for initial screening are now being studied 
in formulation tests. The preparation of these samples in Marcus 
Hook has helped develop important information on the olefin feed- 
stocks for large-scale preparation. With valuable consultations with 
other industry sources we now have a list of potential candidates 
based on detailed information. Some ordering of priority is included 
in the list, derived from consideration of feedstocks. The list is 
approaching final shape as input from interested laboratories be- 
comes available. 


16626 (NP—22803) Production statistics and engineering data: 
oil in North Dakota, second half of 1976. (North Dakota Geological 
Survey, Grand Forks (USA)). Jul 1977. 273p. Dakota Geological 
Survey, Grand Forks. 

These statistics and data were taken from the official files of 
the State Industrial Commission and the North Dakota Geological 
Survey and reflects the information submitted by the operators. 
Although similar information is available from commercial sources, 
this report represents the “official” publication of this data. 


16627 (NP—22804) Production statistics and engineering data: 
oil in North Dakota, first half of 1976. (North Dakota Geological 
Survey, Grand Forks (USA)). Feb 1977. 263p. Dakota Geological 
Survey, Grand Forks. 

These statistics and data were taken from the official files of 
the State Industrial Commission and the North Dakota Geological 
Survey and reflect the information submitted by the operators. 
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Although similar information is available from commercial sources, 
this report represents the “official” publication of this data. 


16628 (ORNL—S5297, pp 57-65) Chemicals for enhanced oil re- 
covery. Baldwin, W.H.; Compere, A.L.; Griffith, W.L.; Johnson, J.S. 
Jr.; Harrison, N.; Neal, G.W.; Smith, D.H.; Westmoreland, C.G. Sep 
1977. 

In Chemistry Division annual progress report for period 
ending March 31, 1977. 

Wastes from the wood-pulping industry were considered as 
sources of chemicals for the surfactant flooding process. Microbiolo- 
gical production of polymers from glucose was investigated as one 
way of producing polymer for mobility control in recovering petro- 
leum from depleted wells. (11 figs., 3 tables). (DLC) 


16629 (ORO—5302-11) Tertiary oil recovery by CO: injection. 
Monthly report, May 1977. Conner, W.D. (Columbia Gas Transmis- 
sion Corp., Charleston, W.Va. (USA)). Oct 1977. Contract EF-76-C- 
05-5302. 2ip. Dep. NTIS, PC A02/MF AO1. 

COz injection has continued without interruption since it once 
again became available in early March. Cumulative injection 
through May 31, 1977 was approximately 18,949,400 pounds. Since it 
was decided at the May meeting of the Technical Committee to 
inject an additional 1000 tons, this is approximately 96.66 percent of 
that contemplated. Bottom hole pressure tests and production in- 
creases indicate an almost immediate response to the resumption of 
CO: injection. Of particular interest is Well No. 4254 which has 
tripled in oil production and has begun producing water. Additional 
production due to CO: injection through May 31, 1977 is approxi- 
mately 4652 barrels. 


16630 (ORO—5302-12) Teritary oil recovery by CO: injection. 
Monthly report, June 1977. Conner, W.D. (Columbia Gas Transmis- 
sion Corp., Charleston, W.Va. (USA)). Oct 1977. Contract EF-76-C- 
05-5302. 20p. Dep. NTIS, PC A02/MF AO1. 

COz injection was completed on June 14, 1977 and Phase 5, 
water injection, begun on the same day. The total injection of 
19,759,041 Ib of liquid CO2 was within 0.8 percent of that proposed, 
including the extra 1000 tons that had been approved. While bottom 
hole pressure tests indicated a decline in reservoir pressure, oil 
production increased approximately 470 barrels over the previous 
month. The largest increase came from an outside producer, Well 
No. 2046. It was necessary to start pumping the well since previous 
efforts to flow the production were unsuccessful. Cumulative pro- 
duction due to CO: injection through June 30, 1977 was approxi- 
mately 5720 barrels. , 


16631 (ORO—5302-13) Tertiary oil recovery by CO, injection. 
Monthly report, July 1977. Conner, W.D. (Columbia Gas Transmis- 
sion Corp., Charleston, W.Va. (USA)). Oct 1977. Contract EF-76-C- 
05-5302. 20p. Dep. NTIS, PC A02/MF AO1. 

Water injection continued during July with a total of 5585 
barrels injected. The plant was down for three days to install a new 
filter system and clean the storage tanks. Also during the month 
additional supply water was added to the system in an effort to 
alleviate last winter's operating difficulties and to increase injection 
in general. Total production declined approximately 100 barrels 
from June’s record high of 2400 barrels. The center producer 
remained essentially the same, however noticeable decreases oc- 
curred in two outside producers 2044 and 2046. Through July 31, 
1977 approximately 6650 barrels, of additional oil had been produced 
by COs injection. 


16632 (ORO—5302-9) Tertiary oil recovery by CO, injection. 
Quarterly report, January—March 1977. Conner, W.D. (Columbia 
Gas Transmission Corp., Charleston, W.Va. (USA)). Apr 1977. 
Contract EF-76-C-05-5302. 32p. Dep. NTIS, PC A03/MF AOl. 

Operations during the first quarter of 1977 were severely 
hampered by the worst winter on record for the Northeastern 
United States. Natural gas curtailments to chemical plants caused 
CO: to become unavailable for our project in early January. This 
situation remained until early March when warmer weather allowed 
the lifting of the curtailments. During this period water injection was 
attempted to maintain reservoir pressure. However, these efforts 
were not successful due to constant freeze-ups and leaks. As a result 
of insufficient injection, reservoir pressure and oil production de- 
clined substantially. When CO, injection was resumed, bottomhole 
pressure tests indicated an almost immediate response in the reser- 
voir. By the end of March, the production decline had been arrested 
and began to increase. 


16633 (PB—271285) Project Independence Evaluation System 
(PIES) documentation. Volume V. Drilling profile and regional alloca- 
tion by profit maximization. (SEE CODE- 9502436 ICF, Inc., Wash- 
ington, D.C. (USA)). Sep 1976. 7lp. (FEA/N—76/415). NTIS. 

This report specifically describes the oil- and gas-drilling and 
allocation programs constructed for use in the FEA Oil and Gas 
Supply Model to eliminate the use of subjective judgment in deter- 
mining drilling profiles. The fundamental assumption concerning the 
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behavior of the industry is that the decisions as to where and how 
much to drill are based on purely economic considerations; i.e., 
drilling activity for the nation as a whole is directly linked to 
expected future prices of oil and gas, and the allocation of drilling to 
each region depends upon the competing economics of the various 
regions. 


16634 (SAN—1189-2) Bodcau In Situ Combustion Project. First 
annual report. (Cities Service Co., Tulsa, Okla. (USA). Energy 
Resources Group). Sep 1977. Contract EY-76-C-03-1189. 124p. Dep. 
NTIS, PC A06/MF AO1. 

Objectives of the project are to demonstrate the technical 
efficiency and economics of the simultaneous air and water in situ 
combustion process. The project is being conducted on five recently 
developed patterns of Cities Service Company's Bodcau Fee 'B” 
lease in the Bellevue Field. The five patterns were a part of an eight- 

ttern expansion of Cities’ combustion operations in the field. 
etebeine producers and five injectors are included in the five 
patterns. Three compressors with a combined output of 20 MMCFD 
at 250 psig provide the air for combustion. Ignition of the five 
atterns was accomplished using a 30-kW, 440-volt, three-phase 
eater. The ignition apes began following air injectivity and falloff 
testing in August 1976 and was completed on September 24, 1976. 
Following ignition and completion of facility construction, five 
temperature observation wells were drilled and will be used to 
monitor the progress of the combustion front. Laboratory combus- 
tion tube runs and produced oil and gas analyses were made. Field 
tests included falloff and pulse tests. Production steadily increased 
from 69 BOPD in June 1976 to 420 in June 1977. Combustion has 
been monitored by gas analyses at producing wells. The five injec- 
tion wells were converted to simultaneous air and water injection in 
April 1977, with initial design rates of 150 barrels ye million cubic 
feet of air injected per well. For the first year of the project, the 
total cost per barrel of oil produced has been $10.03. 62 figures, 19 
tables. (DLC) 


16635 (SAN/1000—1) Paris Valley Combination Thermal Drive 
pilot demonstration test. Annual report, January 1975—January 1977. 
Patek, J.W.; Horsfall, P.H.; White, P.D. (Husky Oil Co., Santa 
Maria, Calif. (USA)). Mar 1977. Contract EY-76-C-03-1000. 168p. 
Dep. NTIS, PC A08/MF AOl1. 

The Paris Valley Combination Thermal Drive pilot was initi- 
ated in January, 1975, to determine the technical feasibility and 
economics of producing petroleum from a very viscous oil reservoir 
under Combination Thermal Drive consisting of in-situ combustion 
with controlled water injection. Producing wells are stimulated 
using cyclic steam. The pilot is located in the Paris Valley oil field 
near San Ardo about 160 miles south of San Francisco, California. 
Production is from the Ansberry formation at an average depth of 
800 feet. Production began in May, 1975 but typical oil rates were 
less than 3 BOPD per well. Water production ranged from 30 to 100 
BWPD per well. The 150,000 cp crude is virtually immobile without 
thermal stimulation. Current oil production is 150 BOPD and 95% 
of this is due to cyclic steaming. Cyclic steaming started in June, 
1975 and was expanded in July, 1976. Individual well peak oil rates 
have exceeded 200 BOPD but decline quickly. Cumulative oil pro- 
duction for the project is 28,191 STB or 1.6% of the OOIP within 
the pilot area. Air was injected in Well 6-3 from March to Septem- 
ber, 1976 using a rental compressor. High casing pressures were 
maintained on certain wells to achieve balanced gas production at all 
pattern producers. Air injectivity was good and oxygen utilization 
was high. All the equipment required for the project is installed 
including treating facilities, steam generator and associated equip- 
ment, air compressor, produced water cleanup plant and field labora- 
tory. A competent field staff has been developed. Continuous air 
injection into the five injectors is expected to start early in 1977. 


16636 (SAN/1188—1) Williams Holding Lease, Steamflood 
Demonstration Project, Cat Canyon Oil Field. Topical report I. Pro- 
ject design and development. Hanzlik, E.J.; Herrera, J.Q.; Smith, 
K.D. (eds.). (Getty Oil Co., Ventura, Calif. (USA). Western Explo- 
ration and Production Div.). Jun 1977. Contract EY-76-C-03-1188. 
163p. Dep. NTIS, PC A08/MF AOl1. 

The design and operation of a pilot steam-flooding process in 
the Williams Holding are described. Progress is reported in sections 
on design criteria, location selection, computer simulation, distilla- 
tion effects, operational considerations, well design, facilities design, 
and environmental considerations. (JRD) 


16637 Propping material for hydraulic fracturing. Hankins, D. 
US Patent 4,051,900. 4 Oct 1977. Filed date 26 May 1976. 16p. 

A method of manufacturing a high permeability granular 
material is described which is advantageously useful in hydraulic 
fracturing operations for completing new wells or stimulating older 
wells which produce oil, gas or other fluids by appropriate sizing 
and mixing of natural or manufactured particles in a manner such 
that the material will, when used in a proppant layer, retain its 
permeability with respect to contacting or surrounding natural soils 
or geologic formations containing fines capable of plugging conven- 
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tional permeable materials, when such fines are moved by gravity or 
fluid flow forces. 


16638 Process for water treatment in mobility controlled caustic 
flooding process. Sarem, A.M.; Darr, R.C.; Elchlepp, D.L.; Spratt, 
R.B. (to Union Oil Co. of California). US Patent 4,051,901. 4 Oct 
1977. Filed date 12 Oct 1976. 12p. 

A process for recovering petroleum from subterranean reser- 
voirs where high salt content water is used in a secondary recovery 
process comprises forming as the displacement fluid a dilute alkaline 
silicate solution utilizing the high salt content water and filtering the 
alkaline flooding solution to remove scale-forming alkali insoluble 
salts which include a substantial proportion of calcium and magne- 
sium salts. The filtered solution is injected into the reservoir and this 
is followed by an injection of a slug of substantially neutral water. A 
dilute acid solution is utilized to contact and dissolve the alkaline 
insoluble salts which have been filtered from the alkaline solution 
and the thus formed solution which includes a substantial portion of 
soluble calcium and magnesium salts is injected into the reservoir for 
subsequent contact with the alkaline silicate solution. This contact 
results in the formation of precipitates which partially plug that 
portion of the reservoir in which the contact occurs and reduces the 
permeability thereof. The process is repeated a plurality of times 
until the desired amount of alkaline silicate solution has been injected 
into the reservoir whereupon untreated water can be injected as a 
drive fluid. 


16639 Selective firing system. Estes, J.D. (to N L Industries, 
Inc.). US Patent 4,051,907. 4 Oct 1977. Filed date 10 Mar 1976. 6p. 

This patent pertains to a selective firing system for gun 
perforating comprising in combination a surface control, and a 
subsurface master sub together with a multiplicity of identical slave 
subs, each operatively connected with a perforating charge and so 
interconnected that any of the slave subs may be armed and fired in 
any order under the control of the operator. 


16640 Reset and pulling tool for manipulating well safety valve. 
Fredd, J.V. (to Otis Engineering Corp.). US Patent 4,051,899. 4 Oct 
1977. Filed date 5 Oct 1976. 34p. 

Well tools comprise a go-devil actuated well safety valve, a 
locking assembly for releasably locking the safety valve at a desired 
depth in a well, running and pulling tools for installing and removing 
the safety valve, a go-devil ball for closing the joe valve, and 
apparatus for dropping the go-devil ball into a well under pressure 
and for retrieving the ball. The go-devil safety valve is mounted 
above the locking assembly and includes a trigger-type latch which 
is released from above by the impact of the go-devil ball. The valve 
may be reset for reopening the valve without removal of the valve 
from the well bore by means of special reset and pulling tools 
disclosed herein. The reset and pulling tools include locking struc- 
ture for coupling with and release from the safety valve by applica- 
tion of only straight line longitudinal force moving locking surfaces 
laterally in the tools for locking and unlocking in the safety valve. 
The go-devil valve is installed in a well, preferably above a storm 
choke, to shut the well in under emergency conditions which 
releases the go-devil ball at the surface in response to hazardous 
conditions such as fire. The go-devil ball drops to the go-devil valve 
which closes in response to the impact of the ball. 


16641 Single string hanger system. Goad, B.F. (to Baker Inter- 
national Corp.). US Patent 4,051,894. 4 Oct 1977. Filed date 12 Jul 
1976. 8p. 

Apparatus for adjusting the distance between a lower tubing 
hanger anchored in a well casing to support a depending lower 
tubing string and an upper tubing hanger at the well head, in which 
an adjustable spacer device has its lower end connected to the lower 
tubing hanger and its upper end to the lower end of a safety valve 
connected to an upper tubing string extending to the upper tubing 
anchor, the valve being controlled hydraulically by fluid under 
pressure imparted through a control line strapped, or otherwise 
secured, to the upper tubing string and extending from the top of the 
well to the safety valve. The upper tubing string, safety valve and 
control line, as well as the upper portion of the spacer, are rotatable 
as a unit with respect to the lower portion of the spacer to lower the 
unit relative to the lower tubing hanger until the upper tubing 
hanger lands on its well head seat, such action occurring without 
twisting the control tubing relative to the safety valve. 7 claims, 7 
figures. 


16642 Method of successively opening-out and treating produc- 
tive formations, Tagirov, K.M.; Akopian, N.R. US Patent 4,047,569. 
13 Sep 1977. Filed date 20 Feb 1976. 10p. 

In the disclosed method of successively opening-out and 
treating formations, nozzles are firmly pressed against the casing 
walls in opposition to the selected area of forming a hydraulic 
fracture, each nozzle having a through passage of a diameter ensur- 
ing that at a constant specified flow rate of a fluid with an abrasive 
filler through the passage there will be built up a pressure sufficient 
for hydraulic fracturing of the formation. The abrasive-laden fluid is 
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then pumped through the nozzles at the constant flow rate at a 
pressure sufficient for making a perforation in the casing wall, the 
pressure being not less than that required for hydraulic fracturing of 
the formation, until a perforation of a diameter substantially equal to 
that of the through passages of the nozzle is formed. With the 
perforation made, the rate of flow of the fluid with the abrasive 
filler, pumped through the nozzles, is varied to produce a constant 
pressure within the bed formation, not less than the pressure re- 
quired for hydraulic fracturing of this formation. 1 claim, 9 figures. 


16643 Oil well cementing process. Childs, J.D.; Love, R. (to 
Halliburton Co.). US Patent 4,047,567. 13 Sep 1977. Filed date 2 Feb 
1976. 14p. 

Oil well cementing compositions and processes are produced 
using a high efficiency sulfoalkylated lignin retarder compositon and 
modifications thereof to produce cement compositions without gela- 
tion problems, having high early strength and with precisely control- 
lable setting time. 3 claims. 


16644 Well completion and workover method. Gruesbeck, C. Jr.; 
Penberthy, W.L. Jr.; Muecke, T.W. (to Exxon Production Research 
Co.). US Patent 4,046,197. 6 Sep 1977. Filed date 3 May 1976. 8p. 

A well completion and workover method is described wher- 
ein a subterranean formation is contacted with a high density, 
nondamaging treating fluid which comprises a saturated aqueous 
solution having finely divided particles of a water soluble salt 
suspended therein. The saturated aqueous saline solution should have 
a density of at least about 1.2 g/cc and the suspended salt particles 
should be present in sufficient quantities to substantially increase the 
overall density of the treating solution. The preferred fluid com- 
prises a suspension of pulverized sodium chloride in a saturated 
calcium chloride solution. Dispersants and viscosifiers can be added 
in minor amounts to help maintain the salt particles in suspension. 


16645 Method and apparatus for installing a control valve assem- 
bly on an underwater well head. Darnborough, E.; Coulboy, R.H. (to 
Seal Petroleum Limited). US Patent 4,046,192. 6 Sep 1977. Priority 
date 13 Jun 1975, France. 6p. 

A method of installing a valve-bearing assembly on an under- 
water oil well head and for checking the sealing-tightness of the 
pipes connected thereto, in a single operation without the use of a 
diver, comprises coupling the assembly to a tool connected to riser 
of a surface support and which includes means for connection and 
checking of the assembly controlled from the surface support. 


16646 Tubing plug apparatus for performing down-hole pressure 
tests. Dufrene, A. US Patent 4,046,006. 6 Sep 1977. Filed date 9 Jul 
1975. 6p. 

A tubing pressure test apparatus which comprises an elongate 
hollow body is disclosed. A fishing neck on a sliding mandrel 
carrying a check valve on the bottom end is received an upper outer 
hollow mandrel which has an internal valve seat. Fluid communica- 
tion from the exterior of the mandrel to an internal passage is 
controlled by the check valve on the upper mandrel. The check 
valve is received in the seat below lateral passages to the exterior. 
The axial interna! passage communicates through the bottom of the 
tool to enable the tool to be pulled upwardly in the tubing string 
through a column of liquid. The upper outer mandrel is threaded to 
a central pipe which supports an expandable resilient element. The 
pipe is slidably connected to an outer lower mandrel which has a 
taper which forces the expandable element radially outwardly when 
a compressive force is applied to the top of the tool. The lower end 
of the tool carries a collar locator which includes a pair of spring 
located radially outwardly directed contoured fingers which resil- 
iently deflect outwardly in order to latch into a collar. At this 
juncture, sinker bars bearing on the top of the tool in the running 
string cause it to compress, thereby expanding the resilient element 
and closing the fluid path through the tool. This enables a pressure 
test to be run above the tool. The tool is then pulled upwardly to 
anotherelevation to run a subsequent test. 


16647 Subsea hydraulic choke. Neath, R.A. (to Exxon Produc- 
tion Research Co.). US Paient 4,046,191. 6 Sep 1977. Filed date 7 Jul 
1975. 10p. 

An improved method and apparatus used for offshore drilling 
operations is disclosed which is particularly useful in those oper- 
ations where a floating vessel or drilling platform is situated at the 
surface of a body of water with a riser assembly extending between 
the platform and the well and a blowout preventer assembly is 
positioned therebetween near the lower end of the riser assembly. In 
the practice of this invention at least one fluid bypass conduit 
provides a path for high pressure fluid to flow from the wall at a 
point below at least one of the blowout preventers to the riser 
assembly at a point below the surface of the water and above the 
blowout preventer assembly. A means in each of said bypass con- 
duits controls the low of fluid through the conduit to regulate the 
fluid pressure in the well when the blowout preventers are in the 
closed position. 
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16648 Method for distinguishing between single-phase gas and 
single-phase liquid leaks in well casings. Glenn, E.E. Jr. (to Mobil Oil 
Corp.). US Patent 4,046,220. 6 Sep 1977. Filed date 22 Mar 1976. 6p. 

An acoustic detector is moved through a well to detect sound 
at various levels within the well. An electrical signal indicative of 
the detected sound is applied from the acoustic detector by way of a 
conductor cable to uphole recording equipment including an amplifi- 
er, spectrum analyzer, and recorder. The spectrum analyzer provides 
a frequency spectrum of the amplified signal from the acoustic 
detector. This frequency spectrum is recorded for use in the identifi- 
cation of flow leaks through or behind the casing of the well in 
accordance with predetermined spectrum analysis characteristics of 
single-phase gas and single-phase liquid leaks. 15 claims, 3 figures. 


16649 Old age creeps on as oil pipelines start to rust. Laird, R. 
Engineer; 245: No. 6336/7, 54-55(1 Sep 1977). 

As North Sea platforms and pipelines get older, operating 
companies are being forced to exercise greater vigilance to combat 
the problems of corrosion. The certainty that corrosion troubles will 
crop up increasingly frequently is reflected in the attention being 
paid to the phenomenon by oil companies and Government alike. 
The growing concern at the speed and unpredictability of the 
process in the harsh conditions of the North Sea stems from its 
implications for down-time, safety and efficiency of working, and 
economic production. What is needed, and what the offshore indus- 
try and Government are trying to put together, is a well structured 
monitoring system to define the extent of both internal and external 
corrosion on North Sea installations and the development of the 
optimum corrosion inhibitors to stem its effects. Copper-nickel alloys 
are being used for the seawater piping on offshore platforms. This 
type of material is widely used for seawater cargo-ballast pumping 
and hydraulic lines to valve actuators in the shipping industry. These 
alloys are much less susceptible to corrosion than internally epoxy 
lined carbon steel pipes or carbon steel treated with chemical inhibi- 
tors. They are also about 50% lighter than comparable carbon steel- 
an obvious advantage offshore. The scope for companies engaged in 
designing and manufacturing corrosion monitoring equipment, spe- 
cial alloys, and chemical inhibitors is immense. At the moment only 
the tip of the iceberg is seen. In the next three to five years the 
problems of corrosion will demand greater ingenuity in finding 
solutions. (JRD) 


16650 Method and apparatus for annulus pressure responsive 
circulation and tester valve manipulation. Jessup, R.L.; Coleman, J.E. 
(to Halliburton Co.). US Patent 4,044,829. 30 Aug 1977. Filed date 
19 Jul 1976. 10p. 

A releasably locked closed circulation valve is introduced 
into a well bore as part of a drill string. The annulus between the 
drill string and the well bore, or casing affixed to the well bore, is 
sealed. Pressure is applied to the annulus and the valve unlocks and 
opens once the annulus pressure reaches a certain level to allow 
circulation between the annulus and the interior of the drill string. 
An optional locking device preferably locks the opened valve in the 
open position. A second embodiment includes a tester valve simulta- 
neously operable with the circulation valve. 


16651 Apparatus for treating wells. Kerzee, R.; McCollum, 
R.W.; Young, C.R. (to Otis Engineering Corp.). US Patent 
4,044,827. 30 Aug 1977. Filed date 18 Mar 1976. 14p. 

A method and apparatus are described for incrementally 
treating a section of an earth formation around a well to improve 
fluid flow into the well. The method includes the steps of installing a 
well casing provided with spaced landing nipples, perforating and 
treating a bottom portion of the formation by suitable standard 
procedures including employing a packer in the casing above the 
location of perforation and treating, running a retrievable plug into 
the well bore, releasably locking the plug at one of the landing 
nipples above the first location of perforation and treating, running a 
perforator into the well above the plug and perforating the casing 
above the plug, treating the formation through the perforations 
above the plug, and thereafter sequentially treating the formation at 
selected depths up the hole by engaging the plug with a combination 
overshot handling tool and perforator to lift the plug upwardly and 
install the plug at the next landing nipple above the previously 
perforated and treated zone, releasing the combination tool from the 
plug and perforating the casing above the plug, removing the 
combination tool from the well bore and introducing treating fluid 
into the formation through last perforations made above the plug, 
and reintroducing the combination tool to lift the plug to the next 
— nipple up the well above which perforating and treating is 

esired. 


16652 Secondary recovery process utilizing water saturated with 
gas. Allen, J.C. (to Texaco Inc.). US Patent 4,044,831. 30 Aug 1977. 
Filed date 2 Apr 1975. 8p. 

Hydrocarbons are recovered from subterranean formations by 
injecting into a hydrocarbon bearing formation via an injection well 
a fluid comprising water saturated with a gas such as natural gas, 
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carbon dioxide, etc., forcing the said fluid through the formation and 
recovering hydrocarbons through a production well. 


16653 Secondary oil recovery process using oxyalkylated addi- 
tives. Palmer, H.A.; Sample, T.E. Jr. (to Texaco Inc.). US Patent 
4,043,922. 23 Aug 1977. Filed date 26 Jun 1975. 10p. 

A process for the recovery of hydrocarbon materials from a 
subterranean hydrocarbon-bearing formation comprises contacting 
the formation with an aqueous alkaline flooding medium containing 
a solubilizing agent. Useful solubilizing agents include, for example, 
block-type compounds of the formula Ph(NOz2) - (OC3H¢)/sub n/ - 
(OC2H,)/sub m/ - OH, wherein n is an integer of from 1 to about 10 
and m is an integer of about 5 to about 40. 


16654 Performance of vertically-fractured wells with finite-con- 
ductivity fractures. Mao, M.L.M. Stanford, CA; Stanford Univ. 
(1977). 192p. University Microfilms Order No. 77-25,699. 

Thesis (Ph. D.). 

Purpose of this study was to establish correct fractured well 
performance data by relating potentiometric and computed results. 
Assuming a well connected with a vertical fracture is in the center of 
a drainage system with a constant pressure outer boundary, it is 
desired to determine the well productivity in terms of reservoir and 
fracture parameters. The effectiveness of a fracture to increase the 
well productivity depends upon the fracture length, width, height, 
permeability to flowing fluid, and position in the reservoir. A 
potentiometric model was constructed as a 48-inch-tank containing 
an electrolytic solution, where the fracture and reservoir conductiv- 
ity ratio was approached by altering both the electrolyte concentra- 
tion and fracture materials. The polarization resistance at the elec- 
trodes was eliminated by using high frequency alternating current. 
In addition, the intermediate voltages in the tank were measured and 
interpreted by a computer contouring program. Results of studies of 
the productivity of vertically fractured wells obtained from the 
potentiometric model were presented as well flow efficiency, frac- 
ture pseudo skin factors, and effective well radii. A single graph 
could do the work of a series of graphs commonly used to design 
fractures.Studies were also made from a steady-state finite-element 
computer model. For high and medium conductivity fractures, re- 
sults of this study were in excellent agreement with Prats analytical 
solutions (1961) and recently published data from transient studies. 
For low conductivity fractures, results from the potentiometric 
model and the finite-element model fell between Prats analytical 
solutions (1961) and the Tinsley, et al., electrolytic model studies 
(1969). 


16655 R and D effort for oil production in deep water. Comtet, 
M. (ELF-Aquitaine, Paris). pp 343-348 of In Future supply of 
nature-made petroleum and gas. Meyer, R.F. (ed.). Elmsford, NY; 
Pergamon Press Inc. (1977). 

From 1. UNITAR conference on energy and the future; 
Laxenburg, Austria (5 Jul 1976). 

See CONF-760763—. 

An approach adopted here for greater production in deep 
water consists in locating all the production facilities at the surface 
on a floating structure, with only the well heads, the connecting 
systems, and manifolds located at the bottom. The production 
system projected is for use in water as deep as 3,000 feet. Submerged 
well heads can be either spread out on the sea floor or grouped 
together on a template. The oil production is gathered through 
connecting lines and brought to the surface by means of a riser. 
Some elements of this new technology are being tested under 200 
feet of water at the Grondin Field off the coast of Gabon. (MCW) 


16656 Transient flow to finite conductivity vertical fractures. 
Barker, B.J. Stanford, CA; Stanford Univ. (1977). 158p. University 
Microfilms Order No. 77-25,644. 

Thesis (Ph. D.). 

Large hydraulic fracturing operations have created a need for 
better understanding of the flow near fractured wells. A number of 
recent field tests have produced apparent fracture lengths far smaller 
than would be expected on the basis of both design calculations and 
knowledge of treatment volumes. One hypothesis advanced to ex- 
plain this behavior is the existence of finite conductivity within the 
fracture. The well and fracture were presumed to fully penetrate the 
height of the formation, creating a two-dimensional flow field. 
Galerkin's criterion, in conjunction with interpolation functions 
giving pressure continuity, was used to produce approximate solu- 
tions to the diffusivity equation. This model has demonstrated very 
good agreement with analytic results available for special cases. The 
calculations reveal that the early time behavior of a well after a 
change in production rate can be described solely in terms of a 
relative conductance parameter consisting of the ratio of fracture to 
formation permeability divided by the ratio of fracture length to 
fracture width. The results of calculations made for fractures with 
greatly varied conductivities show that potentiometric model studies 
of this problem are not reliable. Even modest impairment of fracture 
conductivity can cause a substantial reduction in the apparent frac- 
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ture length computed from a transient well test if the analysis is 
based on the assumption of infinite fracture conductivity. 


16657 Potential contribution of small oil and gas deposits. 
Meyer, R.F. (Geological Survey, Reston, VA). pp 295-304 of In 
Future supply of nature-made petroleum and gas. Meyer, R.F. (ed.). 
Elmsford, NY; Pergamon Press Inc. (1977). 

From 1. UNITAR conference on energy and the future; 
Laxenburg, Austria (5 Jul 1976). 

See CONF-760763—. 

This paper outlines some of the supply possibilities from small 
oil and gas deposits. Given that small deposits will continue to be 
found, the critical factor becomes one of economics and technology 
related to their recovery. As world prices of crude oil continue to 
rise, the exploitation of small deposits becomes more feasible. Small 
deposits certainly will become more attractive in those areas where 
demand is high and supply is limited. The smaller deposits can make 
a relatively more-important contribution to demand where supply is 
limited than is the case in the more prolific-producing countries 
where supply is abundant. Although the examples used relate to the 
U.S. experience, the data may be applied anywhere in the world. As 
the search goes on elsewhere, field-size distributions and finding 
rates will not vary importantly from the U.S. model. In the US. 
about 16,000 small deposits of oil contribute about 15% of the oil 
produced annually. (MCW) 


16658 Enhanced oil recovery: what of the future. Hocott, C.R. 
(Univ. of Texas, Austin). pp 389-396 of In Future supply of nature- 
made petroleum and gas. Meyer, R.F. (ed.). Elmsford, NY; Perga- 
mon Press Inc. (1977). 

From 1. UNITAR conference on energy and the future; 
Laxenburg, Austria (5 Jul 1976). 

See CONF-760763—. 

The displacement processes in the petroleum industry for 
100% oil recovery has not reached expectations. Practically all of 
the research to date on improved recovery technology has been 
concerned with the fluid systems and their interaction within the 
rock pore. The limitations to recovery resulting from formation 
heterogeneities, lenticularities and lithologies have been realized. 
The tools and methodologies have now been developed to investi- 
gate reservoir formation and rock parameters, and it is believed that 
it is in this realm that improvements in oil recovery will be realized. 


(MCW) 


16659 Secondary recovery of oil. Caudle, B.H. (Univ. of Texas, 
Austin). pp 397-410 of In Future supply of nature-made petroleum 
and gas. Meyer, R.F. (ed.). Elmsford, NY; Pergamon Press Inc. 
(1977). 

From 1. UNITAR conference on energy and the future; 
Laxenburg, Austria (5 Jul 1976). 

See CONF-760763—. 

Secondary recovery includes waterflooding and gas injection 
projects, with water-flooding being the method often used. It is 
estimated that nearly one-half of the oil produced daily in the United 
States comes from waterflood projects. (MCW) 


16660 Secondary recovery operations of OeMV-Aktiengesells- 
chaft. Kaufmann, A.G. (OeMV AG, Vienna). pp 411-415 of In 
Future supply of nature-made petroleum and gas. Meyer, R.F. (ed.). 
Elmsford, NY; Pergamon Press Inc. (1977). 

From 1. UNITAR conference on energy and the future; 
Laxenburg, Austria (5 Jul 1976). 

See CONF-760763—. 

For 20 years OeMV-Aktiengesellschaft has been operating 
secondary water-injection programs--waterflood and pressure-main- 
tenance programs. For Austria, this is an essential contribution to 
political economics. In the middle of 1976, 5 x 10® tons (35 x 10° 
barrels) of additional oil were produced. The total production by 
this method is expected to be 12 x 10® tons (84 x 10®) barrels. 
Recovery factor could be increased from 30.6 for primary to 35.5%. 
All brines produced in the field of Matzen are reinjected in the 
reservoirs. This is a contribution toward preventing water pollution. 


16661 Tertiary oil recovery: how come it's called that. Hocott, 
C.R. (Univ. of Texas, Austin). pp 417-424 of In Future supply of 
nature-made petroleum and gas. Meyer, R.F. (ed.). Elmsford, NY; 
Pergamon Press Inc. (1977). 

From 1. UNITAR conference on energy and the future; 
Laxenburg, Austria (5 Jul 1976). 

See CONF-760763—. 

Semantics have little effect on the technology of oil recovery 
from the reservoir, but nontechnical barriers arise from misunder- 
standings over nomenclature and inhibit ready application of desir- 
able programs. This article reviews some of the history, describes 
the main recovery practices, and clarifies the meaning of the oil-field 
terminology insofar as oil-recovery practices are concerned. (MCW) 


16662 Enhanced oil recovery is an important way to increase oil 
resources, Erofeev, N.S.; Surguchev, M.L.; Halimov, E.M. pp 425- 
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438 of In Future supply of nature-made petroleum and gas. Meyer, 
R.F. (ed.). Elmsford, NY; Pergamon Press Inc. (1977). 

From 1. UNITAR conference on energy and the future; 
Laxenburg, Austria (5 Jul 1976). 

See CONF-760763—. 

The state-of-the-art of oil recovery in the USSR is reviewed. 
In the USSR, waterflooding is not applied as a secondary method, 
but from the beginning of development of the fields. All methods of 
oil-recovery enhancement in the USSR are at various stages. Four 
groups (by degree of readiness) are listed. Commercial methods 
already being applied include waterflood, reservoir cyclic stimula- 
tion, and bottom-hole steam-cyclic stimulation. Methods that have 
undergone extensive commercial testing include surfactant flood, 
polymer flood, displacement of oil by steam, combined gas and 
water injection, and sulfuric-acid reservoir stimulation. Methods 
under trial-commercial testing include CO: flood, in-situ combustion, 
miscible displacement, and bottom-hole thermal-caustic stimulation. 
Methods prepared for commercial testing include micellar flood, 
caustic flood, oxidate flood, and injection of water and gas hydrates. 
Experiences with most of these methods are described. (MCW) 


16663 Tertiary oil recovery processes: physical principles and 
ities. Houpeurt, A.H. (Institut Francais du Petrole, Reuil- 
alruaison, France). pp 439-453 of In Future supply of nature-made 
troleum and gas. Meyer, R.F. (ed.). Elmsford, NY; Pergamon 
fen Inc. (1977). 

From 1. UNITAR conference on energy and the future; 
Laxenburg, Austria (5 Jul 1976). 

See CONF-760763—. 

Tertiary oil recovery covers the same methods as applied for 
primary and secondary methods. It is now thought that these meth- 
ods--surfactant processes, thermal processes, miscible drives, carbon 
dioxide processes, chemical floods, and improved waterfloods--ap- 
plied early in the development of the field could enhance the 
recovery rate enough to justify its cost. Efficiency of each method 
will vary according to the characteristics of each field. (MCW) 


16664 Tertiary recovery of crude oil. Doscher, T.M. (Univ. of 
Southern California, Los Angeles). pp 455-480 of In Future supply 
of nature-made petroleum and gas. Meyer, R.F. (ed.). Elmsford, NY; 
Pergamon Press Inc. (1977). 

From 1. UNITAR conference on energy and the future; 
Laxenburg, Austria (5 Jul 1976). 

See CONF-760763—. 

The need for tertiary recovery, i.e., the limits on discovering 
new resources in any geographical or political area and the limits to 
increasing recovery efficiency with conventional waterflood tech- 
nology are discussed initially. Then, the more important processes 
that have been proposed for tertiary recovery are reviewed. (MCW) 


16665 Potential and economics of enhanced oil recovery. Kuusk- 
raa, V.A.; Muller, J.M.; Vipperman, O.T. pp 481-529 of In Future 
supply of nature-made petroleum and gas. on, R.F. (ed.). Elms- 
ford, NY; reapteee Press Inc. (1977). 

From |. UNITAR conference on energy and the future; 
Laxenburg, Austria (5 Jul 1976). 

See CONF-760763—. 

Numerous efforts are being directed toward ensuring alterna- 
tive and more assured supplies of nature-made petroleum. The paper 
discusses one of these efforts--the introduction of advanced-recovery 
technology, for increasing the recovery from the world’s oil reser- 
voirs. Constraints, economics, and efficiency of various methods are 
discussed. The authors conclude that there are three paths that can 
be followed. The bleak or the base case represents a return to the 
economics of the 1960s, precluding much contribution from en- 
hanced oil recovery. The reasonably attainable or the lower-bound 
case requires certain technological breakthroughs and economics 
such as currently prevail on the world market, but which will not be 
sufficient to replace declining production. The upper-bound case 
requires not only favorable economics but also a high degree of 
cooperation between consumers and industry and government, as 
well 2s strong resource commitment to the emerging technology of 
EOR. (MCW) 


16666 Tertiary recovery of crude oil. Cronquist, C. (Gulf Uni- 
versities Research Consortium, Houston, TX). pp 531-555 of In 
Future supply of nature-made petroleum and gas. Meyer, R.F. (ed.). 
Elmsford, NY; Pergamon Press Inc. (1977). 

From 1. UNITAR conference on energy and the future; 
Laxenburg, Austria (5 Jul 1976). 

See CONF-760763—. 

In the United States there has been accelerating activity 
towards developing enhanced-oil-recovery techniques to improve 
the recovery efficiency of oil from already-developed reservoirs. 
The potential additional recovery from these processes is large, 
estimated to be 18 to 36 x 10° barrels. The terminology, processes, 
characteristics, field experience, and analysis methodology are dis- 
cussed. Specific —- and the results on carbon dioxide flooding 
and surfactant flooding at Little Creek (southeastern U.S.) and 


ERA VOL. 3, NO. 8 


Robinson Area (north-central U.S.), respectively, are described. 48 
references. (MCW) 


16667 Systematic approach to the assessment of a nation’s oil 
supply additions through enhanced recovery methods. Hasiba, H.H. 
(Gulf Science and Tech. Co., Pittsburgh); Wilson, L.A. Jr.; Martin- 
elli, J.W. pp 557-589 of In Future supply of nature-made petroleum 
and gas. Meyer, R.F. (ed.). Elmsford, NY; Pergamon Press Inc. 
(1977). 

From 1. UNITAR conference on energy and the future; 
Laxenburg, Austria (5 Jul 1976). 

See CONF-760763—. 

Uncertainties exist about the technical applicability and suc- 
cess of enhanced-recovery processes. There are uncertainties in the 
process technology, questions about the displacement efficiency and 
volumetric conformance, oil saturation, reservoir characterization, 
and corrosion and well-completion problems. The significant factors 
are the oil-in-place, the fraction of it that is produced, and the cost to 
produce it. Enhanced oil reserves and costs could be estimated 
probabilistically, utilizing probability concepts that are commonly 
used in exploration economics. This paper demonstrates how these 
concepts can be used to estimate enhanced oil reserves resulting 
from the application of enhanced-recovery techniques. To do this 
the development of enhanced oil reserves are viewed as occurring in 
four sequential steps, each of which results in a reduction in the 
uncertainty but at a cost in both time and money. These steps are 
prospect screening, pre-pilot evaluation, the field pilot test, and the 
commercial-venture decision. This development of reserves is illus- 
trated by using one reservoir from a hypothetical national group of 
reservoirs as an example and subjecting it to analysis in each of these 
phases. (MCW) 


16668 Review of thermal recovery applications in the United 
States. Ramey, H.J. Jr.; Brigham, W.E. (Stanford Univ., CA). pp 
591-609 of In Future supply of nature-made petroleum and gas. 
Meyer, R.F. (ed.). Elmsford, NY; Pergamon Press Inc. (1977). 

From 1. UNITAR conference on energy and the future; 
Laxenburg, Austria (5 Jul 1976). 

See CONF-760763—. 

Although there is definite proof of intentional use of hot-fluid 
injection (both water and steam) dating to the 1920s and 30s modern 
interest in thermal recovery of oil seems to date to the early 1950s 
with the discovery of the in-situ combustion process. By the end of 
the 1950s, the first commercial in-situ combustions were installed; 
these are still operating today. However, there are only a handful of 
commercial operations, mostly in California. In the early 1960s the 
main interest in thermal recovery shifted to cyclic steam injection 
and production of oil. Where applicable, the cyclic process has been 
very successful, and most California operators have fully developed 
their cyclic-steam-injection potential. Currently, interest is shifting 
toward operations involving continuous injection coupled with 
cyclic steam stimulation of producing wells. Cyclic steam injection 
has been an important factor in delaying the decline in oil production 
rate in California. Economically successful thermal oil-recovery 
operations of all three major types: in-situ combustion, continuous 
steam injection, and cyclic steam injection have been conducted in 
many parts of the world. 44 references. 


16669 In situ combustion method for oil recovery: state of the art 
and potential . Stosur, J.J. (Energy Research and Development 
Administration, Washington, DC). pp 611-623 of In Future supply of 
nature-made petroleum and gas. Meyer, R.F. (ed.). Elmsford, NY; 
Pergamon Press Inc. (1977). 

From 1. UNITAR conference on energy and the future; 
Laxenburg, Austria (5 Jul 1976). 

See CONF-760763—. 

In-situ combustion is very expensive, partly because essential- 
ly the entire investment must be made before any oil is produced; the 
early investment of delayed income hurts profitability. On the posi- 
tive side, next to waterflooding, in-situ combustion is perhaps the 
most widely applicable enhanced-recovery method. It is suitable for 
oils with gravities ranging from about 10° to 40° API and has the 
advantage in its use of omnipresent fluids, air and water. The process 
definitely can produce additional oil where waterflooding cannot; in 
fact, it can be used in waterflooded reservoirs as a tertiary-recovery 
method. Unlike other thermal recovery processes, in-situ combustion 
generates heat in the reservoir itself, which gives it a significant 
advantage. The amount of fuel consumed is a small fraction of the oil 
— and it comprises the least desirable residuum, left behind as 
coke. 


16670 Logistic restraints for the future production of petroleum 
by tertiary recovery. Crump, J.R. (Univ. of Houston, TX). pp 625- 
643 of In Future supply of nature-made petroleum and gas. Meyer, 
R.F. (ed.). Elmsford, NY; Pergamon Press Inc. (1977). 

From 1. UNITAR conference on energy and the future; 
Laxenburg, Austria (5 Jul 1976). 

See CONF-760763—. 
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As recently as 1975, the view on the feasibility of tertiary oil 
recovery was optimistic, but now the view is very cautious as a 
result of a better perception of the technical, economic, and political 
uncertainties. The paper examines the general logistic problems that 
will arise if tertiary recovery processes proceed on a broad scale and 
offers certain conclusions and guiding principles that will influence 
decisions regarding such applications. Surfactant methods are em- 
phasized, assuming that the important tertiary processes are microe- 
mulsion flooding, surfactant flooding, carbon dioxide flooding, and 
thermal drives. (MCW) 


16671 Enhanced recovery of heavy oil in California. Leighton, 
A.J. (Energy Research and Development Administration, Oakland, 
CA). pp 791-799 of In Future supply of nature-made petroleum and 
gas. Meyer, R.F. (ed.). Elmsford, NY; Pergamon Press Inc. (1977). 

From 1. UNITAR conference on energy and the future; 
Laxenburg, Austria (5 Jul 1976). 

See CONF-760763—. 

Reserves of light oils are rapidly being depleted in California, 
resulting in a need to recover the heavy oil reserves. The quantity of 
heavy oil in place is believed to be substantial; estimates of the 
volume of oil having an API gravity of less than 20° vary between 
36 and 47 x 10° barrels. In general, oil recovery methods operate by 
applying pressure, loosening fluid globules from sand grains in 
underground formations, and moving the fluids toward a well. 
Primary and secondary recovery rely mainly on pressuring and 
moving fluid. Enhanced recovery uses all three mechanisms. The 
state-of-the art is summarized. (MCW) 


16672 Stimulating recovery from heavy oil resources: mid-conti- 
nent area. Heath, L.J. (Energy Research and Development Adminis- 
tration, Bartlesville, OK). pp 801-819 of In Future supply of nature- 
made petroleum and gas. Meyer, R.F. (ed.). Elmsford, NY; Perga- 
mon Press Inc. (1977). 

From 1. UNITAR conference on energy and the future; 
Laxenburg, Austria (5 Jul 1976). 

See CONF-760763—. 

Many heavy oil deposits exist in the mid-continent of the U.S. 
Tests in southeastern Kansas to determine whether a method can be 
developed for economic production of heavy oil are described. The 
method being studied involves the use of chemical explosives to 
rubblize the formation followed by the injection of a solvent. Heavy 
oil is defined as oil having a gravity of 25° API or lower. (MCW) 


16673 Oil and gas developments in Pennsylvania in 1975. Lytle, 
W.S.; Piotrowski, R.G.; Heyman, L. Harrisburg, PA; Pennsylvania 
Geological Survey (1976). 45p. . 

Drilling and production activities in 1975 in Pennsylvania are 
compared with 1974 data. Contained in this publication are three 
shallow gamma-ray logs (two from the oil belt and one from the gas 
fields) and one deep gamma-ray log on which shallow and deep 
producing intervals have been designated. Part I of this report 
contains comments on wells in the commonwealth with good com- 
pletions or of special note for other reasons. Part II contains the 
statistics and review of industry activities for the year. Part III is on 
the recent Onondaga “reef” discovery and play in McKean County 
and part IV is the summarized records of the 1975 deep wells. 
(MCW) 


PROCESSING 
REFER ALSO TO CITATION(S) 18491, 19271 


16674 (CONF-750677—P1, pp 158-180) Analysis of failures of 
materials in the Amuay refinery. Blanco, E. (Creole Petroleum Corp., 
Judibana, Estado Falcon, Venezuela). 1975. (In Spanish). 

From 4. inter-American conference on materials technology; 
Caracas, Venezuela (29 Jun 1975). 

In IV inter-American conference on materials technology. 

Material failure because of corrosion can be quite costly in a 
refinery because of the loss of a unit and the cost of replacing it. 
Therefore failures should be carefully analyzed in order to determine 
the causes and to make recommendations on the selection of materi- 
als so that the failure can be avoided in the future. In order to 
illustrate the importance of the analysis of failures in the operation of 
a refinery, the following corrosion problems and their correction are 
described: failures of austenitic stainless steel because of stress corro- 
sion in the presence of polythionic acids or chlorides in solution; 
cracking of high resistance and/or hardness steels in corrosive media 
such as H2S in solution or monoethylamine; corrosion/erosion of 
carbon steels by H2S in solution; failures in furnace tubes because of 
the combustion of fuels with high V and/or Na content; and corro- 
sion caused by HCI from the hydrolysis of salts of the crude 
petroleum or corrosion by crudes with high nephthenic acid content. 
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16675 Activation of ferrierite and conversion of hydrocarbons 
therewith. Miale, J.N.; Olson, D.H. (to Mobil Oil Corp.). US Patent 
4,054,511. 18 Oct 1977. Filed date 22 Jul 1976. 8p. 

Ferrierite ore is activated for normal paraffin conversion by 
exchanging with the ammonium ion, heating in air at a temperature 
from about 775°F to about 1000°F and exchanging again with the 
ammonium ion. Activation of ammonium ferrierite for conversion of 
branched paraffins is accomplished (1) by treatment with HF or (2) 
by heating in steam at a temperature within the above range, 
followed by exchange with ammonium ion. Ferrierite ore per se may 
be treated with HF, but to complete activation for conversion of 
branched paraffins, the HF treated ore must be exchanged with the 
ammonium ion. 


16676 Process for catalytic conversion. Lampadarios, G.V. (to 
Atlantic Richfield Co.). US Patent 4,054,509. 18 Oct 1977. Filed date 
27 Feb 1976. 8p. 

A catalytic reactor is claimed in which feed, catalyst and 
diluent gas enter the bottom of a reactor which has a cross-sectional 
area which does not decrease substantially, preferably which has a 
substantially constant cross-sectional area, from the point at which 
catalyst and feed first come in contact to the reactor outlet. Atop the 
reactor is a disengagement vessel of relatively large diameter in 
which the product gases are separated from the catalyst. The cata- 
lyst drops through a stripper culminating in a bend which collects 
catalysts to provide a seal between the reactor and a regenerator. A 
lift line carries the catalyst to the top of the regenerator through 
which the catalyst moves downward to a transfer line that returns 
the catalyst to the reactor. Flue gases are removed from the top of 
the regenerator. The transfer line culminates in a bend to collect 
solid catalyst, providing a seal between the regenerator and the 
reactor. Fluidizing gas is introduced into the transfer line by an inlet 
probe which can be moved vertically so that the level within the 
transfer line at which the gas is introduced can be varied to control 
the catalyst flow rate. An improved process of catalytic hydrocar- 
bon conversion has also been discovered. 4 claims, | figure. 


16677 Demetalation and desulfurization of residual oil utilizing 
hydrogen and trickle beds of catalysts in three zones. Milstein, D.; 
Fischer, R.H. (to Mobil Oil Corp.). US Patent 4,054,508. 18 Oct 
1977. Filed date 27 Dec 1976. 10p. 

This invention is concerned with removing metal and sulfur 
contaminants from residual oil fractions by catalytic contact with 
two different catalysts in the presence of hydrogen. In this process, 
the oil is first contacted with the major fraction of a catalyst 
comprising a Group VIB metal and an iron group metal oxide, such 
as a mixture of cobalt and molybdenum oxides, composited with an 
alumina support, the catalyst having at least 60% of its pore volume 
in pores of 100A to 200A diameter and at least about 5% of its pore 
volume in pores having a diameter greater than 500A. The oil is then 
contacted with a second catalyst of the high surface-area, cobalt- 
molybdenum on alumina type having a major fraction of its pores in 
the 30 to 100A diameter range. Finally, the oil is contacted with the 
remainder of the large-pore catalyst. 6 claims, 8 figures. 


16678 Demetallization and desulfurization of petroleum feed- 
stocks with manganese on alumina catalysts. Ward, J.W. (to Union 
Oil Co. of California). US Patent 4,045,331. 30 Aug 1977. Filed date 
23 Oct 1975. 10p. 

A novel process for the demetallization of petroleum feed- 
stocks comprises contacting a petroleum feedstock at elevated pres- 
sures and temperatures, and preferably in the presence of hydrogen, 
with a catalyst comprising a manganese component composited with 
alumina, said catalyst having a surface area in excess of 175 m?/gm 
and having at least 60 percent of its pore volume in pores having 
diameters between 50 and 200 A. Preferred catalysts comprise 
between about 2 and 15 weight-percent manganese. Removal of 
more than 25 percent, usually more than 50 percent, of the organo- 
metallic impurities can be achieved. 16 claims. 


16679 Heavy crudes of Venezuela: an alternative for the future. 
Gutierrez, F.J. (Ministerio de Minase Hidro Carburos, Caracas). pp 
781-789 of In Future supply of nature-made petroleum and gas. 
Meyer, R.F. (ed.). Elmsford, NY; Pergamon Press Inc. (1977). 

From 1. UNITAR conference on energy and the future; 
Laxenburg, Austria (5 Jul 1976). 

See CONF-760763—. 

Venezuela has large reserves of heavy crude. The production 
capacity of heavy crudes has heretofore been absorbed by the 
international market. With the decline in the reserves of light crudes, 
it is now logical to consider utilization of heavy crudes at home and 
to develop mechanisms that would allow the use of the existing 
refineries in the treating and processing procedures. Plans that are 
being advanced in Venezuela with a view to a better and more 
efficient utilization of energy are discussed. (MCW) 
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PRODUCTS AND BY-PRODUCTS 
REFER ALSO TO CITATION(S) 18458 


16680 Process oils in tight supply this year. Johnson, I.H. (Sun 
Petroleum Products Co., Philadelphia). Rubber World; 177: No. 1, 
47, 50, 52(Oct 1977). 

Hydrocarbon oils are used as plasticizers in rubber. Three 
types of petroleum stocks are involved: aromatic, paraffinic, and 
naphthenic oils. There was in 1977 a serious shortage of process oils 
of all types. The underlying causes for that shortage are reviewed 
and a forecast of the future situation presented. (DLC) 


16681 Method for preparing a lactone reaction product. Powell, 
J.C. (to Texaco Inc.). US Patent 4,047,899. 13 Sep 1977. Filed date 
28 Jun 1976. 8p. 

Method for preparing a lactone reaction product comprises 
reacting an alkenylsuccinic acid under substantially anhydrous con- 
ditions in the presence of a protonating agent and at an elevated 
temperature ranging up to about 100°C. This lactone reaction prod- 
uct can be used as a rust inhibitor in motor fuel (gasoline). 23 claims. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 16570, 20048 


MARKETING AND ECONOMICS 
REFER ALSO TO CITATION(S) 16680, 18439, 18446, 18448 


16682 Implications of changing oil prices on resource evaluations. 
Seidl, R.G. (IIASA, Laxenburg, Austria). pp 113-137 of In Future 
supply of nature-made petroleum and gas. Meyer, R.F. (ed.). Elms- 
ford, NY; Pergamon Press Inc. (1977). 

From 1. UNITAR conference on energy and the future; 
Laxenburg, Austria (5 Jul 1976). 

See CONF-760763—. 

The author comments on various estimates made by different 
researchers in an effort to determine how much oil could eventually 
be discovered and how much of that amount could be economically 
recovered. He then presents the Resource Cube Concept to coordi- 
nate the various estimates for various energy sources. It is built 
around three axes formed by the resource base line, the discovery 
line, and the recovery. Each element of the concept is discussed, 
with the author concluding that the increase in oil prices has not 
only increased the amount of economically recoverable resources, 
but also worked to reduce the increase in consumption. (MCW) 


WASTE MANAGEMENT 


REFER ALSO TO CITATION(S) 16739, 18327, 18328, 19774, 
19815, 20010 


16683 (BERC/RI—77/19) Comparison of BERC re-refining pro- 
cess with acid/clay/distillation process. Brigda, R.J. (Department of 
Energy, Bartlesville, Okla. (USA). Bartlesville Energy Research 
Center). Sep 1977. Contract EY-77-X-19-0237. 32p. Dep. NTIS, PC 
A03/MF AOl. 

This report compares the economics of acid/clay re-refining 
with the economics of the BERC solvent re-refining process. The 
costs of re-refining using the BERC process have been studied in a 
previous report entitled 'Predesign Cost Estimate for Re-refined 
Lube Oil Plant” prepared for the Bartlesville Energy Research 
Center. Many of the basic assumptions such as plant size, unit 
capacities, etc. used in that report have been used in this document. 
Part I of this report compares both technologies with vacuum 
distillation as is anticipated with the BERC process. The cost of 
processing a gallon of re-refined oil with acid/clay/distillation tech- 
nology was found to be 48.7 cents per gallon compared to 40.1 cents 
per gallon using the BERC solvent/distillation process. Part II of the 
report compares acid/clay technology as is now commonly used 
with the BERC solvent system, without using vacuum distillation 
for either re-refining scheme. Cost for processing a gallon of oil 
using acid/clay without vacuum distillation was found to be 45.8 
cents per gallon compared to 37.9 cents per gallon for the BERC 
solvent system without vacuum distillation. It should be noted that 
the BERC process is less expensive than either acid/clay process. 


16684 (NP—22491) Waste oil recycling study: technical, econom- 
ic, and environmental assessment of used oil recovery and disposal for 
Ontario. Cukor, P. (Teknekron, Inc., Berkeley, Calif. (USA). Energy 
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and Environmental Engineering Div.). Mar 1976. 309p. Inc., Berke- 
ley, CA. 

The technical, economic, and environmantal feasibility of five 
commercially or experimentally proven processes for the re-refining 
of waste oils (both crank case oil and industrial oils) is evaluated. 
Detailed flowsheets of each process are given, and an economic 
analysis is made. The environmental impact of each process is 
determined. Alternative methods to re-refining and their environ- 
mental impacts are discussed. The demand for lubricating oils in 
Ontario is assessed. The results of a survey of attitudes toward the 
use of re-refined oil are reported. It is concluded that the optimal 
technology for a re-refinery in Ontario is the dehydration/clay 
process, operated on a contractual basis with industrial clients and 
using waste industrial oils as a feedstock. (JSR) 


16685 Process for regenerating lubricating oils. Avrillon, R.; 
Defives, D. (to Institut Francais du Petrole). US Patent 4,045,330. 30 
Aug 1977. Priority date 4 Jun 1975, France. 10p. 

Used lubricating oil is contacted with particles of a solid 
adsorption resin comprising at least 0.1 cc per gram of — of 
diameter in the range of 6 to 300 angstroms. The resin is preferably a 
porous polycondensate or cross-linked copolymer comprising pyri- 
dyl or hydroxy groups, for example a polycondensate of phenol and 
formaldehyde. The resin may be reactivated by rinsing with an 
organic solvent such as an alcohol, a ketone or a chlorinated 
hydrocarbon. 16 claims. 


16686 Development of a polyurethane foam marine oil recovery 
system. Oxenham, J.P.; Cochran, R.A.; Hemphill, D.P.; Scott, P.R.; 
Fraser, J.P. (Shell Development Co., Houston, TX). pp 277-289 of 
In Prevention and control of oil spills. Washington, DC; American 
Petroleum Inst. (1973). 

From Conference on the prevention and control of oil spills; 
Washington, DC, USA (13 Mar 1973). 

CONF-730386—. 

A system has been developed for recovering spilled oil from 
water, under a wide variety of environmental conditions and for all 
types of oils, at rates up to 9,000 gal/hr. This system is based on the 
use of polyurethane foam, foamed on the job site, as a sorbent for the 
spilled oil. The foam is recirculated to increase efficiency and to 
lower unit costs. Equipment needed includes collection booms, an 
open-mesh chainlink belt for harvesting the oil-soaked sorbent, and a 
roller-wringer to remove oil and water from the foam. The foam is 
initially comminuted and distributed onto the water by means of a 
hay blower (mulcher), and recycled pneumatically or by mechanical 
conveyor. Recovered oil and water are transported to shore for 
further treatment prior to disposal. Used foam is disposed of by 
incineration. 


‘ 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 16470, 16686, 16736, 16737, 
16738, 18327, 18329, 18330, 18434, 19257, 19258, 19259, 19753, 
19758, 19759, 19775, 19776, 19777, 19778, 19779, 19780, 19803, 
19804, 19806, 19815, 20011, 20012, 20015, 20016, 20017, 20021, 
20022, 20025, 20026, 20027, 20035, 20042, 20043 


16687 (CONF-730386—, pp 589-596) Effective oil spill contain- 
ment-recovery system for high seas use. Glaeser, J.L. (Exxon Co., Los 
Angeles). 1973. 

From Conference on the prevention and control of oil spills; 
Washington, DC, USA (13 Mar 1973). 

In Proceedings of joint conference on prevention and control 
of oil spills. 

The development and testing of a now operational oil spill 
containment-recovery system are discussed. Unique designs incorpo- 
rated into the system include an oil spill containment barrier utilizing 
a "Bottom Tension” concept to increase containment effectiveness 
and survival strength and a wave compensating, weir type skimmer 
system utilizing a droplet formation process to recover high viscos- 
ity emulsions. A testing program has described the operational 
characteristics of the system. The results of this program are present- 
ed. A typical operational “package” using the basic boom and 
skimmer components is discussed. 


16688 (CONF-730386—, pp 601-615) Jet oil recovery device. 
Stewart, J.K. (James Griffiths and Sons, Inc., Seattle). 1973. 

From Conference on the prevention and control of oil spills; 
Washington, DC, USA (13 Mar 1973). 

In Proceedings of joint conference on prevention and control 
of oil spills. 

Emphasis with most contemporary oil recovery schemes is 
directed toward recovering floating oil in as pure a form as possible 
at its source. Because of its operating characteristics, the jet oil 
recovery device described causes contact of jet water streams with 
the recovered oil and separates the fluids within it. This concept 
involves the utilizing of the surface tension characteristic of oil along 
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with the hydraulic jet action to lift floating oil over a non-adjustable 
weir. As shown herein, a low pressure stream of water will carry 
with it an almost equal volume of contacted oil, depending on the 
type of oil, depth, jet angularity and outlet submersion, and other 
variable criteria. This paper is purely descriptive and findings reflect 
actual physical construction and tests only. 


16689 (IVL-B—334) St. Peter oil spill: an ecological and socio- 
economic study of effects. Jerneloev, A.; Linden, O.; Rosenblum, I. 
(Swedish Water and Air Pollution Research Lab., Goeteborg). 1976. 
38p. Dep. NTIS (US Sales Only), PC A03/MF AOl1. 

In connection with an oil spill, damage to mangrove swamps 
was reported. A group was assigned to assess the damage, advise on 
possible reclamation, and recommend action in similar future cases. 
Biological studies of the oil-contaminated mangrove area have 
shown that organisms had returned in abundance and sizes that made 
contaminated areas indistinguishable from unaffected localities. This 
suggests that the mechanism for recovery is one of migration from 
unaffected parts of the mangroves rather than through multiplication 
of surviving individuals. A socio-economic study revealed: (a) Pri- 
mary effects—severe yet short-term effects on marine fauna resulting 
in a sharp reduction of the income of those persons engaged in 
fishing or in some aspects of fish marketing. (b) Secondary effects— 
within the fish marketing and tourist sectors—these were shown to 
have been of greater magnitude and of longer duration than the 
primary direct effects. 


16690 Oil skimming apparatus. Propp, C.F. US Patent 
4,054,525. 18 Oct 1977. Filed date 7 Feb 1974. 12p. 

Apparatus is described for removing oil and the like from the 
surface of water. A vessel has a sump in which a pump is provided 
for removing the oil and water mixture. The sump has a front inlet 
associated with a float and a connecting flexible apron directing the 
oil and water mixture from the float to the sump. The apron allows 
the float to move vertically and to pivot longitudinally and laterally 
such that the float can maintain a uniform feeding position indepen- 
dent of the main vessel. The float is disposed in a front opening of 
the vessel for compactness, and for directing oil into the inlet means. 
9 claims, 15 figures. 


16691 Oil sweep. Schwartz, M.G.; Lorentzen, A.P.; Bucheck, 
D.J. (to Minnesota Mining and Manufacturing Co.). US Patent 
4,052,306. 4 Oct 1977. Filed date 12 Oct 1976. 6p. 

A floatable oil sweep useful in caltaaiinn an oil spill on a 


moving body of water comprises an elongated web of oil sorbent 
adapted to float on the body of water with its large-area faces 
parallel to the waterline, and a weighted open-mesh netting attached 
to the web and adapted to be suspended below the floating web 
when the oil sweep is deployed. Use of the netting has been found to 
significantly extend the period of time before oil droplets are carried 
under the oil sweep by movement of the body of water. 7 claims, 5 
figures. 


16692 Infrared determination of oily matter extracted from water 
by Freon 113. Coles, G.P.; Dille, R.M.; Shull, D.L. (Texaco, Inc., 
Richmond, VA). Prepr., Div. Pet. Chem., Am. Chem. Soc.; 20: No. 3, 
641-649(Aug 1975). 

From 170. American Chemical Society national meeting; 
Chicago, IL, USA (24 Aug 1975). 

See CONF-750806—P3. 

With proper calibration, the ir technique is capable of produc- 
ing accurate, precise quantitation of a wide variety of petroleum 
hydrocarbons in water matrices down to the 1 to 10 ppM range, 
provided that the Freon extract does not contain CH absorbance due 
to nonpetroleum material. The ir method measures the volatile 
components lost in the gravimetric method. This technique can be 
easily correlated with gravimetric data so that historical data using 
the latter technique are still of value. Furthermore, the ir technique 
can be made to accurately measure low boiling aromatic components 
extracted from water and is not influenced by Freon-soluble materi- 
als that do not contain the aromatic carbon-hydrogen linkage. 6 
tables, 2 figures. 


16693 Local area pollution surveillance systems: a summary of 
the Coast Guard's research and development activities. White, G.P. 
(Coast Guard Headquarters, Washington, DC); Arecchi, A.V. pp 
123-127 of In 1975 conference on prevention and control of oil 
pollution. Washington, DC; American Petroleum Inst. (1975). 

From Conference on prevention and control of oil pollution; 
San Francisco, CA, USA (25 Mar 1975). 

See CONF-750386—. 

Each year a large number of discharges of oil and other 
hazardous polluting substances from transportation-related processes 
occur in the navigable waters of the United States. In order to 
minimize environmental damage from such discharges and to effect 
prompt containment and cleanup efforts, these spills must be detect- 
ed and reported as quickly as possible. The Coast Guard has been 
investigating oil detection techniques and sensor equipment with a 
view to establishing local area pollution surveillance systems in 
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various port and estuarine areas. The exact configuration of the 
surveillance systems will be dictated to a large extent by the capabili- 
ties of the detectors available. Consequently, the Coast Guard effort, 
to date, has been concentrated primarily on the development and 
evaluation of the sensors themselves. This paper summarizes that 
effort and presents an overview of work still to be accomplished. 


16694 Flight evaluation of U.S. Coast Guard airborne oil surveil- 
lance system. Maurer, A. (Coast Guard, Washington, DC); Edger- 
ton, A.T. pp 129-141 of In 1975 conference on prevention and 
control of oil pollution. Washington, DC; American Petroleum Inst. 
(1975). 

From Conference on prevention and control of oil pollution; 
San Francisco, CA, USA (25 Mar 1975). 

See CONF-750386—. 

A prototype airborne oil surveillance system was developed 
for the United States Coast Guard by Aerojet ElectroSystems Com- 
pany. The multisensor system permits real-time, day-night, all- 
weather detection, mapping, and documentation of oil spills at sea. 
The system was installed aboard a Coast Guard HU-16 Albatross 
and flight tested off the California coast. Surveillance data were 
obtained from natural seeps, a series of controlled oil spills, routine 
shipping, and targets of opportunity. The airborne system consists of 
a sidelooking radar, a passive microwave imager, a multispectral 
low-light level TV, a multichannel line scanner, a position reference 
system, and a real-time processor-display console. The system reli- 
ably detected and mapped oil spills and seeps in conditions ranging 
from dense undercast to clear, from wind speeds of 0 to 25 knots, 
and from daytime to total darkness. Test results demonstrate that a 
practical airborne oil surveillance system is feasible and can be 
invaluable to other Coast Guard missions. 


16695 Evaluation and development of passive tagging procedures 
for the identification of crude oil spilled on water. Hunt, G. (Dept. of 
Environmental Protection, Augusta, ME); Horton, D.; Levine, J.; 
Mayo, D.; Donovan, D.; Shelley, W.; Jiang, L.; Crane, R.; Johnson, 
R. pp 143-148 of In 1975 conference on prevention and control of oil 
pollution. Washington, DC; American Petroleum Inst. (1975). 

From Conference on prevention and control of oil pollution; 
San Francisco, CA, USA (25 Mar 1975). 

See CONF-750386—. 

Several off-the-shelf passive tagging techniques were used to 
evaluate the viability of Maine’s Oil Conveyance Law to determine 
the origin of mystery oil spills. Duplicating the operating conditions 
of the law, ship's samples of all crude oil shipments received during a 
15-day period at Portland Harbor were collected. Selected crude oils 
were subjected to weathering in 500-gallon tanks exposed to the 
outdoor ambient conditions of Portland, Maine. Subsamples of the 
weathering spill were taken at several intervals up to 15 days. 
Attempts were made to correctly match the weathered “unknown” 
to one of the collection of ships’ samples by passive tagging. Tech- 
niques employed included the comparison of gas chromatograms by 
several procedures, vanadium-nickel ratios, sulfur-nitrogen ratios, 
and infrared spectra. In a preliminary review of the data, successes 
and limitations are discussed. 


16696 Maritime Administration program for the prevention and 
control of oil pollution from vessels. Steinman, G.C. (Maritime Ad- 
ministration, Washington, DC); Chappel, W.B. pp 177-185 of In 1975 
conference on prevention and control of oil pollution. Washington, 
DC; American Petroleum Inst. (1975). 

From Conference on prevention and control of oil pollution; 
San Francisco, CA, USA (25 Mar 1975). 

See CONF-750386—. 

An overview is presented of the Maritime Administration 
(MarAd) program to abate and control oil pollution from ships. The 
main thrust of the program is in the prevention of oil pollution 
through cost effective measures which would maintain the competi- 
tive position of the U.S. merchant fleet. The paper discusses such 
pollution abatement features as oil discharge monitoring and control ‘ 
systems, oily water separators, oily waste slop tanks, collision avoid- 
ance radar, and inert gas systems that are required to be installed on 
vessels that receive government financial assistance in the form of 
construction differential subsidy. In addition, the paper addresses the 
environmental and economic impact of the 1973 International 
Marine Pollution Convention on the Maritime Administration 
Tanker Construction Program, particularly as it relates to the IMCO 
segregated ballast requirements, improved Load-on-Top (LOT) pro- 
cedures, and port reception facilities. Recommendations for future 
action to abate ship-generated pollution at the national and interna- 
tional levels are provided. 


16697 Spill prevention: the SPCC approach. Charlton, T.J.; Cun- 
ningham, J.M. (Environmental Protection Agency, Washington, 
DC). pp 187-188 of In 1975 conference on prevention and control of 
oil pollution. Washington, DC; American Petroleum Inst. (1975). 
From Conference on prevention and control of oil pollution; 
San Francisco, CA, USA (25 Mar 1975). 
See CONF-750386—. 
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The Oil Spill Prevention Program of the Environmental 
Protection Agency is discussed as it has evolved from the imple- 
menting tegislation: section 311(j)(1)(C) of the Federal Water Pollu- 
tion Control Act. The regulations apply to all non-transportation- 
related facilities with oil storage in excess of certain minimum 
amounts from which spilled oil could reasonably be expected to 
reach navigable waters. The prevention program centers around a 
requirement in the regulation that these facilities must prepare and 
implement a Spill Prevention Control and Countermeasure (SPCC) 
plan. The type of engineering analysis needed to prepare or review a 
plan is discussed along with an outline of what EPA considers to be 
the elements of a good plan. After the period for plan implementa- 
tion is past, a facility must submit its SPCC plan to EPA for review 
if it experiences spill problems. After review, EPA may require 
revisions to the plan in the form of amendments, but there are 
several levels of technical appeal on amendments. The paper dis- 
cusses EPA plan reviews, amendment procedures, appeals on 
amendments, and penalty procedures and appeals from penalties. 


16698 Navy shipboard investigation of oily wastes. Smookler, 
A.L.; Harden, J.W. Jr. (Naval Ship Research and Development 
Center, Annapolis). pp 189-193 of In 1975 conference on prevention 
and control of oil pollution. Washington, DC; American Petroleum 
Inst. (1975). 

From Conference on prevention and control of oil pollution; 
San Francisco, CA, USA (25 Mar 1975). 

See CONF-750386—. 

The Navy’s shipboard oily waste problem is defined. The 
nature, sources, and generation rates of oily waste produced by 
Naval ships while in port and at sea under various modes of 
= are presented. In surveys of bilge oily waste conducted on 
32 ships, bilge fluid generation rates, while in-port cold iron, ranged 
from a low of approximately 3,000 gallons per day for various 
destroyers to a high of 80,000 gallons per day for an attack carrier. 
These fluids were characterized as approximately 99.9% water; oil 
films or layers amounted to 0.1% of the total bilge fluid volume. The 
water layer contained less than 91 parts per million oil and 34 
milligrams per liter solids 90% of the time. The principal particulate 
constituents are defined as approximately 75% organic and 25% 
inorganic with the major inorganic elements comprised of iron 
oxide, zinc and aluminum. Questionnaire surveys of nearly 500 ships, 
followed by some ship visits, indicate that approximately 10% of all 
shipboard oily waste is comprised of ballast waters of which 73% is 
contributed by oilers; over 50% of the remaining ship population 
accounts for less than 3% of the ballast oily waste. Additional oily 
waste sources are defined. Principal bilge fluid sources are identified, 
and methods of reducing the volume of bilge fluids generated are 
explained. Survey data indicate that the major effort of the Navy's 
oil pollution abatement program should be the development of 
suitable shipboard oil-water separators. 


16699 Slop tank design for improved load-on-top. Fiocco, R.J. 
(Exxon Research and Engineering Co., Florham Park, NJ); Ridley, 
V.W. pp 195-200 of In 1975 conference on prevention and control of 
oil pollution. Washington, DC; American Petroleum Inst. (1975). 

From Conference on prevention and control of oil pollution; 
San Francisco, CA, USA (25 Mar 1975). 

See CONF-750386—. 

Slop tanks are the focal point of the Load-On-Top system 
used on crude oil tankers to prevent pollution of the sea. Design of 
these tanks and their operating procedures strongly affect the degree 
of oil-water separation achieved. This paper presents the results of 
an investigation undertaken to define designs and procedures for 
improving separation and minimizing oil discharge to sea. The 
program was funded in part by the U.S. Maritime Administration. 
Based on tanker experience and laboratory tests with tank models, 
guidelines on capacity, structure, inlets, outlets, system design, and 
wastewater handling, procedures were developed. The guidelines 
aim at assuring successful Load-On-Top operations by (1) providing 
tanker operational flexibility for handling oily water, (2) minimizing 
the degree of oil-water mixing, (3) avoiding redispersion of separated 
oil during feeding and discharging operations, and (4) eliminating the 
possibility of accidental oil contamination. This investigation pro- 
vides a basis for future large-scale or shipboard studies to improve 
the performance of slop tanks on existing tankers as well as on future 
tankers. 


16700 United States Coast Guard's pollution incident reporting 
system: its use in program management. Leotta, J. (Coast Guard 
Headquarters, Washington, DC); Wallace, W.A. pp 201-204 of In 
1975 conference on prevention and control of oil pollution. Wash- 
ington, DC; American Petroleum Inst. (1975). 

From Conference on prevention and control of oil pollution; 
San Francisco, CA, USA (25 Mar 1975). 

See CONF-750386—. 

The Federal Water Pollution Control Act requires that any 
discharge of oil or hazardous substance in harmful quantities be 
reported to the “appropriate agency of the United States Govern- 
ment.” The Coast Guard has been designated as that agency. In the 
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case of all incidents or potential incidents reported to the Coast 
Guard or discovered by Coast Guard personnel, a report is submit- 
ted by the district commander to the Commandant via the Pollution 
Incident Reporting System (PIRS). PIRS was first promulgated in 
December 1971 for the purpose of collecting certain information 
concerning discharges of oil and other pollution incidents reported 
to the Coast Guard or discovered by Coast Guard personnel. It 
originally collected data relating to the nature of the discharge itself. 
The system has recently been augmented to include data concerning 
response (cleanup) activities and penalty actions. In this form, PIRS 
will serve two purposes: first, it will allow the Commandant and 
district commanders to measure the effectiveness of the Marine 
Environmental Protection (MEP) program; and second, it will allow 
the Commandant to respond to frequent inquiries from the Congress, 
industry, academic institutions, and the public concerning Coast 
Guard activities to protect the marine environment. This reporting 
system is being used to explore the nature of discharges of oil into 
U.S. waters. More specifically, PIRS can answer questions such as 
where and when the discharge occurred, the type of operation in 
progress, the cause of the spill, and the type of facility responsible. 
This paper will discuss how this information can help MEP program 
management set policies for preventing the pollution of our marine 
environment. 


16701 Tankship accidents and resulting oil outflows, 1969—1973. 
Card, J.C.; Ponce, P.V.; Snider, W.D. (Coast Guard, Washington, 
DC). pp 205-213 of In 1975 conference on prevention and control of 
oil pollution. Washington, DC; American Petroleum Inst. (1975). 

Information has been collected on 3,715 worldwide tankship 
accident involvements during the period 1969-1973 from Lloyd's 
Weekly Casualty Reports and other sources. Scope of the effort, 
assumptions and definitions used in data collection, and uncertainties 
about data are described. For 3,183 involvements of tankships over 
3,000 deadweight tons, frequencies of occurrence of breakdowns, 
collisions, explosions, fires, groundings, rammings, and structural 
failures are presented. Failure consequences including deaths, injur- 
ies, vessel damage, and accidental oil outflows are tabulated and 
relationship of vessel size, age, and location of involvement are 
examined. Information collected, once analyzed, should be useful in 
evaluating measures for reducing accidents and resulting oil outflows 
and evaluating risks associated with oil transport and production 
decisions. 


16702 Casco Bay oil spill: problems of cleanup and disposal. 
Eidam, C.L.; Fitzpatrick, E.V.; Conlon, J.F. (Environmental Protec- 
tion Agency, Boston). pp 217-221 of In 1975 conference on preven- 
tion and control of oil pollution. Washington, DC; American Petro- 
leum Inst. (1975). 

From Conference on prevention and control of oil pollution; 
San Francisco, CA, USA (25 Mar 1975). 

See CONF-750386—. 

The control and cleanup of a 100,000-gallon no. 6 fuel-oil spill 
which occurred in Casco Bay, Maine, on July 22, 1972, is described. 
A lack of locally available equipment, logistics involved in moving 
men and equipment to numerous off-shore islands which were affect- 
ed by the spill, and disposal of large amounts of oil-soaked debris 
presented unique problems to on-scene personnel. Additionally, the 
development of environmental priorities for cleanup proved most 
critical because the area produces commercial harvests of shellfish, 
lobsters, and intertidal seaweed, and serves as one of Maine's princi- 
pal recreation areas. Of particular concern was the major obstacle 
encountered in disposing of over 10,000 yards (7,646 m*) of oil- 
soaked seaweed which had either been gathered from intertidal 
rocks or removed from the water surface, and over 4,500 yards 
(3,440 m*) of contaminated beach sand. Oil-soaked sand was finally 
placed in a sanitary landfill utilizing guidelines developed by person- 
nel from EPA, Region I, Solid Waste Program. Oil-soaked debris 
was incinerated at a facility in Gray, Maine, which was specially 
modified for this purpose. Modifications included burner head and 
feed-grate changes to accept the debris. The damage resulting from 
the spill and the effectiveness of the cleanup were studied up to one 
year after the spill, utilizing a private consulting firm under contract 
to EPA. These studies indicated that the cleanup techniques used 
resulted in more successful survival and/or recolonization of interti- 
dal populations than in areas not cleaned. 


16703 Waterborne debris in marine pollution incidents. Hancock, 
J.A. (Columbus Lab., Long Beach, CA); Jensen, D. pp 223-229 of In 
1975 conference on prevention and control of oil pollution. Wash- 
ington, DC; American Petroleum Inst. (1975). 

From Conference on prevention and control of oil pollution; 
San Francisco, CA, USA (25 Mar 1975). 

See CONF-750386—. 

Floating debris has greatly hindered the cleanup of spilled 
fluids in several pollution instances. This debris has hampered the 
use of pollution-response equipment and has presented a major 
materials-handling and disposal problem. The types of waterborne 
debris found in coastal, harbor, and estuarine areas are described. 
Locations where debris has or could complicate spill cleanups are 
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described. General natural effects on debris concentration are also 
given. Current debris-handling practices are described along with 
the general handling requirements necessary for spill-cleanup contin- 
gency planning. Effects of debris on pollution-response equipment 
are considered. 


16704 Disposal of oil spill debris. Jones, R.G. (Coast Guard, 
Boston). pp 231-232 of In 1975 conference on prevention and control 
of oil pollution. Washington, DC; American Petroleum Inst. (1975). 

From Conference on prevention and control of oil pollution; 
San Francisco, CA, USA (25 Mar 1975). 

See CONF-750386—. 

A landfill was designed and constructed for the disposal of 
approximately 8,500 yards of debris collected in the cleanup of a 
major pollution incident in Narragansett Bay, Rhode Island. The 
debris primarily consisted of sand and gravel, but also included logs, 
large rocks, and tires picked up during. the beach cleanup. The 
landfill was constructed as a single cell with a sandy-silt base and 
cover with monitoring wells to sample the groundwater. The debris 
was layered in alternate layers of one foot of debris and six inches of 
clean fill within the cell. The results of the analysis of samples of the 
groundwater, to date, indicate no increase in the total organic 
carbon or phenolic content. 


16705 Oakland estuary oil spill cleanup: a review of a major oil 
spill cleanup in a trash-laden estuary emphasizing small boat harbor 
cleanup. Hanson, J.R. (Shell Oil Co., San Francisco); Kochis, D.M. 
pp 233-240 of In 1975 conference on prevention and control of oil 
pollution. Washington, DC; American Petroleum Inst. (1975). 

From Conference on prevention and control of oil pollution; 
San Francisco, CA, USA (25 Mar 1975). 

See CONF-750386—. 

Shortly before midnight, January 18, 1973, 171,000 gallons of 
oil spilled into storm drains and waters of the Oakland (California) 
Estuary. This report covers the $1.2 million cleanup by Clean Bay, 
Inc., an industry-sponsored oil spill cooperative designated by the 
U.S. Coast Guard as the principal cleanup contractor. The report 
includes a day-by-day review of the cleanup experience and an 
evaluation of procedures, emphasizing problems encountered in 
cleanup of oil in trash-laden waters. Experience gained in the 
cleanup of 16 small boat harbors is reviewed, including pre-cleanup 
arrangements, techniques of consolidating and removing oil around 
boats and finger-piers, and the final cleanup of marina facilities. 


16706 On-line computer systems for environmental emergency 
management. McNeil, C.S.L. (Environment Canada, Hull). pp 255- 
257 of In 1975 conference on prevention and control of oil pollution. 
Washington, DC; American Petroleum Inst. (1975). 

From Conference on prevention and control of oil pollution; 
San Francisco, CA, USA (25 Mar 1975). 

See CONF-750386—. 

Environmental emergency management computer systems in 
Canada are described. Information is included on technical assis- 
tance, national emergency equipment locator system, national analy- 
sis of trends in emergencies systems, and spill computers in action. 


(JRD) 


16707 United States Coast Guard Arctic oil-pollution program. 
Getman, J.H. (Coast Guard, Washington, DC). pp 259-264 of In 
1975 conference on prevention and control of oil pollution. Wash- 
ington, DC; American Petroleum Inst. (1975). 

From Conference on prevention and control of oil pollution; 
San Francisco, CA, USA (25 Mar 1975). 

See CONF-750386—. 

With the burgeoning forecasts of oil production and transpor- 
tation in the cold weather regions—especially Alaska—expectations 
of spills in the fragile and hostile arctic environment must increase. 
The Coast Guard, responsible for maritime pollution control, has 
stepped up its arctic pollution surveillance and response research and 
development. Field experiments on the behavior of oil--one under 
summer conditions in 1970, and another under winter conditions in 
1972--have been run. These indicated that oil spreads at a much 
slower rate under arctic conditions, and that it pooled on and under 
the ice. Oil is quickly covered by snow, but the resulting mulch is 
easily handled by mechanical means. Burning was always a readily 


available and effective alternate means of removal. Off-the-shelf 


equipment was evaluated in 1973, resulting in a number of conclu- 
sions concerning barriers and moorings, oil recovery systems, and 
personnel. Based on this field evaluation, there will be additional oil/ 
ice tests of recovery devices. 


16708 Oil spill countermeasures for the Beaufort Sea. Logan, 
W.J. (Environmental Protection Service, Burlington, Can.). pp 265- 
268 of In 1975 conference on prevention and control of oil pollution. 
Washington, DC; American Petroleum Inst. (1975). 

From Conference on prevention and control of oil pollution; 
San Francisco, CA, USA (25 Mar 1975). 

See CONF-750386—. 
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Studies are to be made of the southeast Beaufort Sea to define 
seasonal and geographical sensitivities so that the impact of future 
drilling activities can be minimized. An attempt will be made to 
provide a design for a weather and sea-ice prediction system so that 
drill ships and platforms can do exploratory drilling with a minimum 
of hazard to their personnel and the environment. Oil-in-ice and 
countermeasure studies are discussed briefly. (MCG) 


16709 Planning and developing a company oil spill contingency 
plan. Beynon, L.R. (BP Trading, Ltd., Middlesex, England); 
Brockis, G.J.; Lester, T.E.; Holmes, P.D. pp 271-274 of In 1975 
conference on prevention and control of oil pollution. Washington, 
DC; American Petroleum Inst. (1975). 

From Conference on prevention and control of oil pollution; 
San Francisco, CA, USA (25 Mar 1975). 

See CONF-750386—. 

An oil spill contingency plan is described designed to provide 
backup facilities on a worldwide basis to any organization required 
to cope with a large spill. Information is included on organization, 
philosophy of oil spill clearance, locating spills, equipment selection, 
personnel, planning, and experience. (JRD) 


16710 Organization plan for minimizing the damaging effects of a 
major oil spill. Alberts, D.A. Sr. (Texaco, Inc., Beacon, NY); Park, 
W.C. pp 275-279 of In 1975 conference on prevention and control of 
oil pollution. Washington, DC; American Petroleum Inst. (1975). 

From Conference on prevention and control of oil pollution; 
San Francisco, CA, USA (25 Mar 1975). 

See CONF-750386—. 

Oil handling facilities operate with the potential for an exten- 
sive oil spill every day, but fortunately only a few are ever faced 
with a major discharge. When major spills have occurred, it has 
developed that on some occasions the party responsible was not fully 
prepared to organize forces for an effective cleanup. To date, little 
has been published on a realistic organizational guide to properly 
prepare personnel in charge. Lacking such guidance, spill cleanup 
may be costly, inefficient, and/or ineffective and can result in oil 
being relegated to the environment in lieu of being recovered. A 
concept for the organization of cleanup forces is presented, based on 
the authors’ experiences, which will result, if implemented, in a cost- 
effective and efficient cleanup effort. Problem areas properly ad- 
dressed will result in an effective operation. Included is a typical line 
diagram organizational chart, but stressed are basic concepts with 
specific implementation dependent upon the actual situation. 


16711 Oil-spill contingency plans for the Alyeska pipeline 
system. Sartor, J.D. (Woodward-Clyde Consultants, Burlingame, 
CA); Couch, W.D.; Kauffman, D.S. pp 281-286 of In 1975 confer- 
ence on prevention and control of oil pollution. Washington, DC; 
American Petroleum Inst. (1975). 

From Conference on prevention and control of oil pollution; 
San Francisco, CA, USA (25 Mar 1975). 

See CONF-750386—. 

Alyeska Pipeline Service Company has aimed for zero oil 
spillage in the design of the Alyeska pipeline system. The extent of 
the technical studies and efforts to minimize environmental impact 
are unprecedented in the annals of pipeline design. Examples include 
special design and construction techniques in areas of permafrost, 
burial, and river crossings, and special designs to withstand earth- 
quake effects and fault movements. In addition, all essential data 
related to leak detection will be monitored. Alyeska will also con- 
duct regular aerial and ground patrols of the pipeline route. At the 
marine terminal at Port Valdez, Alyeska has identified sources of 
potential oil spills and has incorporated in the terminal's design 
facilities for reducing the probability of a spill and minimizing the 
effects of spillage should it occur. In view of the above consider- 
ations, the probability of a major oil spill seems remote. However, 
Alyeska recognizes the need to respond rapidly and effectively to a 
spill. Comprehensive oil-spill contingency plans are being prepared 
to ensure that immediate steps are taken to protect the environment, 
to contain and clean up any spill, and to restore any affected areas. 
These are probably the most thorough and comprehensive plans of 
this nature yet developed. If a spill occurs on land or water, these 
plans assign immediate what-to-do and how-to-do-it actions to desig- 
nated individuals. 


16712 Planning for minimum oil-spill risk: Estero Bay deepwater 
terminal and pipeline. Mayer, J.F. (Standard Oil Co. of California, 
San Francisco). pp 287-291 of In 1975 conference on prevention and 
control of oil pollution. Washington, DC; American Petroleum Inst. 
(1975). 

From Conference on prevention and control of oil pollution; 
San Francisco, CA, USA (25 Mar 1975). 

See CONF-750386—. 

Estero Bay, California, located midway between San Francis- 
co and Los Angeles, may be the site of the first deepwater terminal 
in the United States capable of handling tankers larger than 200,000 
deadweight tons. The ships would be moored 2.6 miles from shore at 
a single point mooring (SPM). Crude oil would be transferred to the 
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San Francisco Bay area by a 280-mile pipeline. One of the first 
questions asked by most permitting organizations is, what is the 
chance of an oil spill and how would you clean it up. The environ- 
mental studies for the project have addressed this question with 
particular attention to the prevention of spillage and, secondarily, to 
the cleanup equipment and organization required in the event that 
spillage should occur. Equal consideration is being given to the 
operational procedures, including use of owner-trained mooring 
masters. A plan for manpower organization and the pooling of 
people during an emergency has been developed. 


16713 Computer simulation of offshore oil-spill cleanup oper- 
ations. Cochran, R.A.; Manney, G.A.; Fraser, J.P. (Shell Develop- 
ment Co., Houston, TX). pp 293-300 of In 1975 conference on 
prevention and control of oil pollution. Washington, DC; American 
Petroleum Inst. (1975). 

From Conference on prevention and control of oil pollution; 
San Francisco, CA, USA (25 Mar 1975). 

See CONF-750386—. 

A computer simulation program has been developed to aid in 
the evaluation of the oil-spill contingency plans for offshore oper- 
ations. Using this program, the performance of oil-spill recovery 
equipment can be simulated as a function of oil-spill size, spill 
location, and weather. The unique feature of the program is its 
ability to predict oil recovery as a function of weather conditions. 
The weather data used consist of the historical wave height frequen- 
cy distribution and wave height persistence. The oil thickness, which 
is determined by spreading of the oil, and the wave state determine 
the performance of recovery equipment. When using the program, 
oil-spill events and cleanup operations are simulated many times. 
Each time the weather conditions used in the simulation will be 
different, owing to the probabilistic nature of weather in the real 
world and the use of random access to the weather data. In this way 
a probabilistic estimate of oil recovery is produced for any given oil- 
spill incident and equipment array. Simulations are presented using 
state-of-the-art equipment, although the use of improved equipment 
can be simulated. The results show the need for rapid response and 
for containment for sudden spills due to the rapid thinning of 
uncontained oil. 


16714 Risk-analytic approach to control of large-volume oil 
spills. Paulson, A.S.; Shumaker, A.D.; Wallace, W.A. (Rensselaer 
Polytechnic Inst., Troy, NY). pp 301-306 of In 1975 conference on 
prevention and control of oil pollution. Washington, DC; American 
Petroleum Inst. (1975). 

From Conference on prevention and control of oil pollution; 
San Francisco, CA, USA (25 Mar 1975). 

See CONF-750386—. 

The frequency of large-volume oil spills is considerably great- 
er than is consistent with prediction based upon traditional methods. 
The reason for this phenomenon is that standard probability distribu- 
tions of magnitude of spills do not have the flexibility to admit of 
very large coefficients of variation, especially for distributions which 
are highly skewed to the right. Hence, distributions which have 
large means relative to the median and which have long thick tails 
are prerequisites for an appropriate treatment of the problem. The 
class of stable laws provides a convenient method for investigating 
the empirical oil spill experience: several large spills dominate the 
total volume of spillage in virtually all accounting periods; e.g., 
quarterly. The methodology involves a statistical assessment of 

“accident-proneness component”; if one exists, the data is further 
examined to identify insofar as is possible the genesis of the 
component(s); if none exists, the frequency and severity of discharge 
is assessed for various geographic areas. A new approach has been 
utilized to fit these long, thick-tailed probability distribution to a 
U.S. Coast Guard data file on oil spills, the pollution incident 
reporting system (PIRS), with considerable success. Particular atten- 
tion is paid to the fitted upper tail vis-a-vis the actual upper tail. The 
agreement, where the methodology is deemed applicable, is very 
good. Improvements to methodology and applications are indicated. 


16715 Making of a local contingency plan. Yates, R.A. (Coast 
Guard, Coos Bay, OR). pp 307-313 of In 1975 conference on 
prevention and control of oil pollution. Washington, DC; American 
Petroleum Inst. (1975). 

From Conference on prevention and control of oil pollution; 
San Francisco, CA, USA (25 Mar 1975). 

See CONF-750386—. 

The utilization and nine-month development of the COTP 
Portland Oil and Hazardous Substances Pollution Contingency Plan 
is described. Covering an area which includes 1,200 miles of scenic 
Oregon and Washington headlands, inlets, beaches, estuaries, and the 
Willamette and Columbia Rivers, the plan is a flexible, 9-volume 
document totaling 1,350 pages. Designed from the beginning to be 
used in the field, its detailed, carefully structured format has been 
developed to assist an on-scene coordinator in the fighting of a 
pollution incident. The ability to be quickly and effectively updated 
was also programmed into its development, and recent updating 
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efforts are described together with the plan's successful utilization of 
spills ranging in size from major to minor. 


16716 Oil recovery system for San Francisco Bay area. Norton, 
R.W. (Clean Bay, Inc., Concord, CA); Lerch, D.W. pp 317-322 of In 
1975 conference on prevention and control of oil pollution. Wash- 
ington, DC; American Petroleum Inst. (1975). 

From Conference on prevention and control of oil pollution; 
San Francisco, CA, USA (25 Mar 1975). 

See CONF-750386—. 

In May of 1974, Clean Bay, Inc., acquired a recovery system 
which is designed specifically for oil spill cleanup operations in the 
San Francisco Bay Area. Operational constraints for the Bay Area, 
such as large amplitude, short-period waves, debris, a long and 
varied multiuse shoreline, and large variations in potential spill sizes, 
locations and properties of spilled products strongly influenced 
Clean Bay's performance specifications for this system. The system 
can respond quickly and effectively to spills anywhere within the 
bay area. Special features of the system include oil recovery rates up 
to 1,000 gpm, high oil-water recovery efficiency, the ability to 
recover and effectively process oil soaked debris, 90 barrels of 
onboard storage capacity, the ability to recover and transfer high 
viscosity products, a water jet propulsion system for high maneuver- 
ability, transit speeds approximating 10 knots, an elevated pilot house 
to improve visual observation of the spill area, marine radar, radio 
transceiver, and an onboard hydraulically operated crane. The per- 
formance specifications for the recovery system is described along 
with the impact on design and operations of the requirements for 
tank vessel certification by the U.S. Coast Guard, and describe Clean 
Bay’s operating experience with the system. 


16717 Clean Gulf Assocites unveils a new generation of oil-spill 
cleanup equipment. Berry, W.L. (Shell Oil Co., New Orleans); 
Wolfe, J.W. pp 323-327 of In 1975 conference on prevention and 
control of oil pollution. Washington, DC; American Petroleum Inst. 
(1975). 

From Conference on prevention and control of oil pollution; 
San Francisco, CA, USA (25 Mar 1975). 

See CONF-750386—. 

Clean Gulf Associates was established in 1972 by the petro- 
leum operators in the Gulf of Mexico to provide the capability for 
fast, effective cleanup of oil spills in both coastal and offshore 
waters. Initially, about $1.5 million was expended for equipment 
stockpiles at three bases along the Louisiana Gulf Coast. Approxi- 
mately $1 million is being spent to improve and expand these 
inventories and set up a fourth base. Additionally, two bases have 
been established in Florida, and plans are underway for bases along 
the Texas Coast. The organization and capabilities of Clean Gulf 
Associates are briefly reviewed. New Cost Participation Areas, 
planned new equipment additions, and improvements to existing 
items are discussed. 


16718 Oil spill technology development in Canada. Ross, S.L. 
(Environmental Protection Service, Ottawa). pp 329-335 of In 1975 
conference on prevention and control of oil pollution. Washington, 
DC; American Petroleum Inst. (1975). 

From Conference on prevention and control of oil pollution; 
San Francisco, CA, USA (25 Mar 1975). 

See CONF-750386—. 

In mid-1972, the Environmental Emergency Branch was 
formed within the Canadian Department of the Environment. This 
organization, which is part of the Environmental Protection Service, 
is responsible for protective and preventative activities related to 
pollution emergencies, including oil spills. The technology develop- 
ment work carried out by the branch can be divided into two main 
programs. One is the testing, evaluation, and development of oil spill 
countermeasures equipment, materials, and techniques. The program 
for oil spill equipment including skimmers, booms, pumps, and 
remote sensing systems is being carried out in Hamilton Harbor and 
Lake Ontario. Much work is also underway on the testing, evalua- 
tion, and development of various oil spill treating agents, including 
dispersants, absorbents, sinking agents, biodegradation agents, com- 
bustion agents, and chemical oil herders. The other main responsibil- 
ity of the spill technology group is to design and develop various 
countermeasures systems for specific high risk and sensitive areas in 
Canada. This program involves putting together the various counter- 
measures equipment and materials described above into integrated 
systems that can be used to fight spills in specific locations. Four 
areas which are being thoroughly investigated at this time are 
Vancouver Harbor, the Beaufort Sea, the St. Clair River, and the St. 
Lawrence River. These areas are quite different environmentally, 
and the “custom-designed” countermeasures systems needed for 
each area are different. Much of the technology development and 
research effort in Canada has been directed toward cold environ- 
ment problems. This includes studies related to drilling blowouts in 
the Arctic, to pipeline spills under winter conditions, to dyking of 
storage facilities in the north, and to spills in ice-infested water. 
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16719 Review of the utility of self-mixing dispersants in recent 
years. Canevari, G.P. (Exxon Research and Engineering Co., Flor- 
ham Park, NJ). pp 337-342 of In 1975 conference on prevention and 
control of oil pollution. Washington, DC; American Petroleum Inst. 
(1975). 

From Conference on prevention and control of oil pollution; 
San Francisco, CA, USA (25 Mar 1975). 

See CONF-750386—. 

The development during the past two years of self-mixing 
chemical dispersants to minimize damage from oil spills is reviewed. 
Some history regarding the acceptance (or lack thereof) of previous 
conventional dispersants requiring mixing energy is covered so that 
the progress manifested by the current self-mix dispersant approach 
can be readily appreciated. The utility of the self-mix dispersant 
system is based upon both the elimination of the laborious mixing 
requirement and the formation of submicron diameter size oil dro- 
plets. The role of droplet size in the behavior and movement of 
dispersed oil as well as the effect of droplet size on the toxicological 
and ecological impact of the dispersed oil are significant aspects that 
are discussed. The planned research to determine the fate of dis- 
persed oil under actual field conditions is outlined. This permits a 
more accurate and objective assessment of the impact of dispersed 
oil on the marine environment than is now available from the 
extrapolation of laboratory bioassays. For example, the rapid dilu- 
tion-dispersion of the oil into a large body of water is an important 
characteristic and advantage of the chemical dispersion process and 
is very much influenced by droplet size. However, in laboratory 
tests the concentration of the oil is maintained at a constant level 
during the test exposure, and little attention is directed toward the 
determination or control of the dispersed oil droplet size. 


16720 United States Environmental Protection Agency's test fa- 
cility OHMSETT: the first six months. Farlow, J.S.; Freestone, F.J. 
(Environmental Protection Agency, Edison, NJ). pp 343-345 of In 
1975 conference on prevention and control of oil pollution. Wash- 
ington, DC; American Petroleum Inst. (1975). 

From Conference on prevention and control of oil pollution; 
San Francisco, CA, USA (25 Mar 1975). 

See CONF-750386—. 

The U.S. Environmental Protection Agency completed the 
basic construction of its Oil and Hazardous Materials Simulated 
Environmental Test Tank (OHMSETT) in the summer of 1974. Spill 
cleanup methods and equipment will be safely evaluated and im- 
proved at this facility without endangering the environment. The 
Leonardo, New Jersey, facility is designed to simulate conditions in 
rivers and estuaries. The core of the facility is a 667-ft long by 65-ft 
wide concrete, above-ground, outdoor tank, 11 ft deep. It is filled to 
a depth of 8 ft with estuarine water. Regular waves up to 30 in high 
and 100 ft long can be generated, or a severe interference chop 
condition can be made by reflecting regular waves off an angled end 
wall. The tank is spanned by a 40-ton bridge designed for towing 
floating test equipment at speeds up to 6 knots. The bridge also 
contains apparatus for laying thin oil slicks onto the water surface 
immediately ahead of equipment being tested. A 2,000-gpm, pres- 
sure-leaf, diatomaceous earth filter maintains sufficient water clarity 
to permit the use of underwater video recording and photography. 
A 7,000-square-foot support building houses offices, a laboratory, 
mechanical and electronic shops, and an equipment preparation area. 
A description of experiences during the first 6 months of operation 
and a discussion of the facility’s potential for serving public and 
private users will be presented. 


16721 High current control of floating oil. Dorrler, J.S. (Envi- 
ronmental Protection Agency, Edison, NJ); Ayers, R.; Wooten, 
D.C. pp 347-353 of In 1975 conference on prevention and ‘control of 
oil pollution. Washington, DC; American Petroleum Inst. (1975). 

From Conference on prevention and control of oil pollution; 
San Francisco, CA, USA (25 Mar 1975). 

See CONF-750386—. 

In high current oil spill cleanup operations, containment 
devices should be used as one element in a containment-pickup 
system. To achieve successful control over the oil slick, three 
activities have been identified based on an analysis of the present 
hydrodynamic theory of oil spill containment: (1) absorb or convert 
the kinetic energy of the fast-flowing water stream, (2) separate the 
oil film from as much of the free-flowing stream as possible, (3) 
direct the oil film to a controlled area to facilitate its collection and 
removal. Acting under the authority of the Federal Water Pollution 
Control Act Amendments of 1972, the Environmental Protection 
Agency awarded a contract to Ultrasystems, Inc., of Newport 
Beach, California, to design, develop, and demonstrate a streamlined 
boom utilizing hydrofoil concepts. Additionally, EPA awarded a 
contract to the Shell Development Company to develop an uncon- 
ventional boom profile utilizing a perforated incline plate as a baffle 
upstream of a conventional plate boom. This baffle creates a flow- 
sheltered region where the oil layer can thicken, thus facilitating its 
removal. Following developmental tests of these concepts, full-scale 
prototype tests will be conducted at the Environmenta! Protection 
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Agency’s OHMSETT facility in Leonardo, New Jersey. Following 
these tests, final reports will be issued which will include recom- 
mended design, fabrication, and material specifications. 


16722 Energy dissipative devices to control oil slicks in fast- 
current environments. Jensen, D.S. (Coast Guard, Washington, DC); 
Lindenmuth, W.; Beach, R.L.; Norton, D.J. pp 355-362 of In 1975 
conference on prevention and control of oil pollution. Washington, 
DC; American Petroleum Inst. (1975). 

From Conference on prevention and control of oil pollution; 
San Francisco, CA, USA (25 Mar 1975). 

See CONF-750386—. 

A concept to control and recover oil slicks in potential water 
current velocities of 10 knots is presented. The energy dissipation 
concept involves gradually slowing down the fast-moving oil slick 
and a layer of water flowing directly beneath such that the critical 
velocity V/sub c/ is never reached at the oil-water interface. In the 
process of slowing down, the oil layer thickens to a point where 
conventional recovery techniques may be used to remove the oil. 
Three research programs are discussed that investigate applications 
of the energy dissipation concept. These efforts under sponsorship of 
the U.S. Coast Guard include Hydronautics’ Surface Velocity Re- 
tarder Oil Skimmer (SVROS), Seaward's Streaming Fiber Device, 
and Texas A and M University’s Porous Barrier System. Results of 
preliminary testing are discussed and analyzed. Program plans for 
subsequent work on the energy dissipation concept are described. 


16723 Hydrodynamically effective horizontal oil boom. Wilcox, 
J.D. (Petroleum Association for Conservation of the Canadian Envi- 
ronment (PACE), Toronto). pp 363-364 of In 1975 conference on 
prevention and control of oil pollution. Washington, DC; American 
Petroleum Inst. (1975). 

From Conference on prevention and control of oil pollution; 
San Francisco, CA, USA (25 Mar 1975). 

See CONF-750386—. 

Conventional vertical barrier booms are ineffective in cur- 
rents in excess of approximately 0.7 knots when placed at right 
angles to the current. The PACE boom is a horizontal boom that is 
effective in medium to fast currents and has successfully been tested 
on the St. Lawrence River in currents of 2.5 knots. It is a hydrodyn- 
amically effective horizontal oil boom that utilizes the natural forces 
of flowing water to contain spilled oil and/or direct it for recovery. 
A section of boom consists of two parallel flotation devices each 15 
m in length and joined by a suspended segment of netting fastened to 
a fabric through which water passes but not oil. In operation, 
interconnected sections of boom are placed across the current in 
such a manner that surface oil flows under the first flotation device, 
up through the netting, and over the fabric where it is trapped 
against the second flotation device. A tangential flow produced 
between the floats carries the oil across the current to a recovery 
area. 


16724 Utilization of diving and salvage expertise in the preven- 
tion of oil pollution. Chambers, B.E.; Williams, H.D. (Coast Guard 
Atlantic Strike Team, Elizabeth City, NC). pp 369-371 of In 1975 
conference on prevention and control of oil pollution. Washington, 
DC; American Petroleum Inst. (1975). 

From Conference on prevention and control of oil pollution; 
San Francisco, CA, USA (25 Mar 1975). 

See CONF-750386—. 

The Federal Water Pollution Control Act Amendments of 
1972, among other things, called for a National Contingency Plan 
for removal of oil and hazardous substances. Additionally, a strike 
force was to be established "consisting of personnel who shall be 
trained, prepared and available to provide necessary services to 
carry out the [National Contingency] Plan.” Ship salvage and diving 
as it relates to pollution containment and countermeasures is de- 
scribed, including training of personnel, equipment utilized, proce- 
dures developed, and future plans to increase effectiveness. The best 
container for cargo containment is the cargo’s original tank, rapidly 
repaired to avoid further loss. The best countermeasure is rapid 
removal from the damaged tank to secure storage. Diving and 
salvage make these goals possible and, consequently, diving and 
salvage expertise has been incorporated into the National Strike 
Force. 


16725 Navy harbor oil spill cleanup: a progress report. Wilson, 
J.E.; Nadeau, P.F.; Premack, J.S. (Naval Facilities Engineering 
Command, Alexandria, VA). pp 373-378 of In 1975 conference on 
prevention and control of oil pollution. Washington, DC; American 
Petroleum Inst. (1975). 

From Conference on prevention and control of oil pollution; 
San Francisco, CA, USA (25 Mar 1975). 

See CONF-750386—. 

After four years, significant progress has been achieved in the 
development of new equipment and techniques for the Navy oil spill 
program. Utilizing the systems analysis approach, the Navy has 
undertaken both intermediate and long-term efforts. The intermedi- 
ate effort developed systems utilizing the best commercially avail- 
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able equipment with Navy-developed techniques. The long-range 
effort is refining and optimizing the intermediate systems. The inter- 
mediate systems and cleanup techniques developed are now oper- 
ational. Experience, to date, reveals that commercially available 
equipment is effective when properly applied to a well-defined spill 
problem. significant progress is reported which should be of interest 
to others involved in research and development efforts, those in- 
volved in complex port facilities operation, and those involved in 
development of an effective oil spill cleanup capability. 


16726 Development of harbor oil spill removal-recovery systems: 
I. Widawsky, A. (Civil Engineering Lab., Port Hueneme, CA). 

pp 379-386 of In 1975 conference on prevention and control of oil 

pollution. Washington, DC; American Petroleum Inst. (1975). 

From Conference on prevention and control of oil pollution; 
San Francisco, CA, USA (25 Mar 1975). 

See CONF-750386—. 

A harbor oil spill removal-recovery system comprises four 
subsystems: containment, recovery, storage and transfer, and separa- 
tion. Commercially available subsystems were analytically evaluated. 
Based on the evaluation, six containment booms, ten skimmers, three 
pumps, two towable storage tanks, and three oil-water separators 
were tested in rivers, wave tanks, and on land. The highest test-rated 
subsystems were then assembled into two harbor oil spill removal- 
recovery systems: a confined-area system, and an open-area system. 
Both systems were then tested in a Naval harbor. The tests showed 
that essentially all the oil intentionally spilled in the harbor, with 
EPA approval, was recovered. Major findings were (1) none of the 
booms tested could contain oil when towed at 2 knots, (2) for 1-mm 
thick oil slicks, the maximum oil pickup rate was 55 gpm, obtained 
with a large advancing weir skimmer, (3) the towable tank concept 
was effective, and (4) neither a gravity nor coalescer oil-water 
separator operating alone could produce a water effluent with less 
than 10 ppM of oil; however, a gravity and a coalescer separator 
operating in series produced a water effluent of less than 10 ppM of 
oil. 


16727 Cyclonet: a device for picking up oil slicks from the sea 
surface. Pichon, J. pp 387-394 of In 1975 conference on prevention 
and control of oil pollution. Washington, DC; American Petroleum 
Inst. (1975). 

From Conference on prevention and control of oil pollution; 
San Francisco, CA, USA (25 Mar 1975). 

See CONF-750386—. 

Removal of liquid pollutants accidentally released onto water 
surface is a serious contemporary problem. Efficient remedial action 
requires that well-designed, reliable equipment be brought to the 
scene in a matter of hours and that a pollutant-rich liquid mixture be 
quickly recovered however uncongenial the prevailing weather and 
water conditions may be. Alsthom-Techniques des Fluides has de- 
veloped a simple item of equipment for recovering oil slicks from 
water surfaces, the CYCLONET. Capable of recovering a liquid 
with an undiluted surface pollutant content of between 80 and 100%, 
the CYCLONET is a very efficient recovery device. It operates just 
as well with thin pollutant films (showing interference colors) as 
with layers of much greater thickness. Since no moving parts are in 
contact with water, breakdown risks are very small. The simplicity 
of its design and the rapidity with which it can be put into operation 
make the CYCLONET a very interesting device for combating 
pollution created by the accidental leaking of crude oil onto the 
surface of the sea. 


16728 Design and demonstration of a remotely-controlled high- 
seas oil recovery system. Neal, R.W.; Bianchi, R.A.; Johanson, E.E. 
(JBF Scientific Corp., Burlington, MA). pp 395-399 of In 1975 
conference on prevention and control of oil pollution. Washington, 
DC; American Petroleum Inst. (1975). 

From Conference on prevention and control of oil pollution; 
San Francisco, CA, USA (25 Mar 1975). 

See CONF-750386—. 

The results of a program carried out by JBF Scientific 
Corporation for the American Petroleum Institute are presented. 
The object of the program was to demonstrate and test a spilled-oil 
recovery system under offshore conditions. A unique feature of the 
system is a complete remote control capability. The operator may be 
located on board a much larger support vessel where the sea 
conditions do not reduce his effectiveness. By a hard-wire umbilical, 
he can remotely operate all systems of the skimmer including steer- 
ing, propulsion, collection belt, and oil transfer pump. Collected oil 
may be pumped from the skimmer to the support vessel when the 
skimmer’s capacity of 1,000 gallons has been exceeded. The skimmer 
was designed and built in accordance with the Coast Guard's Tank 
Vessel Regulations. It is certified to handle Class B flammable 
liquids. The tests demonstrated the recovery of oil in sea state 3 
using a relatively small unmanned skimmer in remote control. Re- 
sults of these tests, along with photographs and design information, 
are presented. 
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16729 Developing an open-seas skimmer. Ayers, R.R. (Shell 
Development Co., Houston, TX); Fraser, J.P.; Kazmierczak, L.J. pp 
401-408 of In 1975 conference on prevention and control of oil 
pollution. Washington, DC; American Petroleum Inst. (1975). 

From Conference on prevention and control of oil pollution; 
San Francisco, CA, USA (25 Mar 1975). 

See CONF-750386—. 

An open-seas skimming means has been developed which is 
capable of skimming oil efficiently under typical offshore wind and 
wave conditions. The key to the effectiveness of this open-seas 
skimmer is a "quiescent pool” within the skimmer. This quiescent 
pool is achieved by flow diffusion of the water and oil entering the 
skimmer and of the water leaving it. The flow-diffusing baffle system 
floats independent of the catamaran hull support vessel and is hinged 
in order to conform to waves. Oil removal from the quiescent pool 
can be achieved by any of a variety of commercially available oil- 
removal devices such as belt, weir, or floating suction skimmers. 
Design of the 90-foot-long catamaran hull skimming and oil-storage 
vessel was based on extensive model tests. Efficient oil collection 
and recovery is possible at vessel speeds up to 2 knots in either 
swells or wind-driven seas up to low sea state 4 (18-knot winds, 6- 
foot significant waves). Typical collection rates of 200 gpm with 
80% oil in the collected mixture are projected. Also projected is a 
retention of the oil encountered at vessel speeds up to 2 knots. The 
basic concepts used in the open-seas skimmer were initially devel- 
oped by Shell. Further development of these concepts was spon- 
sored by the American Petroleum Institute. 


16730 United States Environmental Protection Agency research 
in high-speed devices for the recovery of thin-film oil spills. Freestone, 
F.J. (Environmental Protection Agency, Edison, NJ); Anderson, 
R.A.; Trentacoste, N.P. pp 409-414 of In 1975 conference on preven- 
tion and control of oil pollution. Washington, DC; American Petro- 
leum Inst. (1975). 

From Conference on prevention and control of oil pollution; 
San Francisco, CA, USA (25 Mar 1975). 

See CONF-750386—. 

The United States Environmental Protection Agency has 
sponsored two separate research contracts in the field of high-speed 
devices for the recovery of thin-film oil spills. Both projects involve 
deflecting oil that is moving relative to the device by means of an air 
jet so that the resulting oil and water spray can be captured and 
separated. One project has been conducted by Tetradyne Corpora- 
tion of Richardson, Texas, and involves the use of air jets to 
concentrate and subsequently deflect oil into a sump for gravity 
separation. This device has achieved up to 86% (vol/vol) recovery 
efficiency at a speed of six FPS in towing tank tests of a full-scale 
prototype; it is relatively insensitive to waves, small debris, and 
changes in oil viscosity. The second project has been conducted by 
Science Applications, Inc., of McLean, Virginia, and involves use of 
a slightly submerged air jet to deflect oncoming oil in the form of a 
spray lofted into a rotating polyurethane foam belt used for oil-water 
separation. Collection efficiencies of up to 83% (wt/wt) have been 
achieved in towing tank tests of a section of a full-scale prototype at 
a speed of 5.5 FPS. This device operates satisfactorily in waves and 
is somewhat sensitive to oil viscosity. Material is presented on the 
rationale for developing the devices, the testing technology that has 
been used for these efforts, and the test results for each device. 


16731 Oil contaminated beach cleanup. Der, J.J.; Ghormley, 
E.L. (Civil Engineering Lab., Port Hueneme, CA). pp 431-436 of In 
1975 conference on prevention and control of oil pollution. Wash- 
ington, DC; American Petroleum Inst. (1975). 

From Conference on prevention and control of oil pollution; 
San Francisco, CA, USA (25 Mar 1975). 

See CONF-750386—. 

A review of representative oil spill incidents supplemented by 
personal and telephone interviews with persons involved in beach 
cleanup operations as on-scene coordinators or as cleanup operators 
has been made to evaluate methods suitable for future operations. 
The selection of procedure and equipment for beach cleanup was 
found to depend on the amount of oil, the characteristics of the oil as 
it hits the beach, and the type of beach contaminated. The slope of 
the beach, indicative of the material the beach is composed of, is 
related to appropriate methods and equipment that may be most 
effectively used to decontaminate the beach material. A scheme for 
classifying the type of beach contamination was devised. The most 
effective beach cleanup procedures and equipment have been identi- 
fied and tabulated in terms of selected beach classifications. Recom- 
mendations for future work to remove deficiencies of existing tech- 
niques are included. 


16732 Oil-debris removal boat Samual Wilkeson. Ziegler, R.C.; 
Lyons, T.J. (City of Buffalo, NY). pp 449-453 of In 1975 conference 
on prevention and control of oil pollution. Washington, DC; Ameri- 
can Petroleum Inst. (1975). 

From Conference on prevention and control of oil pollution; 
San Francisco, CA, USA (25 Mar 1975). 

See CONF-750386—. 
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The City of Buffalo has developed an oil-debris removal boat 
under the auspices of the Environmental Protection Agency (EPA). 
It has an overall length of 40 feet and a beam of 14 feet with a draft 
ranging from 18 in to 27 in depending upon the oil load. It is 
powered by two diesel engines with 24-inch diameter twin screws 
and has a 6 ft x 8 ft cabin. Electrical power for operating equipment 
is provided by a 15-kw generator. In a spill situation, the oil-water 
mixture is delivered into two separators via an electric pump and a 
mop-head, developed by the U.S. Navy. Two 800-gallon tanks are 
available for storing retrieved oil. For debris retrieval, a hydraulical- 
ly-operated crane with a reach of 19 ft 2 in is mounted on the deck at 
the bow of the boat. This unit includes a power-operated winch and 
specially designed basket for debris removal. Additional storage 
capacity for retrieved oil or debris is provided by a specially 
designed Dinosaur Dumpster trash container unit which serves as a 
floating barge. When this is filled to capacity, the unit can be floated 
to shore and retrieved at a ramp by a pickup truck specially designed 
to transport the dumpster to the city incinerator. The oil-debris 
removal boat is used in conjunction with portable booms. For 
transporting these booms to the site of the spill, a trailer was 
constructed. More specific details on the boat and its operations can 
be found in a separate report titled “Oil-Debris Removal Boat 
(Samuel Wilkenson).” This report was submitted to the EPA Janu- 
ary 1, 1975. 


POLICY, LEGISLATION, AND REGULATION 


REFER ALSO TO CITATION(S) 16769, 18307, 18330, 18430, 
18440, 18441, 18443, 18447 


16733 (FEA/H—77/358) Report to Congress pursuant to Sec- 
tion 8(f)(1) of the Emergency Petroleum Allocation Act. (Federal 
Energy Administration, Washington, D.C. (USA)). 23 Feb 1977. 
146p. Dep. NTIS, PC A07/MF AO1. 

This report responds to the reporting requirements of the 
Emergency Petroleum Allocation Act (EPAA) as amended by the 
Energy Policy and Conservation Act (EPCA) and Energy Conser- 
vation and Production Act (ECPA), which specify that the Presi- 
dent shall submit to the Congress a report containing: (1) an analysis 
of the impact of any Section 8 amendment on the economy and on 
the supply of crude oil and products; and (2) an analysis of the 
effects resulting from ECPA amendments on price and production 
of domestic crude oil. Chapter 1 is an executive summary. Chapter 2 
describes in detail the requirements of the various laws and the 
actions that the Federal Energy Administration (FEA) has taken or 
will take to implement these laws through regulation. Chapter 3 
provides details of FEA's rationale followed in implementing these 
provisions of the law. Chapter 4 assesses the possible impacts of 
these provisions on future domestic crude oil production through an 
analysis of the response of the leading indicators of domestic crude 
oil production to changes in price. 


TRANSPORT, PIPELINES, AND HANDLING 


REFER ALSO TO CITATION(S) 18369 


16734 Dewatering water-wet particles and blending the particles 
in a liquid carrier. Pouska, G.A. (to Marathon Oil Co.). US Patent 
4,054,507. 18 Oct 1977. Filed date 9 Apr 1976. 6p. 

Slurrying of water-wet wax particles in liquid hydrocarbon 
carrier is improved by introducing the water wet particles in a 
rotating perforated cylinder, e.g., screen, immersed in a flowing 
stream of liquid carrier above a settling chamber. The flow rates of 
the liquid carrier and the water-wet particles are controlled to give 
desired water separation and slurry concentrations for subsequent 
pipelining. The water falls to the bottom of the settling chamber for 
removal. 12 claims, | figure. 


PROPERTIES 
REFER ALSO TO CITATION(S) 16695, 19548 


16735 (IS-T—790) Inductively coupled plasma—atomic emission 
spectrometry: trace elements in oil matrices. Peterson, C.A. (Ames 
Lab., Iowa (USA)). Dec 1977. Contract W-7405-ENG-82. 155p. 
Dep. NTIS, PC A08/MF AOl1. 

Thesis. 

The simultaneous determination of up to 20 trace elements in 
various oil matrices by inductively coupled plasma-atomic emission 
spectrometry is reported. The oil matrices investigated were lubri- 
cating oils (for wear metals), fuel oil, centrifuged coal liquefaction 
product, crude soybean oil, and commercial edible oils. The samples 
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were diluted with appropriate organic solvents and injected into the 
plasma as an aerosol generated by a pneumatic nebulization tech- 
nique. Detection limits of the 28 elements studied ranged from 
0.0006 to 9 yg/g with the majority falling in the 0.01 to 0.1 pg/g 
range. Analytical calibration curves were linear over at least two 
orders of magnitude and for some elements this linearity extended 
over 4.5 orders of magnitude. Relevant data on precision and accura- 
cy are included. Because metals often occur as particles in lubricat- 
ing oil and coal liquefaction products, the effect of particles on the 
analytical results was examined. Wear metal particles in used oil did 
not appear to affect the analytical results. However, incomplete 
recovery relative to organometallic reference solutions was obtained 
for iron particles with a nominal mean diameter of 3.0 wm suspended 
in oil. It was shown that the following factors contributed to 
incomplete recovery for the particles: settling of the suspended 
particles in the flask, a difference in nebulization efficiency between 
particle suspensions and organometallic solutions, and indications of 
incomplete vaporization of the larger particles in the plasma. 


16736 Estimation of the amount of empire mix crude oil in 
mullet, shrimp, and oysters by liquid chromatography. Miles, D.H.; 
Coign, M.J.; Brown, L.R. (Mississippi State Univ., State College). pp 
149-154 of In 1975 conference on prevention and control of oil 
pollution. Washington, DC; American Petroleum Inst. (1975). 

From Conference on prevention and control of oil pollution; 
San Francisco, CA, USA (25 Mar 1975). 

See CONF-750386—. 

The total quantitative hydrocarbon uptake varies consider- 
ably among individual biological specimens. Moreover, total uptake 
varies between samples of the same type of tissue taken from 
specimens that have undergone identical exposure conditions. Thus, 
the problem of determining the uptake of oil from the environment 
by biological organisms under controlled conditions presents a prob- 
lem that, utilizing present techniques of analysis, requires a large 
number of specimens for time-consuming analyses. When several 
different types of analyses (for enzymes, fatty acids, etc.) are re- 
quired to be conducted on the same tissue sample, obviously even 
larger amounts of material are required, and thus, pooled samples are 
required. This paper presents a method for rapidly estimating the 
amount of oil taken up by small (0.1 g) samples of specific tissues 
from mullet, shrimp, and oysters that have been subjected to expo- 
sure to Empire Mix crude oil under controlled laboratory conditions. 
The results obtained by utilizing the liquid chromatographic (LC) 
method described in this paper are compared to results obtained 
using conventional gas chromatographic (GC) techniques. This com- 
parison demonstrates that either method is valid for relatively large 
samples of tissue from mullet, shrimp, or oysters. Data from routine 
bioassay experiments have shown that 50% of the samples of shrimp 
tissue, 23% of the mullet tissue samples, and 49% of the oyster tissue 
samples showed the presence of oil only by the LC method. Further, 
this LC method for estimating oil in these organisms affords a 
greater amount of replications for a given quantity of biological 
material and affords the opportunity to conduct multiple analyses on 
a given tissue. 


16737 Chemical and physical characterization of tar samples 
from the marine environment. Mommessin, P.R.; Raia, J.C. (Shell 
Development Co., Houston, TX). pp 155-167 of In 1975 conference 
on prevention and control of oil pollution. Washington, DC; Ameri- 
can Petroleum Inst. (1975). 

From Conference on prevention and control of oil pollution; 
San Francisco, CA, USA (25 Mar 1975). 

See CONF-750386—. 

A summary is presented of a study conducted to characterize 
tar samples recovered from the marine environment. The samples 
were collected by the U.S. Coast Guard primarily from the north- 
western Atlantic Ocean and along the eastern coast of the United 
States. A multiparameter analytical approach was applied which 
involved microscopy, chromatography, infrared, and other analyt- 
ical methods. Patterns were recognized which allowed a classifica- 
tion of the samples into distinct groups and which suggested possible 
origins. 


16738 Review of U.S. Environmental Protection Agency research 
in oil-water separation technology. Freestone, F.J.; Tabakin, R.B. 
(Environmental Protection Agency, Edison, NJ). pp 437-441 of In 
1975 conference on prevention and control of oil pollution. Wash- 
ington, DC; American Petroleum Inst. (1975). 

From Conference on prevention and control of oil pollution; 
San Francisco, CA, USA (25 Mar 1975). 

See CONF-750386—. 

The U.S. Environmental Protection Agency has sponsored 
two separate research contracts in the field of oil-water separation 
for the fiscal year 1974. One project, with Pollution Abatement 
Research, Inc., of Dallas, Texas, concerns the development of a 
chemically assisted, back-washable coalescer with chemically assist- 
ed backwash solids scrubber. This device is designed for use on 
offshore oil production platforms, although it has a wide potential of 
applicability. Preliminary tests made with large-volume samples of 
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produced water from an offshore oil production platform yielded 
very promising results with less than 10 ppM produced oil in the 
effluent water. The second project, with the Ben Holt Company of 
Pasadena, California, is to develop a new concept of adsorption of 
oil-contaminated water onto a regenerable coked surface. The pro- 
ject is aimed at chemically stabilized emulsions and dissolved oils. A 
bench-scale device has been built, and testing has proven the feasibil- 
ity of the concept. The rationale for the development of each of 
these devices is presented along with detailed information concern- 
ing test results of each device. 


16739 Oil—water separation with noncellulosic ultrafiltration 
systems. Schatzberg, P.; Harris, L.R.; Adema, C.M.; Jackson, D.F.; 
Kelly, C.M. (Naval Ship Research and Development Center, Annap- 
olis). pp 443-447 of In 1975 conference on prevention and control of 
oil pollution. Washington, DC; American Petroleum Inst. (1975). 

From Conference on prevention and control of oil pollution; 
San Francisco, CA, USA (25 Mar 1975). 

See CONF-750386—. 

In accordance with current efforts for environmental protec- 
tion, oily wastewater generated aboard ships will require treatment 
prior to being discharged in the contiguous zone. One of several 
processes being investigated for that purpose is ultrafiltration, a 
pressure-driven membrane process. Satisfactory separation of oil 
from water has been achieved thus far using cellulose acetate type 
membranes. These membranes exhibit hydrolytic instability and tem- 
perature sensitivity. Recently available noncellulosic membrane sys- 
tems show potential of overcoming these limitations. Several differ- 
ent ultrafiltration membrane systems were experimentally examined 
for their capability to separate emulsified and suspended oil from 
water. The active separation surfaces were noncellulosic being either 
inorganic or organic polymer types. Configurations studied were 
tubular, spiral wound, hollow fiber, and plate and frame. Ultrafiltra- 
tion rates (fluxes) were observed to vary significantly among the 
different systems. Oil concentration of the ultrafiltrate was deter- 
mined to be generally less than 15 milligrams per liter. Although 
membrane cleaning (with or without detergent) could recover part 
of the flux decline, an irreversible cumulative fouling occurred. 
Detergent cleaning of the membranes was a time-consuming proce- 
dure with the detergent itself responsible for a decline in flux. 


STORAGE 
REFER ALSO TO CITATION(S) 18410 


16740 (DOE/EIS—0001) Strategic petroleum reserve, Byran 
Mound Salt Dome, Brazoria County, Texas. Final environmental 
impact statement (final supplement to FEA FES 76/77-6). (Depart- 
ment of Energy, Washington, D.C. (USA)). Dec 1977. 221p. Dep. 
NTIS, PC A06/MF AO1. 

On January 7, 1977, the Federal Energy Administration 
issued a Final Environmental Impact Statement (EIS) for the devel- 
opment of the Bryan Mound salt dome as a storage site for the 
Strategic Petroleum Reserve (FES 76/77-6). On October 1, 1977, the 
U.S. Department of Energy was created and the programs of the 
Federal Energy Administration were transferred to the new Depart- 
ment. As such, this final supplement is being issued by the Depart- 
ment of Energy. The salt dome is located in Brazoria County, Texas. 
Since the EIS was published, it has been determined that this 
arrangement would be inadequate to meet the long term require- 
ments for filling and withdrawing oil at the site, although the 
disposal of brine to Dow Chemical would be utilized to the maxi- 
mum extent possible. Therefore, on July 15, 1977, a Draft Supple- 
ment to FES 76/77-6 was issued addressing the environmental 
impacts of construction and operation of two types of brine disposal 
systems and a new water supply system. This final supplement 
addresses a brine injection well system and a water intake system. 
Construction of this new system component would cause temporary 
disruption to land use, water quality, air quality, and terrestrial and 
aquatic ecology. The new facilities would permanently change 17 
acres of land from its present use. Operation of the systems would 
have relatively small, short-term impacts. Use of the brine surge pit 
could adversely affect air quality by emitting hydrocarbon vapors 
(maximum rate of 51.4 tons per year). Operation of the disposal wells 
would increase the salinity of an already saline aquifer. All oper- 
ational impacts would be relatively minor and short-term, occurring 
only during periods of fill or withdrawal of the storage facility. 


COMBUSTION 


REFER ALSO TO CITATION(S) 16553, 16554, 19542 


ERA VOL. 3, NO. 8 
NATURAL GAS 


REFER ALSO TO CITATION(S) 18354, 18442, 18451 


RESERVES 


REFER ALSO TO CITATION(S) 16584, 16585, 16586, 16587, 
16589, 18418, 18456 


16741 Sandstone reservoir geometry of non-marine sediments in 
the Toolachee gas field. Devine, S.B.; Gatehouse, C.G. APEA J.; 17: 
50-57(1977). 

The concept of Genetic Increments of Strata (GIS) was 
applied to correlations of the non-marine rocks of the Early Permian 
Patchawarra Formation of the Cooper Basin. Boundaries of GIS in 
the non-marine rocks are related to a dynamic model of non-marine 
deposition in which discrete sandstone bodies result from channel 
activity. The attempt to map the geometry of sandstone bodies 
provides a geologic basis for (1) gas reserve estimates, (2) the 
positioning of future appraisal and development wells, and, (3) the 
prediction of field extensions. It also documents a possible trapping 
mechanism in the Cooper Basin in which channel sandstone margins 
provide a seal independent of structural closure. 11 refs. 


16742 Resource potential of gas in tight formations. Meyer, R.F. 
(Geological Survey, Reston, VA). pp 645-656 of In Future supply of 
nature-made petroleum and gas. Meyer, R.F. (ed.). Elmsford, NY; 
Pergamon Press Inc. (1977). 

From 1. UNITAR conference on energy and the future; 
Laxenburg, Austria (5 Jul 1976). 

See CONF-760763—. 

At year end 1974, world gas reserves were estimated to 
amount to about 2,160 x 10?? ft’, of which the U.S. share is about 237 
x 10'* ft’, about 11% of the world total. U.S. production in 1974 was 
21.3 x 10%? ft*, resulting in a ratio of reserves to production of about 
11:1. This is not a comfortable ratio, considering that natural gas 
provides more than 28% of total energy used. The U.S., therefore, 
must examine very carefully all potential sources of supply, includ- 
ing the natural gas known to exist in tight formations, both sand- 
stones and organic black shales. This review is confined to possible 
future supplies of gas from tight sandstone formations. 


GEOLOGY AND EXPLORATION 


REFER ALSO TO CITATION(S) 16590, 16591, 16605, 16606, 
16607, 16608, 16609, 16610, 16611, 16613, 16614, 16752 


16743 (MERC/CR—77/9) Exchangeable cations in the Devon- 
ian shale sequence. Maynard, H.B.; Ulmschneider, R. (Department of 
Energy, Morgantown, W.Va. (USA). Morgantown Energy Re- 
search Center). Oct 1977. Contract EY-76-C-05-5201. 12p. Dep. 
NTIS, PC A02/MF AO1. 

Because exchangeable cations may affect a shale’s ability to 
transmit fluids and its response to some fluids used in fracturing or 
drilling, a study of the exchangeable cations in core samples from the 
Ohio Black Shale in Richland County, Ohio, and Perry County, 
Kentucky, was undertaken. Na* is the cation usually associated with 
fluid problems, but it is generally low in the samples tested, so that 
problems related to ion-exchange are unlikely to occur. An unex- 
pected analytical problem was encountered. A few percent of a 
carbonate mineral in a sample severely interferes with the cation 
determination by releasing Ca**. Almost all of the samples apparent- 
ly had sufficient dolomite or calcite to produce such an effect. Thus 
a basinwide study of exchangeable cations to test their effect on gas 
production, as was originally intended, is impossible. Also, the shale 
appears to be uniformly calcareous, perhaps having a small but 
ubiquitous amount of calcite cement. 


16744 (ORO—5197-4) Study of hydrocarbon-shale interaction. 
Progress report No. 4, April 1—June 30, 1977. Schettler, P.D. 
(Juniata Coll., Huntingdon, Pa. (USA)). 1977. Contract EY-76-S-05- 
5197. 40p. Dep. NTIS, PC A03/MF AO1. 

Eighty-four measurements (diffusion constants, BET's, or ice 
temperature isotherm) were performed on 17 core samples of the 
Lincoln County number 20403 well. Outgassing analyses were made 
on 129 samples for CHs, C2He, CsHs, O2, Nz, and COz. The first step 
toward the construction of an automated diffusion constant/isotherm 
system was completed. 


16745 Evaluation methods of hydrocarbon potential reserves in 
East Siberia. Surkov, V.S. (Academy of Sciences, Moscow). pp 381- 
388 of In Future supply of nature-made petroleum and gas. Meyer, 
R.F. (ed.). Elmsford, NY; Pergamon Press Inc. (1977). 





APRIL 30, 1978 


From 1. UNITAR conference on energy and the future; 
Laxenburg, Austria (5 Jul 1976). 

See CONF-760763—. 

East Siberia is between the Enisei River on the West and the 
Lena River on the East. The Siberian platform covering part of the 
territory has great potential for oil and gas. Two oil- and gas-bearing 
provinces have been distinguished within the Siberian platform: 
Leno-Tungusskaya and Khatangsko-Vilyuiskaya. The potential re- 
sources in each province have been evaluated. Potential resources 
calculated by volumetric-genetic and volumetric-statistical methods 
turned out to be almost identical. (MCW) 


16746 Supply of natural gas from geopressured zones: engineering 
and costs. Dorfman, M.H. (Univ. of Texas, Austin). pp 873-888 of In 
Future supply of nature-made petroleum and gas. Meyer, R.F. (ed.). 
Elmsford, NY; Pergamon Press Inc. (1977). 

From 1. UNITAR conference on energy and the future; 
Laxenburg, Austria (5 Jul 1976). 

See CONF-760763—. 

Research on deposits of methane (swamp gas, shale gas, gas 
occluded in coal, and other unusual occurrences) has been initiated, 
particularly sources contained in solution in waters of geopressured 
zones of the U.S. Gulf Coast Basin. A major research effort has been 
underway for 3 years to evaluate the geologic and hydrologic 
regimes of this basin and the utilization technology for production of 
electricity and concomitant extraction of methane. This analysis, 
although confined to the U.S. Gulf Coast Basin, may serve as a 
model for similar basins known to exist worldwide, wherever pre- 
dominantly clastic sediments have been rapidly deposited in Cenozo- 
ic time. 23 references. (MCW) 


16747 Gas in geopressured zones. Jones, P.H. (Louisiana State 
Univ., Baton Rouge). pp 889-911 of In Future supply of nature-made 
petroleum and gas. Meyer, R.F. (ed.). Elmsford, NY; Pergamon 
Press Inc. (1977). 

From 1. UNITAR conference on energy and the future; 
Laxenburg, Austria (5 Jul 1976). 

See CONF-760763—. 

The natural gas resources in geopressured zones worldwide 
are very great if they are comparable to those in the northern Gulf 
of Mexico Basin. The geology of geopressured zones is discussed 
with emphasis on the U.S. Gulf of Mexico Basin. The world’s known 
geopressured zones are identified and described. Methane, produced 
by the thermal degradation of petroleum in the geopressured zone, is 
dissolved in the formation waters of the zone. This natural gas in 
water solution can contribute greatly to future energy supplies. 
(MCW) 


16748 Methane hydrate in the sea floor: a significant resource. 
Milton, D.J. (Geological Survey, Menlo Park, CA). pp 927-943 of In 
Future supply of nature-made petroleum and gas. Meyer, R.F. (ed.). 
Elmsford, NY; Pergamon Press Inc. (1977) 

From 1. UNITAR conference on energy and the future; 
Laxenburg, Austria (5 Jul 1976). 

See CONF-760763—. 

It has been pointed out that temperatures and pressures over 
much of the sea bottom fall in the stability field of natural gas 
hydrate. Observations have been made indicating actual presence in 
sea floor sediments and possible occurrence of submarine hydrate 
deposits is being actively investigated. Exploration being performed 
is cited with emphasis on the bottom-simulating reflection technique. 
Recovery of cores at bottom pressure is an obvious desideratum and 
may be necessary before the BSR is accepted as an indicator of 
hydrate. 34 references. (MCW) 


DRILLING, PRODUCTION, AND PROCESSING 


REFER ALSO TO CITATION(S) 16339, 16626, 16627, 16633, 
16641, 16657, 16673, 16767, 18454, 18455, 18456, 18484, 19553, 19554 


16749 (LA-UR—77-2447) Color movie simulation of a gas— 
water reservoir. Johnson, M.E.; Monash, E.A. (Los Alamos Scientif- 
ic Lab., N.Mex. (USA)). 1978. Contract W-7405-ENG-36. 9p. 
(CONF-780302—1). Dep. NTIS, PC A02/MF AO1. 

From 11. simulation symposium; Tampa, FL, USA (15 Mar 
1978). 

This paper presents the methodology for simulating hydro- 
carbon production from a gas-water reservoir using the GASP IV 
Simulation Language. A novel feature of this simulation application 
is the development of a 16 mm color movie for presentation of the 
results. This movie provides an effective mechanism for describing 
the behavior of the gas-water reservoir model under various operat- 
ing conditions. 


16750 Process for purifying hydrocarbon gas streams. Kennedy, 
K.B. US Patent 4,040,806. 9 Aug 1977. Filed date 3 May 1976. 14p. 


NATURAL GAS 1743 


An improved process is described for separating gaseous 
materials from a mixture containing the same. The process is particu- 
larly useful for the separation of high concentrations of nitrogen or 
similar low boiling materials from hydrocarbon streams such as 
natural gas and comprises the steps of first liquifying a portion of 
said gas stream and thereafter separating said stream into a gas phase 
and a liquid phase in a separation column. The overhead gas stream 
from the separation column is then passed through one or more 
turbo-expanders to provide process refrigeration and process energy. 
In one embodiment, at least a portion of the energy recovered is 
employed to drive a feed compressor. In a second embodiment, 
where the feed is at or near the required process pressure, the energy 
will be available for other purposes. In a third embodiment, where 
the feed is available at pressures above the required process pressure, 
the feed may also be passed through one or more suitable turbo- 
expanders to thereby provide additional process refrigeration as well 
as additional energy. In all embodiments, the process permits low 
cost purification. Moreover, depending principally upon feed com- 
position and pressure, surplus energy and refrigeration will be avail- 
able for other purposes. 2 claims, 4 figures. 


16751 Modeling the process of removing ethane and propane from 
natural gas at the individual catalyst particle. Gel’perin, N.I.; Medve- 
dev, E.G. Sov. Chem. Ind. (Engl. Transl.); 9: No. 8, 640-642(Aug 
1977). 

Translated from Khim. Prom-st.; 9: No. 8, 608-610(Aug 1977). 

Modelling the process for the individual catalyst particle is 
analyzed; the chief difficulties are connected with finding values of 
the effective coefficient of diffusion. It is shown that in this instance 
it is more advisable to use an experimental equation of the efficiency 
to which the internal catalyst surface is utilized on temperature for 
definite pressure, structure, shape and sizes of the catalyst granules. 


16752 Status of the USSR natural gas industrial potential and 
future prospects. Zhabrev, I.P.; Ermakov, V.I.; London, E.Y.; Staro- 
selskii, V.I.; Stupakov, V.P. pp 349-361 of In Future supply of 
nature-made petroleum and gas. Meyer, R.F. (ed.). Elmsford, NY; 
Pergamon Press Inc. (1977). 

From 1. UNITAR conference on energy and the future; 
Laxenburg, Austria (5 Jul 1976). 

See CONF-760763—. 

Natural gas contribution to the USSR iii supply has 
increased to date to 21.5% and in the foreseeable future will appar- 
ently maintain a steady upward trend. A total of 289.3 x 10° m of 
natural gas was produced during 1975 and the increase to 1980 is 
estimated at 400 to 435 x 10° m* Such a high forecast of the 
country’s natural-gas-producing capacity is in accord with the mag- 
nitude of available reserves of natural gas, which to date exceed 25 x 
10° m 


16753 Devonian shale production: Eastern Kentucky Field. Ray, 
E.O. pp 679-696 of In Future supply of nature-made petroleum and 
gas. Meyer, R.F. (ed.). Elmsford, NY; Pergamon Press Inc. (1977). 

From 1. UNITAR conference on energy and the future; 
Laxenburg, Austria (5 Jul 1976). 

See CONF-760763—. 

This paper deals with Devonian Shale production in the 
Eastern Kentucky Field, which is the southernmost major compo- 
nent of Post-Ordovician oil and gas fields of the Appalachian Basin. 
The Eastern Kentucky Field is estimated to produce at least 85% of 
the annual natural gas production of the Commonwealth of Ken- 
tucky. It appears also that the Upper Devonian Shale, termed locally 
the Brown Shale, has yielded at least 60% of the cumulative produc- 
tion from the field and is the most-important producing formation. 


PRODUCTS AND BY-PRODUCTS 
REFER ALSO TO CITATION(S) 19375 


16754 Incorporated cascade cooling cycle for liquefying a gas by 
regasifying liquefied natural gas. Buffiere, J.P.; Vanderbussche, G. (to 
L'Air Liquide, Societe Anonyme pour I’Etude et |’Exploitation des 
Procedes Georges Claude). US Patent 4,054,433. 18 Oct 1977. Prior- 
ity date 6 Feb 1975, France. 20p. 

The present invention relates to a cooling cycle which en- 
ables a gas to be liquefied as the result of the regasification of 
liquefied natural gas. In accordance with the invention, the cooling 
cycle consists of an incorporated cascade cycle the heat source for 
which is formed by liquefied natural gas in the course of regasifica- 
tion, and the cooling load for which is formed by gas to be liquefied. 
The invention is applicable to the production of liquid oxygen or 
nitrogen from a plant for separating air by liquefaction and distilla- 
tion. 3 claims, 2 figures. 


16755 Liquefied natural gas. A literature survey issued quarterly. 
Liquefied Nat. Gas; No. 77-02, vp(1977). 





1744 ENERGY RESEARCH ABSTRACTS 


This literature survey is a compilation of approximately 235 
citations on LNG in the following areas: thermodynamic, phase 
equilibria, and other properties of methane; other properties of 
methane mixtures; liquefaction and separation; regasification;peak 
shaving and terminal storage plants; liquid storage; importation of 
LNG; ground and sea transportation; liquid pipelines; heat and mass 
transport; safety; sorption; instrumentation; gas fields and cavern 
storage; transportation and other applications; general references; 
economic factors; miscellaneous; patents; energy; and SNG. 


16756 Liquefied natural gas. A literature survey issued quarterly. 
Liquefied Nat. Gas; No. 77-03, vp(1977). 

The literature survey covers approximately 225 references 
under 25 headings: thermodynamic properties of methane; other 
properties of methane; phase equilibria of methane; other properties 
of methane mixtures; liquefaction and separation; regasification;peak 
shaving and terminal storage plants; liquid storage; importation of 
LNG; ground transportation; sea transportation; liquid pipelines; 
heat and mass transport; safety; sorption; instrumentation; gas fields 
and cavern storage; transportation and other applications; general 
references; economic factors; miscellaneous; patents; energy; and 
SNG. (MCW) 


MARKETING AND ECONOMICS 
REFER ALSO TO CITATION(S) 16682 


16757 New British energy era and the role of gas. Buckley, J.A. 
Energy World; No. 39, 9-15(Jul 1977). 

The two main elements of Britain's new energy era are 
brought together. First the rapid change now taking place from 
major energy importer to a potentially substantial exporter. Second, 
the translation of energy from a low to a high price commodity, a 
world-wide change stimulated by OPEC, but unlikely to be reversed 
however OPEC develops. Apart from the increased value of 
Britain's indigenous supplies as a result of this trend it should give 
continuous point to conservation and customer cost saving. This too 
can be turned to advantage in making more effective use of energy 
resources and provide a strong home base for added value in terms 
of general industrial activity and exports including energy associated 
equipment. The gas industry has a major role to play in such a 
prospect for as long as is foreseeable. Much, however, depends upon 
the ability of the country to resolve its political vagaries, its poor 
industrial relations and to restore a sense of pride i in achievement as 
opposed to continual self-denigration. Britain ‘s new energy is the 
key to new opportunities, but it will require energy in a wider 
context to ensure that it is also the springboard for the realization of 
these opportunities and not merely a cushion to soften the effects of 
industrial decline for a further limited period. 


16758 Northern Ireland gas industry. Anderson, R.S. (Belfast 
City Council Gas Dept.); Asquith, R.S.; Brown, J.M.; McKay, G. 
Energy World; No. 39, 16-18(Jul 1977). 

Throughout Northern Ireland the production of town gas is 
derived from hydrocarbon feedstocks. In the larger undertakings in 
Northern Ireland the feedstock is light distillate; a light petroleum 
feedstock which is a crude gasoline comprised mainly of pentanes, 
reformed in catalytic plants. The remaining gas undertakings pro- 
duce a liquefied petroleum gas (LPG)/air mixture using a mixture of 
either butane or propane and air. The individual gas units and the 
type of reforming feedstock are shown. A review of the oil-depen- 
dence of town gas and electricity production in Northern Ireland has 
been considered and is mainly responsible for the high fuel prices 
experienced in the community. A detailed description of the reform- 
ing process has been described, and considerable efforts have been 
made to optimize the process. In spite of substantial economic 
savings being made on the processing unit, the gas industry is very 
susceptible to the changes in oil prices which have escalated rapidly 
in recent years. The difference in gas prices between the United 
Kingdom and Northern Ireland indicates that North Sea gas would 
offer major economic benefits to the gas industry in Northern 
Ireland, which is operating at a substantial loss at the moment. The 
industrial concerns, which are dependent on gas and therefore 
paying high fuel costs, suffer in competition with outside companies. 
The injection of a moderately cheap natural gas supply to the 
community may encourage industrial expansion and provide work in 
a high unemployment area. Although substantial costs must be 
incurred in distribution pipelines and burner conversions if Northern 
Ireland changes to natural gas, there appears to be a strong case to 
introduce North Sea gas in the near future 


ENVIRONMENTAL EFFECTS 


REFER ALSO TO CITATION(S) 16470, 18434, 19692 
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ARTIFICIAL STIMULATION, PLOWSHARE, ETC, 


REFER ALSO TO CITATION(S) 16592, 16619, 16620, 16642, 
16654, 16656, 16742 


16759 (COO/4166—1, pp 59-75) Massive frac: a second look. 
Murphy, D.L.; Carney, M.L. 1977. 

From Massive hydraulic fracturing symposium; Norman, OK, 
USA (28 Feb 1977). 

In Proceedings of the massive hydraulic fracturing sympo- 
sium. 

Massive hydraulic fracturing was conceived about 3 years 

ago as a method of aiding recovery of huge gas reserves existing in 
massive, low-permeability reservoirs. Massive Frac has been used 
extensively in the Rocky Mountain Area and to a lesser extent in 
other areas of the United States. Many of the jobs have been termed 
highly successful while others have failed to achieve expected re- 
sults. A study has been made to determine the reasons for failure of 
many massive frac treatments. This study has identified several 
factors that must be considered in massive frac planning in order to 
achieve a higher degree of success. In nearly all cases, MHF failure 
was found to be due to not achieving the necessary propped fracture 
= casey Factors contributing to poor fracture geometry include 
ailure to properly identify barriers prior to treatment, interzone 
communication at the wellbore, premature termination of treatment, 
improper fluids, improper propping agents, and improper perforating 
practices. An explanation is given of how these factors can result in 
failure of an MHF treatment and how they can be considered in the 
pre-treatment plan to improve the chances for a productivity in- 
crease. 


16760 (COO/4166—1, pp 105-125) Demonstration of massive 
hydraulic fracturing to stimulate gas production from the Mesa Verde 
a Piceance Basin, Colorado. Fitch, J.L. 1977. 

om Massive hydraulic fracturing symposium; Norman, OK, 
USA os Feb 1977). 

In Proceedings of the massive hydraulic fracturing sympo- 
sium. 

Mobil Research and Development Corporation and the 
ERDA have contracted to jointly fund a project to demonstrate the 
efficiency and economics of massive hydraulic fracturing (MHF) in 
large, low permeability gas reservoirs. This project is a continuation 
of work begun by Mobil in 1971 in the Piceance Basin in Colorado. 
One well has been drilled and fractured at a site near Colbran, 
Colorado. The first frac treatment in this well sanded-out but the 
second frac treatment of 1,000,000 Ibs of proppant sand was me- 
chanically successful. However, gas permeability of the Mesaverde 
sands at this location was found to be lower than expected. Conse- 
quently, the well is now abandoned. Future effort involves the 
drilling, testing, and fracturing of a new well in the Piceance Creek 
Gas field near Rio Blanco, Colorado. Data from two near-by wells 
indicate that the geology of the Piceance Creek Gas field site is 
favorable for a successful demonstration of MHF. As many as six 
frac stages are contemplated using about 1,000,000 pounds of prop- 
pant sand in each stage. Drilling of the 10,600 ft well and testing of 
the lowest suitable zone in the well is scheduled for spring, 1977. 


16761 (COO/4166—1, pp 129-157) ERDA sponsored projects in 
the massive hydraulic fracturing of resources in the Appalachian 
Basin: a status report. Komar, C.A. 1977 

From Massive hydraulic fracturing symposium; Norman, OK, 
USA (28 Feb 1977). 

In Proceedings of the massive hydraulic fracturing sympo- 
sium. 

The ERDA organization interfaces with industry in field 
demonstration projects of new stimulation concepts that are poten- 
tially attractive as techniques for improving the deliverability of gas 
from known marginal resources. The most widely tested concept to 
date is the development of massive hydraulic fracturing technology 
utilizing various fracturing fluids and large volumes of fluid and sand 
to create long propped fractures. Two major field demonstration 
projects in the Appalachian Basin have tested four MHF type 
treatments in the low permeability sandstones of the region. In the 
absence of production versus time to assess the performance of these 
treatments, open flow rates following stimulation are compared and 
discussed in light of reservoir and geologic conditions. These obser- 
vations suggest that large volumes of foam in selected intervals of 
the Devonian Shale offers some promise of achieving open flow 
rates greater than 350 MCFD which is a reliable indicator of a 
commercially productive well in the Shale. In the sandstone forma- 
tions of the Basin, MHF treatments promise to be effective stimu- 
lants to production providing sufficient gas saturation exists in the 
formation of interest. 


16762 (COO/4166—1, pp 167-196) Field applications of foam 
fracturing. Abbot, B. 1977. 

From Massive hydraulic fracturing symposium; Norman, OK, 
USA (28 Feb 1977). 





APRIL 30, 1978 


In Proceedings of the massive hydraulic fracturing sympo- 
sium. 

Since its introduction during the autumn of 1973, the foam- 
frac treatment has become popular for stimulating tight gas-bearing 
formations. The theory, design, and completion application have 
been presented in the literature. For the most part, a foam-frac is 
implemented similar to a conventional frac job, with some modifica- 
tion to account for the unique properties of foam. Because foam is 
compressible, its rate and quality change with pressure. The methods 
presented are field applications of existing theory used for maintain- 
ing the designed foam quality and rate if fracture treating pressures 
are not as estimated and for determining the fracture treating pres- 
sure (frac gradient) of the zone(s) taking the treatment. No new 
theory is presented, but the methods presented can be applied to on- 
site supervision of foam fracturing operations. 


16763 (COO/4166—i, pp 219-246) Massive hydraulic fracture 
containment analysis utilizing rock mechanics considerations. Rogers, 
L.A.; Simonson, E.R.; Abou-Sayed, A.S.; Jones, A.H. 1977. 

From Massive hydraulic fracturing symposium; Norman, OK, 
USA (28 Feb 1977). 

In Proceedings of the massive hydraulic fracturing sympo- 
sium. 

Containment of massive hydraulic fractures within the desired 
zone depends on both the treatment procedure and the physical 
properties of the reservoir. Application of rock mechanics to hy- 
draulic fracture containment is discussed. Laboratory and field data 
are utilized to assess fracture containment and the analysis can be 
used in the design of a proposed MHF. Fracture mechanics is 
applied where the in situ stresses, moduli, and rock failure character- 
istics in the pay zone and the possible barrier layers above and below 
the pay zone are considered. Laboratory tests on core samples are 
used to measure the fracture toughness (critical stress intensity 
factor) and moduli of the several strata where the fracture might 
propagate. Results of applying this method to several MHF projects 
have indicated both containment and non-containment. 


16764 (COO/4166—1, pp 247-282) New proppant to sustain 
fracture conductivity and maximize stimulated production. Sinclair, 
A.R.; Graham, J.W. 1977. 

From Massive hydraulic fracturing symposium; Norman, OK, 
USA (28 Feb 1977). 

In Proceedings of the massive hydraulic fracturing sympo- 
sium. 

A new proppant now available for use has properties that 
make it an ideal candidate for applications in massive fracturing of 
tight gas sands. The proppant is made by coating ordinary frac sand 
with a resin that is dry and hard at ordinary temperatures. It mixes 
readily with frac fluids and pumps easily. In a fracture, it first softens 
at reservoir temperature, then cures and hardens. It fills the fracture 
with a strong, cohesive “rock” that retains high permeability at 
stresses up to 10,000 psi. Called Super Sand, the proppant forms a 
strong, permeable structure within the fracture and against the 
fracturing face. This structure resists embedment in soft formations. 
Uniaxial test strength of cured samples approaches 3,000 psi, indicat- 
ing a much higher triaxial strength. Consequently, the coated grains 
strongly resist crushing. Fines migration is eliminated. Laboratory 
tests and field experience with sand control applications indicate 
Super Sand has excellent long-term stability and the resin coating is 
almost impervious to chemical attack. 


16765 (COO/4166—1, pp 349-376) Status report on MHF in 
Fort Worth Basin. Matson, B.G.; Hannah, R.R.; Crawford, A. 1977. 

From Massive hydraulic fracturing symposium; Norman, OK, 
USA (28 Feb 1977). 

In Proceedings of the massive hydraulic fracturing sympo- 
sium. 

This massive hydraulic fracturing treatment was performed 
on the Ferguson 1A, a marginal Bend Conglomerate gas producer, 
to test the feasibility of this technique which could be applicable to 
thousands of similar wells in the Fort Worth Basin. The proposed 
treatment was to consist of 138,000 gallons 65 percent foam; 100,000 
pounds 100 mesh sand; 198,000 gallons gelled water-distillate emul- 
sion; and 667,000 pounds 10-20 mesh sand. The treatment was to be 
pumped into five individual zones between 5,957 feet and 6,794 feet. 
The treatment design called for 1,500 feet of conductive fracture per 
zone and an average PI contrast of 7.9 per zone. The treatment 
commenced on September 14, 1976, and concluded on September 
16, 1976. The casing ruptured on September 14, after placing 87,000 
gallons foam; 62,000 pounds 100 mesh sand; 52,000 gallons emulsion; 
and 151,000 pounds 10-20 sand. Repair and clean-up operations were 
completed on September 16, and an additional 51,800 gallons foam; 
38,000 pounds 100 mesh sand; 146,000 gallons emulsion; and 250,000 
pounds 10-20 mesh sand were pumped. On August 26, 1976, three 
weeks prior to the MHF job, the Ferguson 1A flow 40 Mcf at 60 psi 
tubing pressure. The daily operations report of January 26, 1977, 
stated that the well was pumping 40 barreis of frac fluid per day and 
flowing 135 Mcf per day from the casing into the pipeline. The 
events that occurred during this time period are discussed. 


NATURAL GAS 1745 


16766 Process for direct measurement of the orientation of hy- 
draulic fractures. Jones, A.H.; Swolfs, H.S.; Green, S.J. (to Terra 
Tek, Inc.). US Patent 4,044,828. 30 Aug 1977. Filed date 6 Jul 1976. 
8p. 


This is an invention in a method for locating the azimuthal 
direction of fractures induced into an underground formation adja- 
cent to a well bore. Practicing the method of the invention involves 
measurement of stresses created at or near ground surface by such 
fracture propagation, utilizing pressure-sensitive devices making up 
stress meters which reflect those stress changes on standard pressure 
gauges. Such stress meters are preferably each placed at an optimum 
distance from a well bore and spaced therearound, and, when a 
fracture is induced in the formation around the well bore, preferably 
by hydraulic means, said stress meters measure surface stress changes 
as horizontal pressure changes, which pressure change measure- 
ments can then be used to mathematically determine the direction of 
the fracture. 


16767 Current status of Projects Gasbuggy, Rulison, and Rio 
Blanco and an appraisal of nuclear-explosive fracturing potential for 
the near future. Stosur, J.J. (Energy Research and Development 
Administration, Washington, DC). pp 697-721 of In Future supply of 
nature-made petroleum and gas. Meyer, R.F. (ed.). Elmsford, NY; 
Pergamon Press Inc. (1977). 

From 1. UNITAR conference on energy and the future; 
Laxenburg, Austria (5 Jul 1976). 

See CONF-760763—. 

The outcome of the three nuclear-explosive fracturing experi- 
ments conducted in the tight gas-bearing formations of the Rocky 
Mountain Area are examined. It is generally agreed that the three 
tests did not come up to expectations in either the postulated 
stimulation effects or the attendant hopes for economic benefits. 
However, the technical feasibility of using nuclear explosives to 
stimulate gas production from tight reservoirs has been demonstrat- 
ed in terms of a two- to four-fold increase in gas-production rates 
relative to a hydraulically stimulated well. Analysis of stimulation 
effects and the attendant costs leads to the conclusion that nuclear- 
explosive well fracturing at its present stage is not commercially 
attractive and that it might compete with the more conventional 
stimulation methods only if the total cost of nuclear stimulation is of 
the order of $1.0 x 10°. Currently, costs of nuclear-explosive fractur- 
ing are about one order of magnitude higher than those for massive- 
hydraulic-fracturing treatments. Public acceptance of the technology 
has never been favorable and at this time there is no prospect for 
near-term improvement. The problems are exemplified by volumi- 
nous environmental statements. (MCW) 


16768 Advanced stimulation systems applied to massive hydraulic 
fracturing: techniques and results. Hochhalter, J.A. (Halliburton Co. 
Germany GmbH, The Hague). pp 723-729 of In Future supply of 
nature-made petroleum and gas. Meyer, R.F. (ed.). Elmsford, NY; 
Pergamon Press Inc. (1977). 

From 1. UNITAR conference on energy and the future; 
Laxenburg, Austria (5 Jul 1976). 

See CONF-760763—. 

Massive hydraulic fracturing (MHF) results usually in a sig- 
nificant increase in fluid volume, sand volume, fracture length, and/ 
or formation thickness. In order to design effective fracture stimula- 
tion treatments, a relationship among the factors of fracture height, 
fracture length, and fracture conductivity must be understood. There 
have been some successes and failures with MHF, but the technol- 
ogy has been proven. Some general results are cited. (MCW) 


POLICY, LEGISLATION, AND REGULATION 
REFER ALSO TO CITATION(S) 18307, 18430, 18443, 18447, 18454 


16769 (PB—271284) Project Independence Evaluation System 
(PIES) documentation. Volume III. PIES oil and gas supply curves. 
(ICF, Inc., Washington, D.C. (USA)). Sep 1976. 63p. (FEA/N—76- 
413). NTIS. 

The oil and gas supply curves as used by PIES are document- 
ed. A careful and comprehensive analysis of the supply curve 
projections generated by the FEA Oil and Gas Supply Model is 
presented along with a discussion of the underlying assumptions and 
methodology. Each source of supply is treated separately with 
historical and projected data merged into an overall picture so that 
the reader can appreciate the production levels projected. This 
report formed the basis for the oil and gas supply sections of the 
National Energy Outlook for 1976. 


TRANSPORT, PIPELINES, AND HANDLING 


REFER ALSO TO CITATION(S) 18369 
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STORAGE 
REFER ALSO TO CITATION(S) 18410 


16770 Aboveground concrete secondary containment for LNG. 
Wozniak, R.S. (Chicago Bridge and Iron Co., Oak Brook, IL); 
Salmon, M.; Huang, W. pp 512-525 of In Advances in cryogenic 
engineering. Volume 22. Timmerhaus, K.D.; Reed, R.P.; Clark, A.F. 
(eds.). New York; Plenum Press (1977). 

From International cryogenic materials conference; Kingston, 
Ontario, Canada (22 Jul 1975). 

See CONF-750716—. 

Most liquefied natural gas (LNG) storage tanks are surround- 
ed by a low earthen dike designed to confine accidental spills and to 
protect adjacent property and the public. The construction and 
testing of a prestressed concrete test dike wall and the structural 
design aspects, including a comparison of design stresses and mea- 
sured test stresses. The test wall performed substantially as predicted 
by the analysis performed during the design study. Leakage of LNG 
that did occur was attributable to construction techniques and unsu- 
pervised repairs. Leaks that did occur were small and controllable. 
Although exposed to very low temperatures, strain gauge readings 
showed no sign of stress loss (failure) in the reinforcing bars. 
Prestressing cable that was exposed to LNG did not fail. There is no 
way of knowing whether this is the exception or the rule, and it must 
be resolved before full-scale structures are built. Theoretical studies 
indicate that a wall designed only for hydrostatic conditions will not 
be sufficient to withstand thermal stress put on the wall. Stress levels 
measured on the reinforcing bars due to temperature exceed NFPA 
59A, Section 4222, allowable levels. Since the purpose of these bars 
is to control cracking, mesh or suitable bars under section 4223 need 
investigation to take advantage of the increased allowable in this 
section. 


OIL SHALES AND TAR SANDS 


RESERVES AND EXPLORATION 


16771 Development status of Alberta oil sands: 1976. pp 731-762 
of In Future supply of nature-made petroleum and gas. Meyer, R.F. 
(ed.). Elmsford, NY; Pergamon Press Inc. (1977). 

From 1. UNITAR conference on energy and the future; 
Laxenburg, Austria (5 Jul 1976). 

See CONF-760763—. 

Commercialization of the oil sand deposits in Alberta began 
only in the first half of 1976. For those deposits close enough to the 
surface for surface mining, the Hot-Water Process was selected for 
the first two commercial projects. Great Canadian Oil Sands pres- 
ently produces 50,000 barrels per day. Syncrude Canada Limited is 
building a 100,000-bbI/day plant to be operational in 1979. The paper 
examines world reserves, research in technology, Canada’s first 
surface-mining extraction plant, and future oil sands development. 
(MCW) 


16772 Global oil-shale resources and costs. Donnell, J.R. (Geo- 
logical Survey, Denver). pp 843-856 of In Future supply of nature- 
made petroleum and gas. Meyer, R.F. (ed.). Elmsford, NY; Perga- 
mon Press Inc. (1977). 

From 1. UNITAR conference on energy and the future; 
Laxenburg, Austria (5 Jul 1976). 

See CONF-760763—. 

Estimates of global oil shale resources made by various 
people and organizations are reviewed. Activities on oil shale devel- 
opment over the world are cited. A review of data on the available 
oil in the shales reveals that the energy source should be developed, 
but economic considerations favor exploration and development of a 
conventional crude oil. A barrel of oil from Colorado oil shale 
averaging about 35 gallons of oil per ton is estimated to cost about 
$10 while a barrel of Gulf coast offshore oil costs $6. Amortization 
of the initial investment is briefly discussed. 22 references. (MCW) 


SITE GEOLOGY 
REFER ALSO TO CITATION(S) 16744, 20096 


DRILLING, FRACTURING, AND MINING 


REFER ALSO TO CITATION(S) 18484 


ERA VOL. 3, NO. 8 


OIL PRODUCTION, RECOVERY, AND REFINING 
REFER ALSO TO CITATION(S) 16771 


16773 Activity on the production of energy from tar sands of the 
United States. Marchant, L.C.; Land, C.S.; Cupps, C.Q. (Energy 
Research and Development Administration, Laramie, WY). pp 763- 
780 of In Future supply of nature-made petroleum and gas. Meyer, 
R.F. (ed.). Elmsford, NY; Pergamon Press Inc. (1977). 

From 1. UNITAR conference on energy and the future; 
Laxenburg, Austria (5 Jul 1976). 

See CONF-760763—. 

Known tar sand deposits in the U.S. contain an estimated 24 
to 30 x 10° barrels of oil-in-place. Nearly 90% of this resource is in 
Utah and is contained in six deposits large enough to support 
production projects. Present technology is only in the experimental 
stage. Early commercial tar sand oil production efforts will probably 
consist of mining-plant extraction processes in the minor portion of 
the known resource with thin overburden and will require predomi- 
nantly application of the yet-to-be-proven in-situ technology. 


16774 Multipurpose utilization of oil shale. Decora, A.W.; Car- 
penter, H.C. (Energy Research and Development Administration, 
Laramie, WY). pp 821-842 of In Future supply of nature-made 
petroleum and gas. Meyer, R.F. (ed.). Elmsford, NY; Pergamon 
Press Inc. (1977). 

From 1. UNITAR conference on energy and the future; 
Laxenburg, Austria (5 Jul 1976). 

See CONF-760763—. 

Two general alternatives are available for utilization of oil 
shale: to burn the shale directly as fuel and the second is to convert it 
to some other form of fossil energy. Direct combustion offers the 
simplest and least-expensive approach, but has some drawbacks. The 
second alternative requires conversion of oil shale to liquid or 
gaseous products. In the United States, oil shale has been considered 
almost entirely as a substitute for petroleum and gas. This paper 
considers technologies directed towards these end products. 20 
references. (MCW) 


16775 Research in bituminous shale in France. Combaz, A. 
(Compagnie Francaise des Petroles, Paris); Goni, J. pp 857-871 of In 
Future supply of nature-made petroleum and gas. Meyer, R.F. (ed.). 
Elmsford, NY; Pergamon Press Inc. (1977). 

From 1. UNITAR conference on energy and the future; 
Laxenburg, Austria (5 Jul 1976). 

See CONF-760763—. 

France is now considering exploitation of its oil shale re- 
sources. The geology of known existing reserves is reviewed. Some 
tests being performed as directed by a program formulated between 
1973 and 1975 are described. The main target of the testing program 
is to estimate the cost of one barrel of shale oil. (MCW) 


16776 Oil shale development. Pforzheimer, H. pp 17p, Chapter 
XX of In Proceedings of National Energy Forum. Volume II. 
Jackson, J.L. (ed.). Akron, OH; University of Akron (1976). 

From National energy forum; Akron, OH, USA (26 Jul 1976). 

See CONF-760761—P2. 

Efforts devoted to production of shale oil at the Paraho Oil 
Shale Demonstration in Colorado are discussed. A description of 
plant operation is included. (JRD) 


IN SITU METHODS, TRUE AND MODIFIED 
REFER ALSO TO CITATION(S) 16339, 18459 


16777 (FE—2343-12) Study of true in situ oil shale technology. 
Jee, C.K.; White, J.D.; Bhatia, S.K. (Booz-Allen Applied Research, 
Inc., Bethesda, Md. (USA)). May 1977. Contract EX-76-C-01-2343. 
129p. Dep. NTIS, PC A06/MF AO1. 

This study is a technical review and economic analysis of 
current true in situ oil shale technology. Three techniques are 
compared involving different fracturing methods, focusing on the 
technical and economic variables common to the technique. The key 
variables identified and investigated include air compression, drilling 
depth, drill hole diameter and pattern geometry, shale grade, shale 
bed thickness, and explosives requirement. In addition, engineering 
R and D needs related to the variables are identified and document- 
ed. The appropriate variables, process systems, and process steps 
defined for each fracturing technique are scaled up to a 64,000-bbl/ 
day facility and costed to provide a basis for evaluating relative 
economic feasibility. Capital investment capital depreciation, annual 
operating, and crude shale oil costs are estimated and compared 
based on the scale-up scenarios. The economic evaluation reveals 
that the choice of fracturing technique does not have any significant 
effect on the crude oil shale price estimated for the scaled-up 
facilities. The combination of hydraulic fracturing and explosive 
rubblization is postulated to have the best potential for improvement. 
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High costs associated with compression of the injection gas and 
drilling may strongly influence process economics. The actual 
amount of oil recovered or extracted from the shale is also a major 
economic factor. The study concludes that the logistics of a com- 
mercial operation and the inability to create adequate permeability 
and surface area by each of the three fracturing techniques evaluated 
appear to be limiting factors. 


16778 Fracturing of pillars for enhancing recovery of oil from in 
situ oil shale retort. Garrett, D.E. (to Occidental Oil Shale, Inc.). US 
Patent 4,045,085. 30 Aug 1977. Filed date 14 Apr 1975. 16p. 

An underground in situ oil shale retort, having predetermined 
boundaries, contains a bed of fragmented oil shale particles having 
an appreciable void volume distributed therethrough. Air passed 
through this bed of fragmented oil shale supports combustion of 
some of the carbonaceous material in the oil shale and provides heat 
for retorting oil therefrom. A number of such retorts may be formed 
in an area and pillars are left to support the overburden. Pillars 
forming walls between adjacent retorts also prevent gas leakage. Oil 
recovery from intact oil shale pillars is enhanced by fracturing the 
pillars as well as fragmenting the shale in the retort. The pillars are 
fractured by hydraulic fracturing, electrical fracturing, liquid explo- 
sive fissuring, or the like. The fractures are propagated from access 
holes in the vicinity of the pillars, typically between similar holes 
adjacent the next retort volume when the pillars are between retorts. 
26 claims, 4 figures. 


SURFACE METHODS 


16779 Process for treating bituminous or oil-containing material 
using dry distillation. Rammler, R.; Weiss, H.J. (to Metallgesellschaft 
AG). US Patent 4,054,492. 18 Oct 1977. Priority date 28 Feb 1975, 
German, Federal Republic of (F.R. Germany). 6p. 

A dry distillation process is given for treating bituminous or 
oil-containing fine-grained material, particularly tar sand, with a heat 
carrier comprising fine-grained dry distillation residue which is 
heated in a pneumatic conveyor line by hot combustion gases and 
then fed to a collecting vessel and mixed in a dry distillation zone 
with the fine-grained material to be subjected to dry distillation. The 
dry distillation residue is heated to a temperature of 600 to 850°C 
before being mixed at least in part with the material which is to be 
subjected to dry distillation, said material containing at least 0.2% by 
weight magnesium carbonate and/or calcium carbonate. 9 claims, 1 
figure. 


16780 Method of removing bitumen from tar sand for subsequent 
recovery of the bitumen. Hart, L.I. Jr.; Schmidt-Collerus, J.J.; Bur- 
roughs, L.R. (to Western Oil Sands, Ltd.). US Patent 4,054,505. 18 
Oct 1977. Filed date 28 Apr 1976. 4p. 

A method is given of removing bitumen from tar sand for 
subsequent recovery of the bitumen. The method comprises sub- 
merging tar sand in a sufficient amount of a circulating solvent in 
which the bitumen is soluble, and, while the tar sand is so sub- 
merged, sonicating within the solvent with a sufficient amount of 
sonic energy to break apart any connections between sand granules 
and to remove bitumen from the sand granules to thereby permit the 
bitumen so removed to go into solution in the solvent for subsequent 
removal of the solvent-plus-bitumen and recovery of the bitumen 
therefrom. 5 claims, no drawings. 


16781 Method of removing bitumen from tar sand utilizing ultra- 
sonic energy and stirring. Hart, L.I. Jr.; Schmidt-Collerus, J.J.; 
Burroughs, L.R. (to Western Oil Sands Ltd.). US Patent 4,054,506. 
18 Oct 1977. Filed date 30 Aug 1976. 6p. 

A method is given for removing bitumen from tar sand for 
subsequent recovery of the bitumen. The method comprises contact- 
ing tar sand with an excess of solvent in which the bitumen is 
soluble, said contacting being performed within a vessel wherein 
simultaneously the solvent is being stirred and ultrasonic energy is 
being applied, the ultrasonic energy being of an intensity sufficient to 
break apart any connections between sand granules and to remove 
bitumen from the sand granules to thereby permit the bitumen so 
removed to go into solution in the solvent for subsequent removal of 
the solvent-plus-bitumen and recovery of the bitumen therefrom. 
Stirring within the vessel reduces residence time required for remov- 
al of the bitumen from the tar sand by constantly changing that 
portion of the solvent directly in contact with the surface of the tar 
sand to thereby cause even loading of all of the solvent with the 
bitumen. The vessel utilized can be a column through which the tar 
sand falls as ultrasonic energy is applied and stirring occurs therein. 
5 claims. 


16782 Electrolytic recovery from bituminous materials. Yen, 
T.F.; Wen, C.S. (to Univ. of Southern California). US Patent 
4,045,313. 30 Aug 1977. Filed date 23 Aug 1976. 10p. 

Chemical products are obtained by oxidative electrolysis of 
an electrolytically active slurry of bituminous material and alkaline 
electrolyte. 10 claims, 3 figures. 


OIL SHALES AND TAR SANDS 


REFINING 


16783 (FE—2315-15) Refining and upgrading of synfuels from 
coal and oil shales by advanced catalytic process. Quarterly report, 
April—June 1977. Sullivan, R.F.; Frumkin, H.A.; Rudy, C.E.; Chen, 
H.C. (Chevron Research Co., Richmond, Calif. (USA)). Jul 1977. 
Contract EX-76-C-01-2315. 80p. Dep. NTIS, PC A0O5/MF AOl. 

The objective of this program is to determine the feasibility 
and estimate the economics of hydroprocessing four synthetic fuels 
to distillate fuels, including high octane gasoline, using presently 
available technology. Process design studies based on pilot plant 
results indicate that it is desirable to hydrofine the whole shale oil to 
a nitrogen content of about 500 ppM and then to fractionate the 
product before conventional downstream processing to produce 
transportation fuels. Several possible refinery schemes are compared. 
Studies of hydrofining whole shale oil with ICR 106 catalyst have 
continued. The product resembles the fraction of a waxy petroleum 
crude boiling below 1000°F. There is essentially no residuum. A 
pilot plant run which has been on stream for 2500 hours has shown 
no irreversible fouling during the last 1200 hours on stream. Howev- 
er, a guard bed is necessary ahead of the catalyst bed to remove 
arsenic and iron which can cause plugging. Hydrofined shale oil is 
an excellent feed for a catalytic cracker. Pilot plant studies show that 
the 650°F+ fraction of hydrofined shale oil is very similar to 
hydrofined Middle Eastern vacuum gas oils in its performance in a 
catalytic cracker. Preliminary studies of the hydrofining of a 50/50 
blend of SRC and creosote oil are reported. ICR 106 catalyst 
showed essentially no fouling in 330 hours of pilot plant operation. 
However, after 330 hours on stream, plugging occurred in the 
catalyst bed. Studies are in progress to determine the cause of this 
problem. 


16784 Preparative-scale liquid chromatographic fractionation of 
crude oils derived from coal and shale. Jones, A.R.; Guerin, M.R.; 
Clark, B.R. (Oak Ridge National Lab., TN). Anal. Chem.; 49: No. 12, 
1766-1771(Oct 1977). 

A fractionation procedure using Sephadex LH-20 gel pro- 
vides a gentle, preparative scale (grams), chemical class separation 
for a shale-derived crude oil and a coal-derived oil. The procedure 
involves three steps using the gel in different modes: (1) lipophilic- 
hydrophilic partitioning using the gel swollen with methanol-water 
and eluted with hexane, (2) molecular size separation using the gel 
swollen with tetrahydrofuran (THF) and eluted with the same, and 
(3) aliphatic-aromatic separation using the gel swollen with isopro- 
panol and eluted with the same. Large samples can be separated with 
essentially quantitative recovery for the first two steps and a repro- 
ducibility of the gravimetric yields of approximately 2 percent. This 
procedure is designed to produce large quantities of fractions for 
biological testing with minimal alteration of sample composition. 


PROPERTIES AND COMPOSITION 
REFER ALSO TO CITATION(S) 16743 


16785 (LA-UR—77-2106) Characterization of Devonian shales 
using laser pyrolysis-gas chromatography. Vanderborgh, N.E.; Wil- 
liams, J.M.; Wewerka, E.M.; Bertino, J.P. (Los Alamos Scientific 
Lab., N.Mex. (USA)). 1977. Contract W-7405-ENG-36. IlIp. 
(CONF-771038—6). MF AO1. 

From Eastern gas shale program conference; Morgantown, 
WV, USA (17 Oct 1977). 

Portions of document are illegible. 

Pulsed Nd pyrolysis with minimum sample pretreatment gen- 
erates adequate quantities of products for analytical determinations. 
Significant quantities of pyrolysis products apparently result from 
methane and ethane released by thermal degradation. Focused 
power deposition leads to increased ethane production. This may 
result from a deeper penetration into the sample exploring regions 
removed from the surface that are less depleted in naturally occur- 
ring low molecular weight gases. Higher molecular weight compo- 
nents are readily apparent. These compounds may serve both as 
useful chemical markers and as component sections of the larger 
molecular weight species that contain the candidate gaseous fuels. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 16570 


WASTE RESEARCH AND MANAGEMENT 


REFER ALSO TO CITATION(S) 17440 
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ENVIROMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 19855 


NUCLEAR FUELS 


REFER ALSO TO CITATION(S) 19575, 19576, 19577, 19578, 
19579, 19580, 19581, 19586, 19587, 19590, 19591, 19592, 19593, 
19595, 19596, 19597, 19598, 19667 


RESERVES 
REFER ALSO TO CITATION(S) 18418 


16786 Uranium titanate ore formations. Miguta, A.K. Sov. Geol.; 
No. 12, 23-36(Dec 1976). (In Russian). 

In recent years a significant amount of new data has been 
obtained on uranium ore sites, in which the main or one of the 
leading ore minerals are the uranium titanates, brannerite or davidite. 
Three formations of uranium titanate ores are distinguished and 
characterized: in pegmatites, in quartz and quartz-feldspar veins, in 
feldspar metasomatic ores, and in metamorphized sedimentary de- 
posits. Each of the formations are subdivided into a series of subfor- 
mations. Most of the uranium titanate deposits and ore manifestations 
are concentrated in the precambrian basement. However deposit 
formation took place most often after establishment of the basement, 
and in various regions is connected with various epochs of activa- 
tion. The range of conditions for the formation of uranium titanate 
deposits is rather wide. In this case davidite is observed only in high- 
temperature manifestations, while brannerite is found in all types of 
ores, but varies in composition and properties. 1 table, 23 refs. 


16787 (CONF-770967—1) Estimation of potential uranium re- 
sources. Curry, D.L. (Energy Research and Development Adminis- 
tration, Grand Junction, Colo. (USA). Grand Junction Office). Sep 
1977. 17p. Dep. NTIS, PC A02/MF AO1. 

From Workshop on uranium resources and producibility; 
Washington, DC, USA (20 Sep 1977). 

Potential estimates, like reserves, are limited by the informa- 
tion on hand at the time and are not intended to indicate the ultimate 
resources. Potential estimates are based on geologic judgement, so 
their reliability is dependent on the quality and extent of geologic 
knowledge. Reliability differs for each of the three potential re- 
source classes. It is greatest for probable potential resources because 
of the greater knowledge base resulting from the advanced stage of 
exploration and development in established producing districts 
where most of the resources in this class are located. Reliability is 
least for speculative potential resources because no significant depos- 
its are known, and favorability is inferred from limited geologic data. 
Estimates of potential resources are revised as new geologic con- 
cepts are postulated, as new types of uranium ore bodies are discov- 
ered, and as improved geophysical and geochemical techniques are 
developed and applied. Advances in technology that permit the 
exploitation of deep or low-grade deposits, or the processing of ores 
of previously uneconomic metallurgical types, also will affect the 
estimates. 


16788 (GJBX—56(77)) Favorability for uranium in tertiary sedi- 
mentary rocks, southwestern Montana. Wopat, M.A.; Curry, W.E.; 
Robins, J.W.; Marjaniemi, D.K. (Bendix Field Engineering Corp., 
Grand Junction, Colo. (USA)). Oct 1977. Contract EY-76-C-13- 
1664. 195p. Dep. NTIS, PC A09/MF AOl1. 

Tertiary sedimentary rocks in the basins of southwestern 
Montana were studied to determine their favorability for potential 
uranium resources. Uranium in the Tertiary sedimentary rocks was 
probably derived from the Boulder batholith and from silicic volcan- 
ic material. The batholith contains numerous uranium occurrences 
and is the most favorable plutonic source for uranium in the study 
area. Subjective favorability categories of good, moderate, and poor, 
based on the number and type of favorable criteria present, were 
used to classify the rock sequences studied. Rocks judged to have 
good favorability for uranium deposits are (1) Eocene and Oligocene 
strata and undifferentiated Tertiary rocks in the western Three 
Forks basin and (2) Oligocene rocks in the Helena basin. Rocks 
having moderate favorability consist of (1) Eocene and Oligocene 
Strata in the Jefferson River, Beaverhead River, and lower Ruby 
River basins, (2) Oligocene rocks in the Townsend and Clarkston 
basins, (3) Miocene and Pliocene rocks in the Upper Ruby River 
basin, and (4) all Tertiary sedimentary formations in the eastern 
Three Forks basin, and in the Grasshopper Creek, Horse Prairie, 
Medicine Lodge Creek, Big Sheep Creek, Deer Lodge, Big Hole 
River, and Bull Creek basins. The following have poor favorability: 
(1) the Beaverhead Conglomerate in the Red Rock and Centennial 
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basins, (2) Eocene and Oligocene rocks in the Upper Ruby River 
basin, (3) Miocene and Pliocene rocks in the Townsend, Clarkston, 
Smith River, and Divide Creek basins, (4) Miocene through Pleisto- 
cene rocks in the Jefferson River, Beaverhead River, and Lower 
Ruby River basins, and (5) all Tertiary sedimentary rocks in the 
Boulder River, Sage Creek, Muddy Creek, Madison River, Flint 
Creek, Gold Creek, and Bitterroot basins. 


16789 Age and uranium content of soil micas from Antarctica by 
the fission particle track replica method. Jackson, M.L.; Lee, S.Y.; 
Ugolini, F.C.; Helmke, P.A. (Univ. of Wisconsin, Madison). Soil Sci.; 
123: No. 4, 241-248(Apr 1977). 

A replica method was developed for fission particle track age 
dating and determination of uranium content of micas in a Wright 
Valley, Antarctica, soil and parent rock. The mica particles in the 
soil were relatively small, fragile, and easily dissolved by chemical 
etchings. Muscovite mica flakes were therefore used as a replicating 
substrate to register induced fission tracks of the soil mica. The 
micas from three soil horizons (0 to 10, 10 to 30, and 30 to 50 cm 
depths) and parent rock, in four size fractions (100 to 500, 2 to 5, 0.2 
to 2, and <0.24m) were examined to illustrate use of the method. 
The fission track age of the soil mica particles was 4.1 +- 0.2 million 
years (MY), slightly older than the minimum landscape (glacial 
bench) age of 3.7 +- 0.2 MY obtained previously by K-Ar dating of 
a volcanic cone formed after the glacial valley was formed. The ages 
of the 2 to 5, 0.2 to 2, and <0.2ym fractions were the same as for the 
100 to 500 ym flakes, when the spontaneous track density was 
calculated from that of the latter, in proportion to the U content. 
The fission track age of parent rock mica was 151 million years. The 
U content of the soil mica was 0.5 to 1.6 ppM which is 20 to 50 times 
higher than that of mica from the parent rock (0.03 ppM). The mica 
in the soil appears from age and petrographic thin-section results to 
be of pedogenic origin, formed by replacement in feldspars after the 
bench was carved. The fission particle track replica method is useful 
for age-dating of micas in soils, for determining trace amounts of 
uranium in micas, and for study of soil genesis in the Antarctic cold 
desert. 


16790 Preparation of pyrite-coated sand grains for research on 
roll-type uranium deposits. Gent, C.A. J. Res. U.S. Geol. Surv.; 5: No. 
5, 595-596(1977). 

Ordinary quartz sand grains can be coated with pyrite for use 
in laboratory experiments on the genetic geochemistry of roll-type 
uranium deposits. The sand is first added to a ferric chloride solu- 
tion. The slow addition of sodium hydroxide to the mixture gives the 
sand grains an iron oxide coating. This coating is then converted to 
pyrite by reaction with hydrogen sulfide, thus yielding a product 
suitable for experimental use. 


16791 Replacement of uranium micas by iron hydroxides. 
Belova, L.N.; Gorshkov, A.I.; Ivanova, O.A. (Inst. of Geology of 
Mineral Deposits, Petrography, Mineralogy, and Geochemistry, 
Moscow). Izv. Akad. Nauk SSSR, Ser. Geol.; No. 12, 151-157(Dec 
1976). (In Russian). 

Uranium-containing mica was suspended in distilled water by 
means of an ultrasonic dispersing unit at a frequency of 16 kilohertz 
for a period of 3 to 4 minutes. By electron microscopic studies it is 
shown that the mica is first covered with a film of colloidal goethite 
which becomes more crystalline with time. The breakdown of the 
uranium mica takes place not only along the surface but also along 
the cleavage planes of the mica. 3 references. (SJR) 


16792 Geology, mining, and extractive processing of uranium. 
Jones, M.J. (ed.). London; Institution of Mining and Metallurgy 
(1976). 1860p. (In several languages). (CONF-770146—). 

From Symposium on the geology, mining and extractive 
processing of uranium; London, UK (17 Jan 1977). 

Individual abstracts and indexing were prepared for the indi- 
vidual papers. (JSR) 


EXPLORATION 
REFER ALSO TO CITATION(S) 16788 


16793 (GJBX—29(77)) Calibration and field test of a pulsed, 
delayed fission neutron logging probe. Final report. Reichardt, J.W. 
(Kaman Sciences Corp., Colorado Springs, Colo. (USA)). May 1977. 
Contract EY-76-C-13-1664-76-026-L. 42p. Dep. NTIS, PC A03/MF 
AOl. 

The effort to calibrate and test the neutron logging tool using 
a pulsed neutron technique and employing delayed fission neutrons 
for uranium determination is described. After efforts to test and 
calibrate the equipment, it was decided that a new amplifier and 
preamplifier would have to be designed. (FS) 


16794 (GJBX—67-77) Migration of gaseous radionuclides 
through soil overlying a uranium ore deposit: a modeling study. Jeter, 
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H.W.; Martin, J.D.; Schutz, D.F. (Teledyne Isotopes, Westwood, 
N.J. (USA)). 15 Aug 1977. Contract EY-76-C-13-1664. 61p. (IWL— 
4611-401). Dep. NTIS, PC A04/MF AO1. 

This study presents several one-dimensional mathematical 
models derived to simulate the distribution of radionuclides in soil 
overlying uranium ore deposits. The migration of gaseous products 
away from the ore is simulated by mechanisms of molecular diffusion 
and advective transport. A homogeneous overburden containing no 
uranium or radium is assumed throughout. The study is intended to 
be a first step in analyzing the feasibility of detecting uranium ore by 
remote geochemical measurements. A steady-state diffusion model 
predicts the detectability of radon-222 and some of its daughter 
products several tens of meters from a uranium deposit. In reality 
this range would be shortened by the masking effect of radon 
generated in the overlying soil itself. Krypton-85 is found to be only 
marginally detectable even in the immediate vicinity of the ore. 
Xenon-133 would be detectable at half the range of ***Rn. The effect 
of soil gas motion as an additional transport mechanism is evaluated 
using both steady-state and transient models. A constant soil gas 
velocity of 1 x 10°‘ cm/sec causes gaseous radioisotope activities to 
change by several orders of magnitude. Detectability of uranium 
could be significantly increased if long-term soil gas motion is 
confirmed. A transient numerical model is used to simulate baromet- 
ric influences on the migration of ???Rn away from an ore deposit. It 
was found that near-surface effects are +-15% which would not 
appreciably affect the detectability of uranium by geochemical 
means. 


16795 (GJBX—69(77)) Tectonic atlas of uranium potential in 
crystalline rocks of the eastern U.S. Greenberg, J.K.; Hauch, S.A.; 
Ragland, P.C.; Rogers, J.J.W. (North Carolina Univ., Chapel Hill 
(USA). Dept. of Geology). Jun 1977. Contract EY-76-C-13-1661. 
98p. Dep. NTIS, PC AO5/MF AO1. 

The atlas format includes all areas of uranium exploration 
potential shown by state. Tectonic divisions are shown and explained 
on the tectonic index map. Each entry (locality) on the state maps 
has a number referring to its place on the descriptive tables. Each 
tabulated entry includes the locality name, county(ies), latitude and 
longitude, tectonic affinity, exploration potential, ore host rock, ore 
type, alteration, important mineralogy, age, trace element data, and a 
key to pertinent references listed at the end of the section. Cross 
reference listing of localities by exploration potential and by tectonic 
affinity are also included. A listing of aeroradiation survey refer- 
ences used in evaluating the Eastern U.S. is included. 


16796 (GJBX—74(77)) Preliminary study of the favorability for 
uranium in selected areas in the Basin and Range Province, Nevada. 
Cupp, G.M.; Leedom, S.H.; Mitchell, T.P.; Kiloh, K.D.; Horton, 
R.C. (Bendix Field Engineering Corp., Grand Junction, Colo. 
(USA)). Oct 1977. Contract EY-76-C-13-1664. 115p. Dep. NTIS, PC 
A06/MF AO1. 

Six uranium areas in Nevada were examined in a reconnais- 
sance fashion to determine their favorability for uranium deposits. 
The favorable areas are: Virgin Valley, Humboldt County; northern 
Reese River Valley, Lander County; East Walker River, Lyon 
County; and Coaldale, Esmeralda County. Areas judged to be unfa- 
vorable are: Carol "R” prospect, Garfield Hills, Mineral County; and 
Meadow Valley (Panaca), Lincoln County. In the Virgin Valley 
area, the Canyon Rhyolite Formation contains as much as 27 ppM 
UsOs and is an excellent source rock. Uranium deposits in the 
underlying Virgin Valley Formation are small, but larger deposits 
may exist. The northern portion of the Reese River Valley contains 
several small uranium deposits but none of mineable grade or size. 
Rhyolitic volcanic rocks in the area contain above-average amounts 
of uranium, and larger deposits may lie beneath these potential 
source rocks. The East Walker River area may be part of a larger 
uranium province. Intrusive and extrusive rocks in the area contain 
above-average amounts of uranium, and low-grade supergene depos- 
its were found. Large areas of potential source rocks and host rocks, 
and two small uranium deposits, were found in the Coaldale area. 
Many rhyolite plugs were also found. The Carol ’R” prospect is an 
isolated uranium occurrence in Tertiary lacustrine rocks. Uranium 
deposits in Meadow Valley are in the Panaca Formation, a Pliocene 
lacustrine formation of varied lithology. The uranium deposits are 
small and low grade. It is unlikely that large-grade deposits will be 
found in this area. 


16797 (GJBX—75(77)) Uranium favorability of southwestern 
Oklahoma and north-central Texas. Stanton, G.D.; Brogdon, L.D.,; 
Quick, J.V.; Thomas, N.G.; Martin, T.S. (Bendix Field Engineering 
Corp., Grand Junction, Colo. (USA)). Oct 1977. Contract EY-76-C- 
13-1664. 148p. Dep. NTIS, PC A07/MF AO1. 

Results are presented of a project to identify and delineate 
units and (or) facies that are favorable for uranium in the Upper 
Pennsylvanian and Lower Permian strata of north-central Texas and 
southwestern Oklahoma. To aid in this evaluation, an assessment of 
the probable uranium rocks (Wichita and Arbuckle Mountains) was 
necessary. Surface samples were collected from igneous and sedi- 
mentary rocks. Stream-sediment samples were also collected. How- 
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ever, the main emphasis of the investigation of the sedimentary units 
was on the identification of sedimentary facies trends in the subsur- 
face and an evaluation of the uranium favorability within units 
studied. The area investigated centers along the Red River, the 
boundary between Texas and Oklahoma. The project area encom- 
passes approximately 17,000 sq. mi. It includes all or parts of Cooke, 
Montague, Clay, Wichita, Wilbarger, Hardeman, Baylor, Knox, and 
Archer Counties in Texas and Love, Jefferson, Cotton, Tillman, 
Jackson, Stephens, Carter, Comanche, Harmon, and Greer Counties 
in Oklahoma. 


16798 (GJBX—77(77)) Symposium on hydrogeochemical and 
stream-sediment reconnaissance for uranium in the United States. 
(Bendix Field Engineering Corp., Grand Junction, Colo. (USA)). 
Oct 1977. 474p. (CONF-770314—). Dep. NTIS, PC A20/MF AOl. 

From Symposium on hydrogeochemical and stream sediment 
reconnaissance; Grand Junction, CO, USA (16 Mar 1977). 

A separate abstract was prepared for each of nine of the 
symposium papers. Fifteen of the symposium papers were previously 
abstracted in ERDA Energy Research Abstracts and DOE Energy 
Research Abstracts as 2: 45104, 2: 45092, 2: 45093, 2: 45088, 2: 45089, 
2: 45090, 2: 45105, 2: 45091, 2: 45106, 2: 45101, 2: 47669, 2: 47667, 2: 
47668, 2: 47665, and 2: 47666. (IRD) 


16799 (GJBX—77(77), pp 3-4) Hydrogeochemical and stream- 
sediment reconnaissance program and its relation to the NURE. 
Shannon, S.S. Jr. (Energy Research and Development Administra- 
tion, Grand Junction, CO). Oct 1977. 

From Symposium on hydrogeochemical and stream sediment 
reconnaissance; Grand Junction, CO, USA (16 Mar 1977). 

In Symposium on hydrogeochemical and stream-sediment 
reconnaissance for uranium in the United States. 

The organizational meeting of the national Hydrogeochemi- 
cal and Stream-Sediment Reconnaissance (HSSR) program for ura- 
nium took place in April 1975. Dr. David Dahlem of ERDA was 
active in initiating the program. Responsibility for the work in 
various parts of the nation was divided among four ERDA laborato- 
ries: Lawrence Livermore Laboratory, Los Alamos Scientific Labo- 
ratory, Oak Ridge Gaseous Diffusion Plant, and Savannah River 
Laboratory. Since then, samples have been taken from an area of 
420,000 square miles and 43 reports have been open filed; sales have 
exceeded 1,700 copies. Depending on the results of orientation 
studies, samples of stream, lake, and playa sediments and/or stream, 
lake, and ground water are sampled and then analyzed for uranium 
and ancillary elements. Rather than dictating a rigidly uniform 
policy to be followed by all laboratories, ERDA has deliberately 
encouraged each laboratory to be imaginative and innovative in its 
approach toward meeting the objective of the HSSR program—to 
complete a reconnaissance of the nation’s surface waters, ground 
water, stream and lake sediments to aid in resource assessment and in 
identification of areas favorable for uranium exploration. The HSSR 
program is an important part of the National Uranium Resource 
Evaluation (NURE) program. Almost 23 percent of the fiscal year 
1977 budget is allocated to the HSSR activity. 


16800 (GJBX—77(77), pp 173-185) Sample density investiga- 
tions in lake sediment geochemical surveys of Canada’s uranium 
reconnaissance program. Garrett, R.G. (Geological Survey of 
Canada, Ottawa). Oct 1977 

From Symposium on hydrogeochemical and stream sediment 
reconnaissance; Grand Junction, CO, USA (16 Mar 1977). 

In Symposium on hydrogeochemical and stream-sediment 
reconnaissance for uranium in the United States. 

A method for investigating minimum acceptable sample den- 
sities for reconnaissance geochemical surveys is outlined. A data set 
is sampled using montecarlo procedures and the subsets so produced 
at lower sample densities are statistically compared with the original 
data set to determine if they can be considered as being similar at a 
specified confidence level. The approach uses the concept of main- 
taining information content, this view is consistent with broad re- 
gional geochemical studies of major rock units. However, the results 
have to be viewed carefully from an exploration standpoint to ensure 
that the sample separation is not expanded so greatly that anomalous 
patterns can be placed between sample sites and so be undetected. 


16801 (GJBX—77(77), pp 233-252) Results of uranium HSSR 
survey of the San Juan area southwestern Colorado. Maxwell, J.C. 
(Los Alamos Scientific Lab., NM). Oct 1977. 

From Symposium on hydrogeochemical and stream sediment 
reconnaissance; Grand Junction, CO, USA (16 Mar 1977). 

In Symposium on hydrogeochemical and stream-sediment 
reconnaissance for uranium in the United States. 

During June—July 1976, 1706 water samples and 1982 sedi- 
ment samples were collected from 1995 sites in the San Juan Moun- 
tains area and analyzed for uranium. The area includes the southern 
third of the Colorado mineral belt which has yielded rich ores of 
gold, silver, copper, lead, zinc, and molybdenum. The broadly 
domed mountains are capped by 2500 m of Tertiary volcanics, 
deeply eroded to expose a Precambrian crystalline core. Adjacent 
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plateaus underlain by Mesozoic sedimentary rocks were included in 
the reconnaissance. Average value of uranium in water samples from 
mountains was less than 0.5 ppB, from plateaus was | to 2 ppB, and 
from Mancos shale areas exceeded 2 ppB. Anomalous sediment 
samples, 40 ppM uranium, came from near Storm King Mountain 
and upper Vallecito Creek. Other anomalous areas, including the 
Lake City mining district, were well defined by 4 to 30 ppM 
uranium in sediment and 3 to 30 ppB uranium in water. Above- 
average concentrations of uranium not previously reported indicate 
areas favorable for detailed exploration. 


16802 (GJBX—77(77), pp 253-277) Uranium hydrogeochemical 
and stream sediment pilot survey of the Estancia Valley, Bernalillo, 
Santa Fe, San Miguel, and Torrance Counties, New Mexico. Olsen, 
C.E. (Los Alamos Scientific Lab., NM). Oct 1977. 

From Symposium on hydrogeochemical and stream sediment 
reconnaissance; Grand Junction, CO, USA (16 Mar 1977). 

In Symposium on hydrogeochemical and stream-sediment 
reconnaissance for uranium in the United States. 

As part of the LASL portion of the US ERDA NURE 
program, water samples from 534 locations and sediment samples 
from 2936 locations were taken over a 7770-km? area of the Estancia 
Valley in 1975 and analyzed for uranium. The Estancia Valley, a 
closed topographic basin having a well developed salt playa, is 
located in parts of Bernalillo, Santa Fe, San Miguel, and Torrance 
Counties, east of Albuquerque. Uranium concentrations in the valley 
waters range from undetectable (less than 0.1) ppB to a high of 334 
ppB. Statistical analysis of the water data shows that the uranium 
content of the water definitely depends in part on the source type 
and, apart from playa waters, ranges in average value from 1.78 ppB 
for water from artificial ponds to 5.34 ppB for well water. The 
highest value of uranium in water is found in a playa sample. The 
uranium content of the sediment samples varies from a minimum of 
0.7 ppM to a maximum of 10.7 ppM. Statistical analyses of the data 
from all five of the different types of sediment source that were 
sampled show that the average uranium concentration is essentially 
independent of the source type in this area. These five sediment 
source types are wet streams, springs, and ponds and dry streams 
and ponds. Using all the sediment data, a sharply peaked distribution 
is obtained with an average uranium concentration of 2.92 ppM and 
a standard deviation of 0.73 ppM. Using a criterion of three standard 
deviations above the mean for the anomaly threshold level, 55 of the 
2936 locations sampled for sediment have anomalous uranium con- 
centrations. 


16803 (GJBX—77(77), pp 301-302) Helium analysis of subsur- 
face waters as a uranium exploration tool. Rice, R.S.; Reimer, G.M. 
(Geological Survey, Denver). Oct 1977. 

From Symposium on hydrogeochemical and stream sediment 
reconnaissance; Grand Junction, CO, USA (16 Mar 1977). 

In Symposium on hydrogeochemical and stream-sediment 
reconnaissance for uranium in the United States. 

Field studies conducted in areas of known uranium deposits 
are described. In Weld County, Colorado, 18 samples were collected 
in an 80 square kilometer area around a roll-type uranium deposit 
approximately 70 meters deep. Stock supply wells and domestic 
wells, ranging from 5 to 25 meters deep, were sampled and analyzed 
for helium. The wells located down the ground water gradient with 
respect to the ore body had helium concentrations 30 to 50 times 
greater than those values expected from atmospheric equilibrium. 
The shallow wells had less helium than the deeper domestic wells. 
At the Schwartzwalder mine in Jefferson County, Colorado, mine 
water, pond water, springs and streams were sampled and analyzed 
for helium. The mine water and springs had helium concentrations 5 
to 15 times greater than atmospheric equilibrium, but the ponds and 
streams, into which the mine water drained, showed no excess 
helium. The equilibrium values of helium found in the ponds and 
streams were expected because even minor turbulence effectively 
removes excess helium from water. Therefore, streams and standing 
bodies of water are not good candidates for helium analysis. Mine 
water was also sampled from several uranium mines at the Ambrosia 
Lake deposits near Grants, New Mexico. The samples were taken at 
the surface discharge pipes and the helium values were 2 to 7 times 
that of atmospheric equilibrated waters. Because of both the short 
residence time of the water with the ore and the great amount of 
turbulence from pumping, the helium values were relatively low. 
The large geographic area in the vicinity of a uranium deposit in 
which subsurface water samples show helium anomalies indicates 


that helium analyses can be used as a reconnaissance exploration 
tool. (JRD) 


16804 (GJBX—77(77), pp 304-352) Geochemical exploration for 
uranium. Rose, A.W. (Pennsylvania State Univ., University Park). 
Oct 1977. 

From Symposium on hydrogeochemical and stream sediment 
reconnaissance; Grand Junction, CO, USA (16 Mar 1977). 

In Symposium on hydrogeochemical and stream-sediment 
reconnaissance for uranium in the United States. 
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The processes and types of dispersion that produce anomalies 
in stream water, stream sediment, and ground water, and the factors 
that must be considered in planning and interpreting geochemical 
surveys are reviewed. Examples of surveys near known deposits 
show the types of results to be expected. Background values depend 
mainly on the content of U in rocks of the drainage area. In igneous 
rocks, U tends to increase with potassium from ultramafic rocks 
(0.01 ppM) to granitic rocks (1 to 5 ppM). Some alkalic rocks have 
unusually high contents of U (15 to 100 ppM). Uranium-rich prov- 
inces marked by igneous rocks unusually rich in U are recognized in 
several areas and appear to have a deep crustal or mantle origin. In 
western U.S., many tertiary tuffaceous rocks have a high U content. 
Sandstones, limestones, and many shales approximate the crustal 
abundance at 0.5 to 4 ppM, but black shales, phosphates, and some 
organic materials are notably enriched in U. Uranium is very soluble 
in most oxidizing waters at the earth's surface, but is precipitated by 
reducing agents (organic matter, H2S) and adsorbed by organic 
material and some Fe oxides. In most surface and ground waters, U 
correlates approximately with the total dissolved solids, conductiv- 
ity, and bicarbonate concentration of the water, and with the U 
content of rocks it comes into contact with. Most surveys of stream 
water near known districts show distinct anomalies extending a few 
km to tens of km downstream. A complication with water is the 
large variability with time, up to x 50, as a result of changes in the 
ratio of ground water to direct runoff, and changes in rate of 
oxidation and leaching. Collection and analysis of water samples also 
pose some difficulties. 


16805 (GJBX—77(77), pp 374-376) Description of quality assur- 
ance in the HSSR program and summary of analytical methods used. 
Steinborn, T.L. (Univ. of California, Livermore). Oct 1977. 

From Symposium on hydrogeochemical and stream sediment 
reconnaissance; Grand Junction, CO, USA (16 Mar i977). 

In Symposium on hydrogeochemical and stream-sediment 
reconnaissance for uranium in the United States. 

Quality Assurance (QA) is a necessary and important factor in 
all parts of the NURE-HSSR program. The reliability of the data 
produced in the HSSR survey depends directly upon the reliability 
of each aspect of the program. Sample collection, field measure- 
ments, sample processing, laboratory analyses, data processing, and 
report preparation must be covered by a QA program. Each partici- 
pating laboratory has its own internal QA program, and the compa- 
rability of analytical data from all laboratories is checked by an inter- 
laboratory QA program. The QA program of the Lawrence Liver- 
more Laboratory (LLL) is presented as an example of internal QA. 


16806 (GJBX—77(77), pp 395-402) Fluorometric analysis for 
uranium in natural waters. Waterbury, G.R. (Los Alamos Scientific 
Lab., NM). Oct 1977. 

From Symposium on hydrogeochemical and stream sediment 
reconnaissance; Grand Junction, CO, USA (16 Mar 1977). 

In Symposium on hydrogeochemical and stream-sediment 
reconnaissance for uranium in the United States. 

A fluorometric method is used for the routine determination 
of uranium at 0.2 to parts-per-billion (ppB) concentrations in natural 
surface waters. Duplicate 200-1 aliquots of the water samples are 
pipetted onto 0.4-g pellets of 98 percent NaF-2 percent LiF flux 
contained in platinum dishes. The pellets are dried under heat lamps 
and fused over special propane burners. The fused pellets are sub- 
jected to ultraviolet radiation and the fluorescence is measured in a 
fluorometer. The lower limit of detection is 0.2 ppB of uranium, and 
the precision is about 15 relative percent in the 0.2 to 10 ppB 
uranium concentration range. Two analysts determine uranium in 
750 to 900 samples per week using this method. Samples containing 
solids or more than 19 ppB of uranium are analyzed by a delayed 
neutron counting method. 


16807 (GJBX—77(77), pp 403-409) Effectiveness of stream-sedi- 
ment sampling along the Rio Ojo Caliente, New Mexico. Wenrich- 
Verbeek, K.J. (Geological Survey, Denver). Oct 1977. 

From Symposium on hydrogeochemical and stream sediment 
reconnaissance; Grand Junction, CO, USA (16 Mar 1977). 

In Symposium on hydrogeochemical and stream-sediment 
reconnaissance for uranium in the United States. 

During 1976 a detailed geochemical study was conducted of 
the water and stream sediments in the tributaries of the Rio Ojo 
Caliente above the USGS gaging station 4 km below La Madera to 
determine: (1) the source of the anomaly in the water and (2) why 
the stream sediment samples did not contain a corresponding anom- 
aly. The low uranium content of the stream sediments from these 
high uranium waters can be explained by (1) the presence of a 
ground water source for the uranium and (2) insufficient time for the 
uranium in the water to be adsorbed onto the sediments. Although a 
stream sediment anomaly in the streams containing high uranium 
waters can not be established with a size fraction less than 150 ym, 
enough uranium has been adsorbed by the fine fraction that a small 
local anomaly can be outlined using only the fraction size less than 
90 um. Thus, because adsorption appears to be a major control on 
the uranium in the fine fraction and detrital minerals control the 
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uranium in the coarse fraction, if it is assumed that buried deposits 
are of prime importance because most surface deposits have been 
recognized, then sampling should be restricted to the fine fraction 
(less than 90 ym). Nevertheless, in a case where ground water is the 
contributing source for uranium, as was shown above by the low 
anomalous uranium values, even in the fine fraction, stream sediment 
sampling alone is not an effective technique for detecting uranium 
anomalies. This emphasizes the necessity of water sampling in con- 
junction with stream-sediment sampling. 


16808 (GJBX—81(77)) Preliminary study of uranium in Pennsyl- 
vanian and lower Permian strata in the Powder River Basin, Wyoming 
and Montana, and the Northern Great Plains. Dunagan, J.F. Jr.; 
Kadish, K.A. (Bendix Field Engineering Corp., Grand Junction, 
Colo. (USA)). Nov 1977. Centract EY-76-C-13-1664. 44p. Dep. 
NTIS, PC A03/MF AO1. 

Persistent and widespread radiometric anomalies occur in 
Pennsylvanian and Lower Permian strata in the subsurface of the 
northern Great Plains and the Powder River Basin. The primary 
host lithology of these anomalies is shale interbedded with sand- 
stone, dolomite, and dolomitic sandstone. Samples from the project 
area indicate that uranium is responsible for some anomalies. In some 
samples there seems to be a correlation between high uranium 
content and high organic-carbon content, which possibly indicates 
that carbonaceous material acted as a trapping mechanism in some 
strata. The Pennsylvanian and Permian rocks studied are predomi- 
nantly marine carbonates and clastics, but there are rocks of fluvial 
origin in the basal Pennsylvanian of Montana, North Dakota, and 
South Dakota and in the Pennsylvanian and Permian deposits on the 
east flank of the Laramie Mountains. Fine-grained clastic rocks that 
flank the Chadron arch in western Nebraska are possibly of conti- 
nental origin. The trend of the Chadron arch approximately parallels 
the trend of radiometric anomalies in the subsurface Permian-Penn- 
sylvanian section. Possible source areas for uranium in the sediments 
studied were pre-Pennsylvanian strata of the Canadian Shield and 
Precambrian igneous rocks of the Ancestral Rocky Mountains. 


16809 (GJBX—83(77)) Preliminary study of the geology and 
uranium favorability of the Forest City Basin in Kansas, Missouri, 
Iowa, and Nebraska. Johnson, V.C.; Dubyk, W.S. (Bendix Field 
Engineering Corp., Grand Junction, Colo. (USA)). Nov 1977. Con- 
tract EY-76-C-13-1664. 22p. Dep. NTIS, PC A02/MF AOl. 

This preliminary study was conducted to evaluate the favora- 
bility for uranium in the Forest City basin where Pennsylvanian 
strata are the predominant outcropping units. Permian and Creta- 
ceous sediments are also present but are of minor importance in the 
project area. No literature pertaining to uranium occurrences in the 
project area has been found. However, because the igneous and 
metamorphic core of the Nemaha uplift was exposed during Late 
Pennsylvanian, sediments derived from the uplift, particularly the 
Tonganoxie Sandstone, Warrensburg Sandstone, and Indian Cave 
Formation, are considered favorable for uranium. The basal con- 
glomerate of the Tonganoxie Sandstone was analyzed and was found 
to contain anomalous amounts of uranium, copper, and selenium in 
direct proportion to an increased concentration in organic carbon. In 
addition, Pennsylvanian black shales in the Forest City basin are 
known to be anomalously radioactive. Selected outcrops of these 
shales were observed and sampled during field study. 


16810 (GJBX—84(77)) Preliminary study of the favorability for 
uranium in northeastern Oklahoma and southeastern Kansas. Brog- 
don, L.D.; Pilcher, R.C. (Bendix Field Engineering Corp., Grand 
Junction, Colo. (USA)). Nov 1977. Contract EY-76-C-13-1664. 18p. 
Dep. NTIS, PC A02/MF AO1. 

A preliminary study was conducted to assess the uranium 
favorability of northeastern Oklahoma and southeastern Kansas, an 
area underlain by a stratigraphic sequence that ranges in age from 
Precambrian to Late Pennsylvanian. The major structural features 
are the Nemaha anticline, the Ozark uplift, and the Cherokee basin. 
Water samples analyzed by the Oklahoma State Department of 
Occupational and Radiological Health show relatively high levels of 
radium and alpha radiation in the water supplies of some communi- 
ties in the Ozark uplift area of northeastern Oklahoma. Abnormally 
high levels of radium have been detected in oil and gas fields in 
southeastern Kansas and northeastern Oklahoma. There seems to be 
a correlation between these anomalies and the unconformable onlap 
of Pennsylvanian sediments over the Ordovician Arbuckle Group. 
The major part of the granitic core of the Nemaha anticline was 
exposed in northeastern Kansas and southeastern Nebraska. During 
Pennsulvanian time, it shed large volumes of arkosic debris into 
basins adjoining the northern part of the Nemaha anticline. 


16811 (GJBX—88(77)) Study of airborne gamma-ray spectrom- 
eter data procedures, Casper Quadrangle, Wyoming. Volume 2. (Texas 
Instruments, Inc., Dallas (USA)). Oct 1977. Contract EY-76-C-13- 
1664. 155p. MF AOl. 

Portions of document are illegible. 

The data are presented in sections containing geologic maps, 
profiles of significant radiation levels, and histograms. The sections 
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on profiles contain spectral data on U, Th, and potassium. The 
histograms sections contain frequency curves on the same elements. 
(IRD) 


16812 (GJBX—91(77)) Preliminary study of the uranium favora- 
bility of Malheur County, Oregon. Erikson, E.H. (Bendix Field 
Engineering Corp., Grand Junction, Colo. (USA)). Nov 1977. Con- 
tract EY-76-C-13-1664. 20p. Dep. NTIS, PC A02/MF AO1. 

A reconnaissance study of middle and upper Tertiary volcani- 
clastic sedimentary and silicic volcanic rocks in Malheur County, 
Oregon, indicates that, based upon the data available: (1) it is 
unlikely that sandstone-type uranium deposits exist in sedimentary 
rocks of north-central Malheur County; and (2) favorable uranium 
environments are more likely to exist in and adjacent to uraniferous 
silicic eruptive centers and plugs. Some rhyolites in the northern 
part of the county contain marginally anomalous uranium abun- 
dances (6 to 8 +- 2 ppM U3QOs), compared with similar rocks in 
southeastern Oregon. Available uranium from these rocks, as deter- 
mined by nitric-acid leaching, approaches 50 to 75 percent of the 
total chemical Us;Os present. One Pliocene rhyolite vitrophyre 
sample from Duck Butte in western Malheur County contains 9 +- 2 
ppM U3Os. The uranium contents of these rhyolites approach those 
found in silicic plugs spatially related to uranium deposits in the 
Lakeview district, Oregon (Erikson and Curry, 1977). It is possible 
that undiscovered epithermal and (or) supergene uranium deposits 
may exist in favorable wall rocks subjacent to uraniferous silicic 
eruptive centers (Duck Butte), calderas (McDermitt caldera to the 
south and others identified in western Owyhee County, Idaho), and 
silicic plugs (as in the Lakeview district). With the exception of one 
small uranium anomaly found in unconsolidated sands in the Grassy 
Mountain Formation, the sedimentary rocks observed in the study 
area did not possess abnormal radioactivity or exhibit evidence of 
uranium mobility and enrichment. Carbonaceous trash is uncommon 
in these rocks. Gently dipping sandstone members of the Deer Butte 
Formation (upper Miocene) and local channel sands in the Grassy 
Mountain Formation (Pliocene) may have once been the most per- 
meable rocks in the Tertiary section; but, there is no evidence to 
suggest that they were conduits for uranium-bearing solutions. 


16813 (K/UR—9) National Uranium Resource Evaluation Pro- 
gram. Regional geochemical model for groundwater associated with 
uranium mineralization in northwest Texas. Nichols, C.E.; Kane, 
V.E.; Cagle, G.W. (Oak Ridge Gaseous Diffusion Plant, Tenn. 
(USA)). Nov 1977. Contract W-7405-ENG-26. 24p. (CONF- 
771124—2). Dep. NTIS, PC A02/MF AOI. 

From Geological Society of America meeting; Seattle, WA, 
USA (7 Nov 1977). 

A pilot geochemical survey was conducted in northwest 
Texas during April, May, and June 1976. The purpose of this work 
was to prepare for a subsequent reconnaissance geochemical survey 
of uranium in northwest Texas and western Oklahoma. Stream 
sediment, stream water, well water, and ash of plants were analyzed 
for approximately 25 parameters. The samples were collected in the 
outcrop area of the Blaine Formation, the Whitehorse and Cloud 
Chief Group, and the Quartermaster Group (all Permian); and 
Dockum Formation (Triassic); and the Ogallala Formation (Terti- 
ary). The most valuable sample type for identifying potential urani- 
um mineralization in northwest Texas was determned to be well 
water. Where available, it is the most reliable for outlining both 
uranium deposits and, at a wider spacing, a potential uranium dis- 
trict. Of the remaining sample types, stream sediment is more readily 
available than stream water and appears to be more useful in this 
area. The most useful determinations in groundwater from five 
potentially mineralized areas are uranium, sulfate, molybdenum, 
selenium, alkalinity, arsenic, conductivity, and vanadium. This ex- 
tract of the original paper is restricted to a discussion of well water 
results. 


16814 (LA—6654-MS) Uranium hydrogeochemical and stream 
sediment reconnaissance of the northern part of the Powder River 
Basin, Wyoming. Morris, W.A. (Los Alamos Scientific Lab., N.Mex. 
(USA)). Nov 1977. Contract W-7405-ENG-36. 118p. (GJBX— 
94(77)). Dep. NTIS, PC A06/MF AOI. 

During the spring and summer of 1976, 2144 water and water- 
transported sediment samples were collected from 1685 locations 
spread over an approximate 21,000 km? area of the northern end of 
the Powder River Basin in northeast Wyoming. All of the samples 
were analyzed for total uranium at the LASL, using standardized 
procedures and rigorous quality controls—the waters by fluoro- 
metry and the sediments (and those waters with >10 ppb uranium) 
by delayed-neutron counting. The 1178 water samples were collect- 
ed from 111 streams, 19 natural ponds, 142 springs, 186 artificial 
ponds, and 720 wells. The 966 sediment samples were collected from 
108 active streams, 415 dry streams, 20 wet natural ponds, 9 dry 
natural ponds, 131 flowing springs, 12 dry springs, 170 wet artificial 
ponds, and 101 dry artificial ponds. All of the field collection, 
treatment, and packaging of the samples was performed following 
strict LASL specifications. The uranium concentrations measured in 
the waters range from undetectable (<0.2 ppb) to 295.8 ppb and 
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have a mean value of 7.3 ppb. The high uranium concentrations in 
the waters of this area are thought to be due primarily to a general 
abundance of readily soluble uranium in the Wasatch and Fort 
Union formations throughout the Powder River Basin. Those loca- 
tions which have abnormally high uranium were examined more 
closely, and follow-up field examinations are recommended in the 
vicinity of some of these sites. The uranium content of the sediment 
samples ranges from 0.5 to 11.2 ppM and has a mean value of 3.4 
ppM. Sample locations with anomalous uranium values were exam- 
ined with respect to the local geology and other relevant factors, 
and an area believed to be favorable for a follow-up field investiga- 
tion is indicated. A distinct correlation between the high uranium in 
waters and sediments and the Wasatch and Fort Union formations, 
which are associated with nearby producing uranium districts, is 
evident at several locations. 


16815 (LA—6996-PR) NDA technology for uranium resource 
evaluation. Progress report, April 1—June 30, 1977. Menlove, H.O. 
(comp.). (Los Alamos Scientific Lab., N.Mex. (USA)). Oct 1977. 
Contract W-7405-ENG-36. 19p. Dep. NTIS, PC A02/MF AOI1. 

This progress report describes the work performed during the 
time period from April 1 to June 30, 1977, on the contract for NDA 
Technology for Uranium Resource Evaluation in Group Q-1. The 
work has focused on gamma-ray calculations and computer code 
modifications in support of borehole logging measurements and 
surface gamma-ray surveys. The Phase I calculations for potassium, 
uranium, and thorium (KUT) gamma-ray spectra have been complet- 
ed. The Phase II calculations deal primarily with gamma-ray surface 
and airborne surveys. The initial calculations are to determine the 
spectra as a function of position above and below a plane interface. 
The Phase III calculations have been partially completed. The 
objective of these calculations is to determine the energy spectra of 
KUT gamma radiation for points within a borehole introduced into 
the infinite medium of Phase I. A computer program named 
GAMRES is being developed to calculate the detector response 
functions. It will be applicable to Nal, organic scintillators, and 
Ge(Li) detectors and will include the effects of the detector enclo- 
sure. Feasibility studies to investigate the use of a photoneutron 
source for direct measurement of the uranium concentration of ore 
surrounding a borehole are continuing. A '**Sb-Be neutron source 
and a ‘He gas proportional counter for detecting the induced 
prompt fission neutrons were used for the initial laboratory test 
experiments.An ®*Y source is being evaluated as a longer lived 
photoneutron source (T/sub '/2/ = 107 days for **Y, T/sub /2/ = 
60 days for '**Sb). A method is described that can extend the useful 
88Y source life to roughly 500 days by including **Zr in the source. 


16816 (LA—7050-PR) Geostatistics project of the National Ura- 
nium Resource Evaluation Program. Progress report, July—Septem- 
ber 1977. Bement, T.R.; Genter, F.C. (Los Alamos Scientific Lab., 
N.Mex. (USA)). Nov 1977. Contract W-7405-ENG-36. IIp. 
(GJBX—6(78)). Dep. NTIS, PC A02/MF AOI. 

Statistical theory has been applied to the problem of charac- 
terizing the random and systematic errors associated with the use of 
the airborne gamma-ray detection procedures. Los Alamos Scientific 
Laboratory personnel visited with members of the staff of GeoMe- 
trics, Inc., to obtain details concerning that contractors methods of 
processing aerial radiometric data. Additional analyses were per- 
formed on the data from the Walker Field test pads at the Grand 
Junction, Colorado airport. 


16817 (TM—199) Uranium in western Colorado. Chenoweth, 
W.L. (Energy Research and Development Administration, Grand 
Junction, Colo. (USA). Grand Junction Office). Sep 1977. Contract 
ee 9p. (CONF-770983—1). Dep. NTIS, PC A02/MF 
AOl. 

From 4. conference on environmental geology; Steamboat 
Springs, CO, USA (19 Sep 1977). 

Uranium deposits in western Colorado occur in rocks of 
many geologic ages and lithologic types. Bedded, vanadiferous de- 
posits in continental, fluvial sandstones of the Salt Wash Member of 
the Morrison Formation of Jurassic age are the most important. A 
cluster of deposits in Mesa, Montrose, and San Miguel Counties 
comprises the Colorado segment of the Uravan mineral belt, the 
largest uranium area in Colorado. During the period 1948 through 
1976, 15,589,100 tons of ore with an average grade of 0.23 percent 
Us:Os and containing 71,132,400 pounds of uranium oxide (U3Os) 
have been produced from western Colorado. This amounts to 12 
percent of the total United States’ uranium ore production. In 
addition, 350,522,000 pounds of vanadium oxide (V2O;) have been 
recovered. The discovered ore reserves and the favorable geology 
for undiscovered potential resources are expected to maintain west- 
ern Colorado as a significant source of uranium for years to come. 


16818 (UCID—16911-77-2) Hydrogeochemical and stream-sedi- 
ment survey of the National Uranium Resource Evaluation (NURE) 
program: western United States. Quarterly progress report, April— 
June 1977. (California Univ., Livermore (USA). Lawrence Liver- 
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more Lab.). 20 Sep 1977. Contract W-7405-ENG-48. 16p. Dep. 
NTIS, PC A02/MF AO1. 

During the past quarter, field work was completed for two 
reconnaissance sampling projects in southern Nevada and California 
(55,000 km?) and a reconnaissance sampling project in western Utah 
and eastern Nevada (23,300 km?) was started. Sampling was also 
completed for two orientation study areas in Arizona and planning 
and site selections finalized for two reconnaissance sampling projects 
in Nevada (77,400 km?) scheduled to start next quarter. The Great 
Basin groundwater sampling program being conducted by the 
Desert Research Institute (DRI) of the University of Nevada, Reno 
continued on schedule. Although the instrumental neutron-activation 
analysis facility operated in automatic mode this quarter, hardware 
and software development are continuing to increase reliability and 
facilitate automatic data processing. Procedures and equipment for 
generating precision map overlays and digitizing map data are nearly 
complete. 


16819 Exploration geochemical studies of some sandstone 
copper—uranium deposits, Bradford, Columiba, and Lycoming Coun- 
ties, Pennsylvania. Lesure, F.G.; Motooka, J.M.; Weis, P.L. J. Res. 
U.S. Geol. Surv.; 5: No. 5, 609-621(1977). 

Semiquantitative spectrographic analyses of mineralized and 
unmineralized sandstone, siltstone, and claystone from the Catskill 
Formation of Devonian age in Bradford, Columbia, and Lycoming 
Counties, Pa., suggest that copper, silver, and uranium are the 
principal metallic elements concentrated in the mineralized rock. 

, mercury, and molybdenum may be concentrated slightly in 
mineralized rock, but values are too low to be of use in exploration. 
The deposits are too small to make large anomalies in stream 
sediments except in drainage basins of less than a few acres. Howev- 
er, if a large deposit were exposed to weathering, it would probably 
be detectable by stream sediment sampling. Analyses of oxalic acid 
leachates of the minus 80-mesh fraction of the stream-sediment 
samples gave more useful values than analyses of the minus 80-mesh 
samples in separating drainage basins that have copper deposits from 
those that have no known copper deposits. 


16820 (ORNL-tr—4501) Th, Ra and Ur content and distribution 
in upland Chernozems and upland-steppe Chernozem-like soils (using 
the example of the steppe sones of Southeastern Transbaikal). Nikifor- 
ova, E.M. Translated by G.D. Lord from Izv. Zabaik. Fil. Geogr. O- 
va. SSSR; 3: No. 2, 67-81(1967). 1lp. Dep. NTIS, PC A02/MF AO1. 

The geochemistry of certain radioactive elements and the 
radioactivity of soils in the steppe zones of south-eastern Transbaikal 
were studied. It was found that primary rocks of the region (summa- 
rized for all intrusive complexes) differ by their increased content of 
thorium and uranium in comparison with contents of radioactive 
elements in the lithosphere and exceed the latter by 2.2 and 1.2 times, 
respectively. Primary rocks of the Urulyunguy complex of the lower 
Paleozoic are characterized by a low content of thorium, while the 
upper Jurassic deposits of the Kutin suite have the most uranium. 
The differences in radioactivity of individual metallogenetic com- 
plexes of primary rocks, amounting to 1.5 times for thorium and 
uranium, are directly reflected in the concentration levels of radioac- 
tive elements in their erosion products and soils. In the primary 
rock-loose erosion products-soil system, the following patterns are 
noted in the distribution of radioactive elements: the eluvial products 
of erosion have the most thorium, while initial primary rocks have 
the most uranium. The soil occupying the extreme position in the 
series under consideration has lower concentrations of thorium (by 
1.5 times), uranium concentrations near to their content in soil- 
forming rocks and slightly lower contents of uranium and thorium in 
comparison to their concentrations in initial primary rocks. (JRD) 


MINING 
REFER ALSO TO CITATION(S) 16792, 19724 


16821 (DOCKET-408452—2) Bear Creek Project. Draft envi- 
ronmental statement. (Nuclear Regulatory Commission, Washington, 
D.C. (USA); Department of the Interior, Washington, D.C. (USA); 
Department of Agriculture, Washington, D.C. (USA)). Jan 1977. 
330p. (NUREG—0129(Draft)). MF AO1. 

Portions of document are illegible. 

The Bear Creek Project consists of mining and milling oper- 
ations involving uranium ore deposits located in Converse County, 
Wyoming. Mining of uranium from six known ore bodies will take 
place over ten years; a 1000 tons ore/day will be constructed and 
operated as long as ore is available. The tailings will be stored onsite 
in an impoundment. The project would convert 2700 acres from 
grazing use to mining/milling activities for about ten years. Mining 
would disturb a total of 1600 acres but, because of reclamation, the 
max acreage disturbed at any one time would be about 1000 acres, 
the average being about 650 acres. Dose rates were computed for an 
individual in a ranch house at the nearest ranch. Conditions for the 
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protection of the environment are proposed. Possible environmental 
impacts evaluated cover air, land, water, soil, vegetation, wildlife, 
and community. A benefit-cost analysis is made. (DLC) 


FEED PROCESSING 
REFER ALSO TO CITATION(S) 16792, 16817, 16821, 16846, 16999 


16822 Recovery of uranium from wet-process phosphoric acid by 
solvent extraction. Hurst, F.J. (Oak Ridge National Lab., TN). Trans. 
Soc. Min. Eng. AIME; 262: No. 3, 240-248(Sep 1977). 

From AIME annual meeting; Las Vegas, NV, USA (Feb 
1976). 

The rapid expansion of the phosphate fertilizer industry in 
conjunction with the projected shortage and spiraling price increase 
of uranium has greatly renewed interest in wet-process phosphoric 
acid as a significant source of uranium. Two attractive solvent 
extraction processes for recovering uranium from the acid have 
recently been developed and tested through bench-scale at Oak 
Ridge National Laboratory. One of the processes has been success- 
fully tested on a pilot-plant scale at phosphate plants; the second 
process, which offers several potential advantages, still needs addi- 
tional testing. The merits of each process are discussed. 


16823 Extraction of uranium from its ores. Mather, J.T. South 
African Patent 1976-6419/A/. 26 Oct 1976. Priority date 4 Nov 
1975. 10p. 

A method of extracting uranium values from an ore which 
contains uranium as a finely-disseminated refractory material, com- 
prises grinding the ore, mixing it with sulfuric acid to give a moist 
ore containing a sulfuric acid concentration of less than 4N, without 
forming a continuous liquid phase, and curing the moist ore at from 
50 to 100°C while passing an oxidizing gas through it. 


16824 Oxidative stripping process for the recovery of uranium 
from wet-process phosphoric acid. Hurst, F.J.; Crouse, D.J. (to 
Energy Research and Development Administration, Washington, 
D.C. (USA)). Canadian Patent 989,623/A/. 25 May 1976. 7p. 

The present invention is a two-cycle liquid-liquid extraction 
process in which the uranium, as uranous ion, is extracted with a 
first-cycle extractant and then oxidatively stripped with a concen- 
trated phosphoric acid solution. This uranium-enriched strip solution 
then serves as feed for a second liquid-liquid solvent extraction cycle 
where urany] ions are extracted into an organic phase, stripped from 
the organic phase with ammonium carbonate soluton, and recovered 
as a high-grade U3Os product. 


ENRICHMENT 
REFER ALSO TO CITATION(S) 19584 


16825 (CONF-770107—, pp 211-225) Nuclear processes involved 
in electronuclear breeding. Heckrotte, W. (Univ. of California, Liver- 
more). 1977. 

From Information meeting on accelerator breeding; Upton, 
NY, USA (18 Jan 1977). 

In Proceedings of an information meeting on accelerator- 
breeding. 

The nuclear processes considered in a recent LLL assessment 
of electronuclear breeding of fissile material are described. The 
nuclear cross sections and neutron yields measured in the MTA 
program (1949—1954) and the nuclear cascade calculations carried 
out then and in more recent times are briefly described. The prob- 
able advantage of deuterons over protons as particles to be acceler- 
ated is mentioned, and the need for a series of experiments to 
determine the choice of particle, optimum accelerator parameters, 
and target system design is stressed. 6 figures, 3 tables. 


16826 (CONF-770107—, pp 226-231) Proposed measurements of 
production of fissile materials from protons and deuterons. Cork, B. 
(Univ. of California, Berkeley). 1977. 

From Information meeting on accelerator breeding; Upton, 
NY, USA (18 Jan 1977). 

In Proceedings of an information meeting on accelerator- 
breeding. 

There is a real need to improve the measurements of the 
multiplicities of neutrons produced in reactions suggested for elec- 
tronuclear breeding, in order to choose the best target and projectile. 
Experiments to make these measurements are proposed. 2 figures. 
(RWR) 


16827 (SAND—77-1278) Isotope enrichment using space quanti- 
zation. Fox, R.L. (Sandia Labs., Albuquerque, N.Mex. (USA)). Nov 
1977. Contract EY-76-C-04-0789. 14p. Dep. NTIS, PC A02/MF 
AOl. 
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The application of selection rule modifications due to nuclear 
spin interaction as a method of obtaining isotope enrichment is 
examined. Three techniques using this principle are discussed. Anal- 
ysis indicates the most efficient of these methods in the use of energy 
and plant cost appears to have many advantages over other contem- 
porary methods. 


16828 (MLM—2455(TR)) Procedure and apparatus for isotope 
exchange. Delvalle, P. 30 Sep 1977. Translation of French Patent 
2,282,928. 57p. Dep. NTIS, PC A04/MF AO1. 

A process for enriching uranium in one of its isotopes is 
described. To do so, cascade isotopic exchanges are made by contact 
between U(IIT) and U(IV) in conditions avoiding the oxidation of 
U(IID in U(IV). A liquid phase containing a uranium compound and 
free of other Group III to VIII metals of the periodic classification, 
in which uranium is present at a first valence is placed in contact 
with a second valence uranium compound, protected from any 
contact with a conducting solid and with an agent bringing free or 
release oxygen. The second phase is organic. The process includes a 
counter current isotopic exchange between an aqueous phase con- 
taining a U/sup +4/salting-out agent and the uranium as U/sup +3/ 
ions and an organic phase containing the uranium at Valence IV. 
This is followed by the extraction of U(IV) from the organic phase 
into the previously spent aqueous phase and the reduction of urani- 
um from Valence IV to Valence III finally by oxidation of U(IID of 
the aqueous phase into U(IV) and the transfer of U(IV) into the 
previously exhausted organic phase. 


16829 Velocity separation of isotopic mixtures in underexpanded 
supersonic beams. Redpath, A.E.; Menzinger, M. (Toronto Univ., 
Ontario (Canada). Dept. of Chemistry). Can. J. Chem.; 55: No. 6, 
1055-1061(15 Mar 1977). 

The velocity distributions of the heavy components in 
CD,:CH,:He(He) supersonic beams were measured by time-of-flight 
and the slippage with respect to the seeding gas was investigated as a 
function of nozzle pressure and temperature. The isotopic species 
attain different velocity distributions. Following a proposal by An- 
derson and Davidovits, isotope separation factors are calculated both 
for the present system and, by _ analogy, for 
235 UJ F,: 258 UF,:Ar(He, Xe). 


16830 Development and technical implementation of the separa- 
tion nozzle process for enrichment of 7°°U. Becker, E.W. (Nuclear 
Research Center, Karlsruhe, Germany); Voelcker, H.; Pinto, S.M. 
Trans. Am. Nucl. Soc.; 27: 477(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


16831 Jet membrane process for uranium enrichment. Madey, R.; 
Brook, J.; Calia, V. (Grumman Corp., Ronkonkoma, NY). Trans. 
Am. Nucl. Soc.; 27: 477-478(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 


See CONF-771109—. 


CENTRIFUGATION 


16832 (K/OA—4058) Countercurrent gas centrifuge for the en- 
richment of U-235. Von Halle, E. (Oak Ridge Gaseous Diffusion 
Plant, Tenn. (USA)). Nov 1977. Contract W-7405-ENG-26. 4lp. 
(CONF-771102—10). Dep. NTIS, PC A04/MF AO1. 

From 20. annual AICHE meeting; New York, NY, USA (13 
Nov 1977). 

The United States Government has announced that the next 
plant to be built in this country for the enrichment of U-235 will be a 
gas centrifuge plant rather than a gaseous diffusion plant. The 
important aspects of the theory of isotope separation for these two 
processes are reviewed and the differences between them are delin- 
eated. The advantages and disadvantages of the centrifuge process 
are enumerated. 


16833 Layout of gas centrifuge cascades for uranium enrichment. 
Pirro, J. (Burns and Roe, Inc., Oradell, NJ). Trans. Am. Nucl. Soc.; 
27: 478-479(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


LASER EXCITATION 


16834 Method for separating isotopes by means of lasers. Jetter, 
H.L.; Guers, K.; Englisch, W. (to URANIT). US Patent 4,025,790. 
24 May 1977. Priority date 11 Dec 1974, German, Federal Republic 
of (F.R. Germany). 10p. 
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A procedure is claimed for selectively separating the isotopes 
of a multi-isotopic element by forming a gas of isotopic compounds 
of the element, selectively exciting the molecules of one isotopic 
compound by application of laser radiation thereto, and separating 
the excited molecules from the other components of the gas by 
physical or chemical means. The efficiency of the separation is 
improved by passing the gas, prior to laser excitation, through a 
nozzle to cause it to undergo adiabatic expansion to form an under- 
cooled gas stream, and applying the laser radiation to the gas stream. 


16835 (LA-tr—77-79) Method of separating isotopes. Gregorius, 
K.; Janner, K. 1977. Translation of German Patent No. 2,447,762. 
llp. MF AOl. 

Portions of document are illegible. 

A method is described of separating mixtures of substances, 
especially isotopes or isotopic compounds, according to the basic 
principle of selective excitation, dissociation or ionization of a sub- 
stance, preferably to facilitate a chemical reaction with another 
reactant which is added separately, characterized by the fact that the 
pressure on the initially gaseous substances is adiabatically reduced 
by lowering the temperature to less than 100°K, but before condens- 
ing, the gases are exposed to an electromagnetic wave, preferably a 
laser beam of an appropriate frequency in a resonator. An example is 
given of separating the uranium isotopes 235 and 238, and it is 

inted out that the range of applications of this method is not 
imited to these isotopes. (JRD) 


16836 (LA-tr—77-80) Method for isotope separation with a laser. 
Jetter, H.L. 1977. Translation of German Patent 2,458,563. 14p. Dep. 
NTIS, PC A02/MF AO1. 

A method is described for the separation of various isotopes 
of an atom, where molecules of the corresponding atom type form a 
molecular gas and where molecules of this molecular gas, which is 
pure or admixed with an additional gas, are selectively excited with 
the aid of a laser. Subsequently the excited molecules are separated 
physically or chemically. A gas stream is created from the molecular 
gas, where the gas stream is undercooled through adiabatic expan- 
sion in a nozzle, and the molecules in the gas stream are excited with 
the aid of the laser. Here it is possible to adjust the temperature in 
such a way that it ensures (1) a separation of the molecule lines 
sufficient for the selective excitation of the molecules and (2) in the 
case of the chemical separation a sufficiently great difference in the 
reaction rate between the excited and unexcited molecules. The 
method is among other things excellently suited for the separation of 
the uranium isotopes 7°°U and 7°*U. 


16837 Separation process for uranium isotopes. Lyon, R.K.; 
Kaldor, A. (to Exxon Research and Engineering Co., Linden, N.J. 
(USA)). German(FRG) Patent 2,616,943/A/. 4 Nov 1976. 11p. (In 
German). 
It is proposed to separate uranium isotopes from gaseous UF¢ 
by selective excitation with infrared light, with at least 0.1% of the 
SUF. or ***UF, molecules absorbing an energy higher than 2,000 
cm™~'. After the excitation step, which is shorter than 10~* seconds, 
the UF, is brought in contact with a gaseous reaction agent (atomic 
chlorine, bromine, or iodine) for less than 10~* seconds (molar ratio 
0.1), and the reaction product is separated off. 


16838 (K-Trans—168) Laser separation of uranium isotopes: a 
review. Yavelov, B.E.; Borisov, V.D. Translated from At Tekh. 
Rubezhom; No. 3, 33-44(1976). 18p. Dep. NTIS, PC A02/MF AO1. 

Methods of separating U isotopes are reviewed emphasizing 
laser techniques. Discussions and information are included on pho- 
toionization of atoms and photochemical processes. It is noted that 
one of the main advantages of laser isotope separation of uranium is 
considered to be the low separated isotope concentration in the 
sump, which, in the opinion of numerous specialists may result in a 
reduced need of uranium raw material for nuclear energy. Such a 
reduction in demand would have a significant influence on energy 
strategy in general and on the nuclear energy strategy in particular. 
Thus, the ample supply of the inexpensive uranium fuel would raise 
doubts about the advantage of developing the breeder reactor pro- 
gram that is connected with the plutonium hazard. (JRD) 


FUELS PRODUCTION AND PROPERTIES 
REFER ALSO TO CITATION(S) 16865, 16868, 19116, 19226, 19253 


16839 (BNWL—2414) Production equipment development needs 
for a 700 metric ton/year light water reactor mixed oxide fuel manu- 
facturing plant. Blahnik, D.E. (Battelle Pacific Northwest Labs., 
Richland, Wash. (USA)). Sep 1977. Contract EY-76-C-06-1830. 31p. 
Dep. NTIS, PC A03/MF AO1. 

A literature search and survey of fuel suppliers was conduct- 
ed to determine how much development of production equipment is 
needed for a 700 metric tons/y LWR mixed-oxide (UO2—PuO,) fuel 
fabrication plant. Results indicate that moderate to major production 
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equipment development is needed in the powder and pellet process- 
ing areas. The equipment in the rod and assembly processing areas 
need only minor development effort. Required equipment develop- 
ment for a 700 MT/y plant is not anticipated to delay startup of the 
plant. The development, whether major or minor, can be done well 
within the time frame for licensing and construction of the plant as 
long as conventional production equipment is used. 


16840 (LA—6984) High-temperature fuel technology for nuclear 
process heat: ZrC-containing coated particle fuels and high-density 
graphite fuel matrices. Wagner, P. (Los Alamos Scientific Lab., 
N.Mex. (USA)). Dec 1977. Contract W-7405-ENG-36. 13p. Dep. 
NTIS, PC A02/MF AO1. 

This is the final report on the high-temperature, gas-cooled 
reactor fuels project that was pursued at the Los Alamos Scientific 
Laboratory from early 1973 to mid-1977. This work followed two 
broad paths: (1) ZrC was utilized in various ways to improve the 
temperature capability of fission-product-retaining coated nuclear 
fuel particles and (2) techniques were developed for fabricating fuel 
rods by extruding the coated particles in high-density graphite 
matrices. The key to the ZrC coating project proved to be the ZrCl, 
powder feeder development. The ZrCl, reacted with H2 and CH, or 
CsHe to produce chemically vapor-deposited (CVD) ZrC. This 
CVD ZrC was used on nuclear fuel particles for replacing the SiC in 
the TRISO-II design, for making ZrC-C graded coats, and for 
making ZrC-alloyed isotropic carbon coats. Fuel particles with all of 
the described coats have been very successful in high-temperature, 
full-fluence (8 x 107! n cm~?) irradiation tests. High-temperature 
diffusion experiments with cesium showed that ZrC is comparable to 
SiC as a diffusion barrier. Extruded fuel rods with matrix densities of 
1.6 to 1.7 g cm and with up to 45-vol percent coated particles were 
made without difficulty. All fuel rods tested in high-temperature, 
full-fluence irradiations had excellent results. 


16841 (ORNL/TM—S5973) Tests of a Higgins contactor for the 
engineering-scale resin loading of uranium. Spence, R.D.; Haas, P.A. 
(Oak Ridge National Lab., Tenn. (USA)). Jan 1978. Contract W- 
7405-ENG-26. 57p. Dep. NTIS, PC A04/MF AO1. 

The loading of uranium on weak-acid ion exchange resin is a 
basic step in the production of fuel particles for high-temperature 
gas-cooled reactors (HTGRs). In the work reported here, an engi- 
neering-scale continuous resin loader (2-in.-ID Higgins contactor) 
was tested with existing engineering-scale process equipment. The 
Higgins contactor was first successfully used to convert Na* -form 
resin to the H*-form; then it was evaluated as a uranium loader. 
Results show that the 2-in.-ID Higgins contactor can easily load 25 
kg of uranium per day, indicating that a 4-in.-ID contactor could 
load 100 kg/day. Process control was achieved by monitoring and 
controlling the density, pH, and inventory volume of the uranium 
feed solution. This control scheme is amenable to remote operation. 


16842 (ORNL/TM—6093) Factors affecting defective fraction 
of biso-coated HTGR fuel particles during in-block carbonization. 
Caputo, A.J.; Johnson, D.R.; Bayne, C.K. (Oak Ridge National 
Lab., Tenn. (USA)). 31 Oct 1977. Contract W-7405-ENG-26. 49p. 
Dep. NTIS, PC A04/MF AO1. 

The performance of Biso-coated thoria fuel particles during 
the in-block processing step of HTGR fuel element, refabrication was 
evaluated. The effect of various process variables (heating rate, 
particle crushing strength, horizontal and/or vertical position in the 
fuel element blocks, and fuel hole permeability) on pitch coke yield, 
defective fraction of fuel particles, matrix structure, and matrix 
porosity was evaluated. Of the variables tested, only heating rate had 
a significant effect on pitch coke yield while both heating rate and 
particle crushing strength had a significant effect on defective frac- 
tion of fuel particles. 


16843 (RFP—2601) Screw calciner mechanical direct denitration 
process for plutonium nitrate to oxide conversion. Souply, K.R.; 
Sperry, W.E. (Atomics International Div., Golden, Colo. (USA). 
Rocky Flats Plant). 14 Oct 1977. Contract EY-76-C-04-3533. 28p. 
Dep. NTIS, PC A03/MF AO1. 

This report describes a screw calciner direct-denitration pro- 
cess for converting plutonium nitrate to plutonium oxide. The infor- 
mation should be used when making comparisons of alternative 
plutonium nitrate-to-oxide conversion processes or as a basis for 
further detailed studies. The report contains process flow sheets with 
a material balance; a process description; and a discussion of the 
process including history, advantages and disadvantages, and addi- 
tional research required. 


16844 Public notice of recommendations made by the Reactor 
Safety Commission. Recommendation of the Reactor Safety Commis- 
sion during its 120th meeting on January 19th, 1977. Fuel fabrication 
plant of the firm of Exxon at Lingen. Bundesanzeiger; 29: No. 121, 
4(Jul 1977). (In German). 

The RSC has no objections against site and design, and 
recommends that the BMI (Ministry of the Interior) gives it approv- 
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al for the Ist partial construction license (design with regard to 
chemical-toxic hazards not taken into account). 


16845 Carbothermic reduction of uranium dioxide and some other 
reactive metal oxides in solvent metals. Bakshani, N. Stanford, CA; 
Stanford Univ. (1977). 124p. University Microfilms Order No. 77- 
25,641. 

Thesis (Ph. D.). 

Powdered UO: and C are pelletized in a stoichiometric ratio 
and heated to 1550°C at vacuum or reduced pressures in the pres- 
ence of a solvent metal. The activity of the uranium formed through 
the reduction reaction, UO/sub 2(s)/ + 2C/sub (s)/ = U/sub (I)/ + 
2CO/sub (g)/, is sufficiently lowered by solution in the solvent metal 
thus preventing undesirable side reactions of the type UOz + 3C = 
UC + 2CO or U + C = UC. The solvent metal was tin so the final 
product was a solidified mass of uranium and tin. Uranium was in the 
form of USns in a tin matrix. The reduction of uranium dioxide was 
found to be over 99% complete in 5 hours. The optimum operating 
temperature range was 1550° to 1630°C with carbon monoxide 
pressure range of 1 to 10 torr. The amount of tin should be such that 
it makes up approximately 90% of the final product by weight. 
Optimum carbon concentrations were in the 100 to 150% stoichio- 
metric range. Equilibrium gas pressures were measured under var- 
ious conditions in the reaction UO. + 2C = U/sub (dissolved)/ + 
2CO and apparent equilibrium constants were calculated. The urani- 
um can be separated by distilling off the solvent metal tin. Explora- 
tory work on the reduction of other reactive metals such as SiOz and 
TiOz has been described. 


16846 Simplified preparation of ThO. and (Th,U)O2 fuel kernels. 
Ringel, H.D.; Zimmer, E. (Institut fuer Reaktorentwicklung der 
Kernforschungsanlage Juelich, Germany). Trans. Am. Nucl. Soc.; 27: 
292-293(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


16847 Criticality evaluation of low-density moderation in PWR 
fuel storage. Alcorn, F.M. (Babcock and Wilcox Co., Lynchburg, 
VA). Trans. Am. Nucl. Soc.; 27: 416-417(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


16848 Review of the uranium industry in the U.S.A. Davis, J.F. 
(Rocky Mountain Energy Co., Denver). pp 109-112 of In Geology, 
mining, and extractive processing of uranium. Jones, M.J. (ed.). 
London; Institution of Mining and Metallurgy (1976). 

From Symposium on the geology, mining and extractive 
processing of uranium; sega UK (17 Jan 1977). 

See CONF-7701 

The 145,000 MWe of nuclear capacity that will be operational 
in the U.S.A. by 1985 will demand an annual production of UsOs of 
39,000 tons (the 1976 figure is 17,000 tons). The short-term pressures 
on the uranium industry to expand mining and milling capacity and 
the long-term pressures to discover more uranium and to increase 
basic reserves are therefore readily apparent. Milling capacity, for 
example, must grow from 28,000 tons of ore per day at present to 
145,000 ton/day by 1985. In the face of these estimated require- 
ments, it is clear that changes in traditional exploration, mining and 
milling methods must take place. Current and possible future devel- 
opments in exploration, mining and processing in the U.S.A. are 
outlined, as are the effects of increasingly important political and 
environmental considerations. Finally, mention is made of the gov- 
ernmental program, which is designed to provide industry with the 
data and technology needed for exploration and mining and to assess 
American uranium resources. 


16849 Fluid dynamical study of uranium dioxide. San Segundo, 
T.; Argandona, J. (Junta de Energ Nucl, Madrid, Spain). Rev. Metal. 
(Madrid); 11: No. 2, 64-66(1975). (In Spanish). 

The fluid dynamical characteristics of uranium dioxide have 
been determined in a porous glass plate cylindrical reactor for gas 
distribution. An interdependence was found to exist between the 
mean uranium oxide particle diameter and the minimum fluidization 
velocity. 


SPENT FUELS REPROCESSING 


REFER ALSO TO CITATION(S) 16841, 16889, 16899, 16901, 
16906, 16907, 16911, 16916, 16917, 16921, 16922, 16954, 17006, 
17007, 17013, 17029, 19425, 19426, 19427, 19428, 19429, 19434, 19517 


16850 (BNL—23312) Methodology for comparative evaluation of 
nuclear fuel reprocessing techniques for advanced low proliferation 
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risk fuel cycles. Selvadurey, G.S.; Goldstein, M.K.; Anderson, R.N. 
(Brookhaven National Lab., Upton, N.Y. (USA); Stanford Univ., 
Calif. (USA); San Jose State Univ., Calif. (USA)). 1977. Contract 
EY-76-C-02-0016. 25p. (CONF-771203—3). Dep. NTIS, PC A02/ 
MF AOI. 

From Alternative energy sources symposium; Miami Beach, 
FL, USA (5 Dec 1977). 

An analytic methodology has been developed to compare the 
performance of various nuclear-fuel-reprocessing techniques for ad- 
vanced fuel-cycle applications including low-proliferation-risk sys- 
tems. Eleven parameters have been identified as important for deci- 
sion making, and the reprocessing techniques are rated according to 
their performance of each of these parameters. The parameters are 
assigned ranks according to their importance. The cumulative sum of 
the product of the ranks and ratings for each process, divided by the 
maximum possible score yields a numerical figure called the Perfor- 
mance Factor. This represents the overall performance of each 
process. Sample analysis, and applications of this analysis for selec- 
tion of reprocessing techniques for future nuclear-power-generating 
and reprocessing scenarios is also shown. 


16851 (DOCKET-50564—11) Nuclear Fuel Recovery and Recy- 
cling Center: amendment 2 to the application for licenses Docket 50- 
564. (Exxon Nuclear Co., Inc., Richland, Wash. (USA)). 30 Sep 
1977. 2332p. (XN-FR—32(Rev.1)). Dep. NTIS, PC A99/MF AO1. 

Amendment 2 contains answers to questions raised about the 
Preliminary Safety Analysis Report (PSAR). In addition to answers 
the PSAR has been updated to reflect the continuing facility design. 
(LK) 


16852 (DP—1467) Experience with processing irradiated fuel at 
the Savannah River Plant (1954—1976). Sheldon, E.B. (Du Pont de 
Nemours (E.I.) and Co., Aiken, S.C. (USA). Savannah River Lab.). 
Sep 1977. Contract EY- 76-C-09-0001. 55p. Dep. NTIS, PC A04/MF 
AOl. 

The processing facilities for recovery of uranium and plutoni- 
um from irradiated fuel elements have operated since 1954 without 
major unplanned interruptions. The operation has comprised ca- 
paigns ranging from a few weeks to two years, with no prolonged 
outages except for a period of about two years when one of the two 
processing facilities was remodeled to increase its capacity. Over the 
23-year period 1954-1976, approximately 30,000 metric tons of irradi- 
ated uranium were processed. Since 1958, in addition to recovery of 
uranium and weapons-grade *°°Pu, the plant has produced ***Pu, 
which is used principally as a heat source. Through June 1976, a 
total of 320 kg of ***Pu has been shipped offsite. There have been no 
lost-time injuries due to radiation and no criticality accidents in these 
or other Savannah River Plant (SRP) facilities. Radiation exposures 
to individual workers in fuel reprocessing at SRP have averaged 0.3 
to 0.7 rem per year. Releases of radioactivity to the atmosphere and 
to plant streams and environmental levels of radionuclides have been 
monitored since startup. Fuel irradiated in SRP reactors is stored in 
a water-filled basin at each reactor for a period of time to permit 
decay of short-lived radioactivity before shipment to the reprocess- 
ing areas. Currently that storage period is a minimum of 200 days. In 
addition to its fuel processing activities, SRP stores a number of 
special ERDA-irradiated fuels which require shear-leach dissolution 
or other major processes not available at SRP. These fuels, contain- 
ing a total of 2500 kg of **5U, are stored underwater in the RBOF 
facility. A number have been in storage since 1968. Storage in RBOF 
has been without significant incident. 


16853 (GA-A—14660) Light water reactor fuel reprocessing pro- 
gram. Quarterly progress report for the period ending September 30, 
1977. Shefcik, J.J. (General Atomic Co., San Diego, Calif. (USA)). 
Oct 1977. Contract EY-76-C-03-0167-062. 46p. Dep. NTIS, PC A03/ 
MF AOl. 

Two types of square hole solvent extraction plate cartridges 
(burred-corner and side tab plates) were operated in a pulse column 
with a 6-ft-long extraction section to measure their efficiency and 
capacity using a Purex flowsheet. Two intermediate (profile) sam- 
plers were used within the extraction column to provide more data 
than obtained with end stream samples only. The main effort was 
concentrated on extraction section performance, but information was 
also obtained on steam stripping of organophosphorus compounds 
from the uranium product solutions. The main observations from the 
extraction tests with the square hole plates are: (1) The apparent 
capacity of the square hole plates is higher at a given pulse frequen- 
cy and amplitude than that of standard nozzle plates. (2) Stainless 
steel cartridges can be operated successfully in an organic continu- 
ous extraction section without the nozzle configuration. An appen- 
dage pointed down from the plate serves just as well, giving high 
organic continuous capacity while maintaining efficiency equal to or 
slightly better than that of standard nozzle plates. (3) The overall 
efficiency for the 6-ft column was slightly better for the square hole 
burred-corner plates than for standard nozzle plates, but the efficien- 
cy for the bottom 3 ft was not improved. The square hole side tab 
plates gave improved efficiency over standard nozzle plates in the 
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bottom 3 ft of column at high capacity but poorer efficiency at lower 
capacity. 


16854 (HEDL-TC—902-3) HEDL contribution to SRL alternate 
fuel cycle technology program. Quarterly report, July—September 
1977. Fletcher, J.F. (comp.). (Hanford Engineering Development 
Lab., Richland, Wash. (USA)). Oct 1977. Contract EY-76-C-14- 
2170. 31p. Dep. NTIS, PC A03/MF AO1. 

Work for the LWR Alternate Fuel Cycle Technology Re- 
search and Development Program is being done in five categories: 
economic studies, spent fuel receipt and storage, finishing processes, 
reduce generation of TRU waste, and environmental effects. 


16855 (ORNL/TM—S5995) Errors in measuring level and density 
with purged dip tubes. Bradley, N.C.; Murray, W.P.; Googe, J.M. 
(Oak Ridge National Lab., Tenn. (USA)). Nov 1977. Contract W- 
7405-ENG-26. 2Ip. . 

Measurement of liquid level and density and dip-tube sensors 
was evaluated by analysis and experiment. A model was developed 
to predict the characteristic error caused by the purge-gas bubble 
(dip-tube bias). Experimental results are presented to support these 
predictions and are also compared with data reported in the litera- 
ture. It was shown that properly designed and calibrated dip tubes 
do not make significant contributions to the error in dip-tube level 
and density-measurement systems. 


16856 (ORNL/TM—6100) Conceptual study for the reprocess- 
ing of spent carbide and nitride fast reactor fuels in relation to 
gasborne radiological releases. Morse, L.E. (Oak Ridge National 
Lab., Tenn. (USA)). Dec 1977. Contract W-7405-ENG-26. 64p. . 

A literature survey was made to develop conceptual chemical 
flow diagrams for the aqueous chemical reprocessing of spent car- 
bide and nitride fast reactor fuels in order to characterize the 
gasborne radioactive emissions during normal operation of the 
chemical plant. The conceptual flow diagrams include a head-end 
for the preparation of the aqueous feed for solvent extraction in 
which the carbides and nitrides are converted to the oxides and the 
internal sodium bond is deactivated by voloxidation. Uranium and 
plutonium values are recovered and decontaminated by Purex sol- 
vent extraction technology and subsequently converted to solid 
oxide products by calcination. Processes for the confinement of 
gasborne radionuclides are described. The estimated releases of 
gasborne radionuclides from the reprocessing of oxide, carbide, and 
nitride fast reactor fuels generating 50 GW(e) year power were very 
similar except for *C, which was found to be a function of the 
concentration and isotopic composition of nitrogen in the fuel. 79 
references, 6 tables, 5 figs. 


16857 Method for the waste disposal of a nuclear power plant. (to 
Steinmueller (L. u. C.) G.m.b.H., Gummersbach (Germany, F.R.)). 
German(FRG) Patent 2,554,257/A/. 16 Jun 1977. 7p. (In German). 

A method is claimed in which activated and/or contaminated 
parts maintaining present safety and auxiliary systems can be cheaply 
removed in every nuclear power plant. Depending on the type of 
treatment, additional treatment systems can be incorporated or at- 
tacked to the control section of the nuclear power plant. Necessary 
auxiliary systems for the method are essentially: storage tank, lockes, 
waste-water facility, fission gas retaining facility. 


16858 Present status of reprocessing technology, basic outlines of 
large reprocessing plants. Couture, J. (United Reprocessors 
G.m.b.H., Karlsruhe (Germany, F.R.)). Ann. Nucl. Energy; 4: No. 6, 
. 263-272(1977). 

From Iran conference on transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 - 14 Apr 1977). 

In order to provide adequate capacity for reprocessing nucle- 
ar fuels and to utilize British, French and German technological 
experience in this key step in the fuel cycle, a joint company, United 
Reprocessors GmbH, has been formed. The process and the process- 
ing equipment have evolved from the military and commercial 
program in England and France and the pilot plant program at 
Karlsruhe, Germany. The total capacity of 4000 tons/yr will consist 
of three plants to be constructed one in each country. An average of 
1200tons/yr during the first ten years starting in 1985 should be 
available to nations outside Europe. The processes include: pond 
storage of elements, head-end fuel chopping and dissolving, maturely 
developed solvent extraction steps with efficient contractors, con- 
version of liquid wastes to vitrified solids and eventual storage in salt 
deposits or other stable geological formations. Features of the pro- 
cesses and facilities in each country are summarized in an appendix. 


16859 Moderation control: it depends. Fergus, I.E. (Allied 
Chemical Corp., Idaho Falls, ID). Trans. Am. Nucl. Soc.; 27: 420- 
421(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 
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16860 Solvent extraction in HTGR fuel reprocessing. Reddick, 
G.W. (General Atomic Co., San Diego, CA). Trans. Am. Nucl. Soc.; 
27: 290-291(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


16861 Safety aspects of solvent nitration in HTGR fuel repro- 
cessing. Wilbourn, R.G. (General Atomic Co., San Diego, CA). 
Trans. Am. Nucl. Soc.; 27: 291-292(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


16862 Coprocessing to ameliorate the proliferation and waste 
management problems. Pobereskin, M.; Kok, K.; Madia, W.J. (Bat- 
telle Columbus Labs., OH). Trans. Am. Nucl. Soc.; 27: 428-429(1977). 
From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 
See CONF-771109—. 


16863 Analyzing the reprocessing decision: plutonium recycle and 
nuclear proliferation. Heising, C.D. (Stanford Univ., CA). Trans. Am. 
Nucl. Soc.; 27: 452-453(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


16364 Utility optimization model of fuel cycle back-end services. 
Kaikkonen, H.; Salo, J.P.; Silvennoinen, P. (Technical Research 
Center of Finland, Helsinki). Trans. Am. Nucl. Soc.; 27: 458- 
459(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 


See CONF-771109—. 


16865 Utility ownership of a nuclear fuel recycle facility. Berg, 
R.M. (Detroit Edison Co.). Trans. Am. Nucl. Soc.; 27: 459-460(1977). 
From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 
See CONF-771109—. 


16866 Reduction of plutonium(VI) to plutonium(IV) with NO, 
and NO gases. Bennett, M.R.; Kelmers, A.D. (Oak Ridge National 
Lab., TN). Trans. Am. Nucl. Soc.; 27: 481-482(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


16867 Adaptations of centrifuge technology to active conditions 
of Purex process. Robatel, M.; Miachon, J.P. (Robatel SLPI, Genas, 
France). Trans. Am. Nucl. Soc.; 27: 482-483(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


16868 German Nuclear Fuel Cycle Center. Hess, E.G.; Janberg, 
K.G.; Schmale, H. (DWK, Hannover). Trans. Am. Nucl. Soc.; 27: 
483-484(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


16869 Solvent extraction kinetics of uranium and fission prod- 
ucts. Horner, D.E.; Mailen, J.C. (Oak Ridge National Lab., TN). 
Trans. Am. Nucl. Soc.; 27: 484-485(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


16870 Remote systems for zirconium PWR fuel dissolution pro- 
cess at the Idaho Chemical Processing Plant. Paige, D.M.; Decker, 
L.A.; Black, D.E. (Allied Chemical Corp., Idaho Falls, ID). Trans. 
Am. Nucl. Soc.; 27: 997-998(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 
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16871 Review of remote handling experience and philosophy in a 
reprocessing plant in the U.K. Campbell, J.C. (British Nuclear Fuels 
Ltd., Risley, England); Jackson, R.F. Trans. Am. Nucl. Soc.; 27: 
998(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


16872 Remote systems and remote maintenance of a reprocessing 
plant in Japan. Funaya, T. (Power Reactor and Nuclear Fuel Devel- 
opment Corp., Akasaka, Japan). Trans. Am. Nucl. Soc.; 27: 998- 
999(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


16873 Hot cell facilities and techniques for fuel reprocessing 
studies at GfK Karlsruhe. Ochsenfeld, W.; Weinlander, W.; Ertel, D. 
(Gesellschaft fuer Kernforschung mbH, Karlsruhe, Germany). 
Trans. Am. Nucl. Soc.; 27: 999(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


16874 Approach to maintenance in the Exxon Nuclear Fuel Re- 
covery and Recycling center. Caudill, H.L.; Garrett, E.E.; May, R.F. 
(Exxon Nuclear Co., Inc., Bellevue, WA). Trans. Am. Nucl. Soc.; 27: 
1000-1001(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


16875 Comparison of nuclear fuel storage options (remote dry, 
remote shallow pool, and conventional deep pool concepts). Hammond, 
J.D. (Allied Chemical Corp., Idaho Falls, ID); Dugone, J.; Black, 
D.E.; Hagel, J.A. Trans. Am. Nucl. Soc.; 27: 1018-1019(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


TRANSPORT AND STORAGE 


REFER ALSO TO CITATION(S) 16847, 16859, 16875, 17029, 
18369, 19409, 19439, 19440 


16876 (NUREG—0170(Vol.1)) Final environmental statement 
on the transportation of radioactive material by air and other modes. 
(Nuclear Regulatory Commission, Washington, D.C. (USA). Office 
of Standards Development). Dec 1977. 343p. NTIS $12.00. 

An assessment is presented of the environmental impact from 
transportation of shipments of radioactive material into, within, and 
out of the United States. It is intended to serve as background 
material for a review by the United States Nuclear Regulatory 
Commission (NRC) of regulations dealing with transportation of 
radioactive materials. The impetus for such a review results not only 
from a general need to examine regulations to ensure their continu- 
ing consistency with the goal of limiting radiological impact to a 
level that is as low as reasonably achievable, but also from a need to 
respond to current national discussions of the safety and security 
aspects of nuclear fuel cycle materials. Chapters are included on 
regulations governing the transportation of radioactive materials, 
radiological effects, transport impact under normal conditions, im- 
pacts of transportation accidents, alternatives, and security and safe- 
guards. A standard shipments model is also included along with a 
demographic model, excerpts from federal regulations, data on Pu, 
Population dose formulas, a list of radioactive material incidents, 
accident analysis methodology, and an analysis of risk assessment 
sensitivity. (JRD) 


16877 (NUREG—0170(Vol.2)) Final environmental statement 
on the transportation of radioactive material by air and other modes. 
(Nuclear Regulatory Commission, Washington, D.C. (USA). Office 
of Standards Development). Dec 1977. 549p. NTIS $16.25. 

Portions of document are illegible. 

Volume 2 contains only chapter 8 of the statement. Seven 
chapters and 8 appendixes are presented in Volume 1. Chapter 8 is 
presented to provide a brief outline of the major changes made since 
the issuance of the draft version of this report (NUREG-0034), most 
of which were in response to comments received during the public 
review period and to give detailed responses to each of these 


comments. A list of all comments received is given in an appendix. 
(IRD) 


0EC260635 0057(03) 


NUCLEAR FUELS 1757 


16878 (Y/OWI/SUB—77/22330) Capabilities of U.S. domestic 
transportation systems for the shipment of radioactive wastes. Best, 
R.E.; Allen, J.H.; Aucoin, P.A.; Ball, G.D.; Hoffman, C.C.; Mason, 
M.E.; Propes, W.A.; Vizzini, T.A. (Nuclear Assurance Corp., Atlan- 
ta, Ga. (USA)). Sep 1977. Contract W-7405-ENG-26. 348p. (NAC- 
C—7715). Dep. NTIS, PC A15/MF AO1. 

This document is a compilation of data and reports that 
provide an overview of the capabilities of U.S. domestic transporta- 
tion systems for the shipment of materials that are or may be 
classified as radioactive wastes. (LK) 


16879 Transport of radioactive materials in the United States. 
Nucl. Saf.; 18: No. 3, 291-297(1977). 

In 1975 the Nuclear Regulatory Commission sponsored a 
survey of shipments of radioactive materials in the United States. 
The survey was conducted by Battelle Pacific Northwest Laborato- 
ries. Of over 15,000 licensees, 2275 were sent questionnaires, and 
59% of the recipients responded. On the basis of the responses, it is 
estimated that the total number of packages transported in the 
United States is on the order of 2.5 million packages per year. About 
one-third of the packages contain only small quantities of radioactive 
materials and are exempt from packaging and labeling requirements 
of Department of Transportation regulations. On the basis of the 
number of packages shipped annually, the major radionuclides are 
131], 125], /sup 99m/Tc, °°Mo, and 75°U, whereas those shipped in 
the greatest quantities (grams or curies) are Co, 1%Ir, and 75°U. 
The majority of package types shipped are exempt types A and LS 
(low specific activity), and the most common modes of transport 
were truck, air, and rail. 


16880 Criticality evaluation of large dry UO pellet storage fa- 
cility. Rodriguez, L.F.; Peters, W.C. (General Electric Co., Wil- 
mington, NC). Trans. Am. Nucl. Soc.; 27: 417-418(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


16881 Safety calculations and benchmarking of PWR fuel storage 
pool studies. Bromley, W.D. (Babcock and Wilcox Co., Lynchburg, 
VA). Trans. Am. Nucl. Soc.; 27: 408-409(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


16882 Graphic method for comparing ka in fuel storage pools. 
Lantz, E. (Nuclear Regulatory Commission, Washington, DC). 
Trans. Am. Nucl. Soc.; 27: 409-410(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


16883 Some effects of packaging materials on critical arrays of 
fissile materials. Thomas, J.T.; Tang, J.S. (Oak Ridge National Lab., 
TN). Trans. Am. Nucl. Soc.; 27: 410-412(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


16884 Full-scale tests of spent fuel shipping systems. Yoshimura, 
H.R. (Sandia Labs., Albuquerque, NM). Trans. Am. Nucl. Soc.; 27: 
448-449(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


16885 Chloride ion removal from fuel storage basin water. Mc- 
Clure L.W. (Allied Chemical Corp., Idaho Falls, ID). Trans. Am. 
Nucl. Soc.; 27: 487-488(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


16886 Spent fuel integrity in water pool storage. Johnson, A.B. 
Jr. (Battelle Northwest Labs., Richland, WA). Trans. Am. Nucl. Soc.; 
27: 488-489(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 
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MARKETING AND ECONOMICS 
REFER ALSO TO CITATION(S) 18412 


16887 European needs for uranium in relation to world supply 
and demand. Davis, M. (Commission of the European Communities, 
Brussels). pp 1-7 of In Geology, mining, and extractive processing of 
uranium. Jones, M.J. (ed.). London; Institution of Mining and Metal- 
lurgy (1976). 

From Symposium on the geology, mining and extractive 
processing of uranium; London, UK (17 Jan 1977). 

See CONF-770146—. 

The paper explains why Western Europe, and in particular 
the European Community, is engaged in an important diversification 
of energy sources to nuclear-generated electricity. The resulting 
Western European demand for uranium (most of which will have to 
be imported) is quantified and discussed in relation to the needs of 
North America and Japan and the latest estimates of world uranium 
resources and production capability. The European Community will 
be the largest purchaser of uranium from a variety of sources on the 
world market. It is shown that the lower limits of past estimates for 
uranium demand appear to be the most reliable so far; the causes and 
effects of uncertainty for the future are outlined; and the need for 
exploration is emphasized. It is maintained that although close col- 
laboration between electricity utilities and mining companies is 
highly desirable, the goal of an orderly market (which should be 
achievable for uranium) will not be achieved without a positive and 
constructive contribution being made by public authorities. 


WASTE MANAGEMENT 


REFER ALSO TO CITATION(S) 16854, 16878, 16998, 17000, 
17001, 18368, 19339 


16888 (ARH-SA—289) Remote disassembly of radioactively 
contaminated vessels by means of an arc saw. Beitel, G.A. (Atlantic 
Richfield Hanford Co., Richland, Wash. (USA)). 30 Jun 1977. Con- 
tract EY-76-C-06-2130. 27p. (CONF-771102—13). Dep. NTIS, PC 
A03/MF AO1. 

From 20. annual AICHE meeting; New York, NY, USA (13 
Nov 1977). 

The arc saw, a newly developed tool, is a toothless circular 


saw which cuts by means of an electric arc. Cutting speeds between 
20 to 30 cm”/S and depths up to 45 cm are possible. There is no 
mechanical contact between blade and work piece, no binding, and 
no blade breakage. The arc saw will be applied to the rapid and 
remote disassembly of multiple ton, contaminated stainless steel 
vessels. 


16889 (BNWL—2145) MFAULT: a computer program for ana- 
lyzing fault trees. Pelto, P.J.; Purcell, W.L. (Battelle Pacific North- 
west Labs., Richland, Wash. (USA)). Nov 1977. Contract EY-76-C- 
06-1830. 58p. Dep. NTIS, PC A04/MF AO1. 

A description and user instructions are presented for 
MFAULT, a FORTRAN computer program for fault tree analysis. 
MFAULT identifies the cut sets of a fault tree, calculates their 
probabilities, and screens the cut sets on the basis of specified cut- 
offs on probability and/or cut set length. MFAULT is based on an 
efficient upward-working algorithm for cut set identification. The 
probability calculations are based on the assumption of small prob- 
abilities and constant hazard rates (i.e., exponential failure distribu- 
tions). Cut sets consisting of repairable components (basic events) 
only, non-repairable components only, or mixtures of both types can 
be evaluated. Components can be on-line or standby. Unavailability 
contributions from pre-existing failures, failures on demand, and 
testing and maintenance down-time can be handled. MFAULT can 
analyze fault trees with AND gates, OR gates, inhibit gates, on 
switches (houses) and off switches. The code is presently capable of 
finding up to ten event cut sets from a fault tree with up to 512 basic 
events and 400 gates. It is operational on the CONTROL DATA 
CYBER 74 computer. 11 figures. 


16890 (BNWL—2377-2) Nuclear waste management quarterly 
progress report, April—June 1977. Platt, A.M. (comp.). (Battelle 
Pacific Northwest Labs., Richland, Wash. (USA)). Nov 1977. Con- 
tract EY-76-C-06-1830. 77p. Dep. NTIS, PC A05/MF AOI. 

Progress is reported in sections on decontamination and densi- 
fication of chop-leach cladding residues, monitoring methods for 
effluents from waste solidification, TRU waste fixation studies, kryp- 
ton solidification, '*C and '°I fixation, waste management system 
studies, waste isolation assessment, stored waste migration monitor- 
ing, properties of fission product organic complexes, and decontami- 
nation of metals. (JRD) 


16891 (CONF-770102—) Ceramic and glass radioactive waste 
forms. Readey, D.W.; Cooley, C.R. (comps.). (Energy Research and 
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Development Administration, Washington, D.C. (USA)). 1977. 
287p. Dep. NTIS, PC A13/MF AOl1. 

From Workshop on ceramic and glass radioactive waste 
forms; Germantown, MD, USA (4 Jan 1977). 

This report contains 14 individual presentations and 6 group 
reports on the subject of glass and polycrystalline ceramic radioac- 
tive waste forms. It was the general consensus that the information 
available on glass as a waste form provided a good basis for planning 
on the use of glass as an initial waste form, that crystalline ceramic 
forms could also be good waste forms if much more development 
work were completed, and that prediction of the chemical and 
physical stability of the waste form far into the future would be 
much improved if the basic synergistic effects of low temperature, 
radiation and long times were better understood. Continuing devel- 
opment of the polycrystalline ceramic forms was recommended. It 
was concluded that the leach rate of radioactive species from the 
waste form is an important criterion for evaluating its suitability, 
particularly for the time period before solidified waste is permanent- 
ly placed in the geologic isolation of a Federal repository. Separate 
abstracts were prepared for 12 of the individual papers; the remain- 
ing two were previously abstracted. 


16892 (CONF-770102—, pp 1-27) Overview of high level waste 
management. Ramsey, R.W.; Cooley, C.R. 1977. 

From Workshop on ceramic and glass radioactive waste 
forms; Germantown, MD, USA (4 Jan 1977). 

In Ceramic and glass radioactive waste forms. 

This presentation reviews some of the basic concepts to 
provide an overview and a frame of reference for the workshop: 
source of high-level liquid waste, amount of high-level liquid or solid 
waste, U.S. plans and objectives, U.S. solidification methods, overall 
schedules, and developments in other countries. 


16893 (LA-UR—77-2686) Waste management capabilities for 
alpha bearing wastes at the Los Alamos Scientific Laboratory. 
Keenan, T.K. (Los Alamos Scientific Lab., N.Mex. (USA)). 1977. 
Contract W-7405-ENG-36. 12p. (CONF-771208—3). Dep. NTIS, 
PC A02/MF AOl1. 

From Technical seminar on the treatment, conditioning and 
storage of solid alpha-bearing waste and cladding hulls; Paris, 
France (5 Dec 1977). 

Waste Management activities at the Los Alamos Scientific 
Laboratory (LASL) involve a broad range of effort. There are 
requirements for daily processing of both liquid and solid radioactive 
and chemical wastes using a variety of technical operations. Ap- 
proximately 4.5 x 107 1/y of liquids and 9 x 10° m%/y of solids are 
processed by the Waste Management Group of the LASL. In 
addition, a vigorous program of research, development, and demon- 
stration studies leading to improved methods of waste treatment is 
also carried out within the same group. The current developmental 
studies involve incineration of transuranic-contaminated combustible 
wastes as well as other waste management aspects of alpha emitting 
transuranic (TRU) isotopes. 


16894 (NUREG—0240) Nuclear Regulatory Commission low- 
level radioactive waste management program. (Nuclear Regulatory 
Commission, Washington, D.C. (USA). Office of Nuclear Material 
Safety and Safeguards). Sep 1977. 30p. NTIS $4.50. 

It is believed that the priorities of NRC work in low-level 
waste management as described in this action plan are consistent 
with the needs of the overall national waste management program. 
Present licensing procedures and criteria are adequate for the short 
term, and priority attention is being given to the longer term, when 
the quantities of waste to be managed will be greater and licensing 
demand will increase. The plan makes use of expertise within NRC 
to achieve early results and is coordinated with other Federal 
agencies having related responsibilities. Since NRC decisions will 
affect industry, other governmental jurisdictions, private interest 
groups, and the public at large, procedures were developed to 
involve them in planning the program. 


16895 (RHO-LD—77-4SEP) Spent Unreprocessed Fuel Facility 
monthly progress report, September 1977. (Atomics International 
Div., Richland, Wash. (USA). Rockwell Hanford Operations). 24 
Oct 1977. Contract EY-77-C-06-1030. 22p. Dep. NTIS, PC A02/MF 
AOl. 

Activities are reported in a program to develop methods for 
the safe, economical management of spent unreprocessed fuel in 
above-ground storage or near surface facilities. The developed meth- 
ods should allow disposal to a Federal geologic repository without 
additional difficult stabilization processes and the methods should 
allow reprocessing without difficult processes to reconstitute the fuel 
for recovery. The program work breakdown consists of four tasks 
that provide engineering, system, technical research and develop- 
ment, and support studies, along with demonstration tests to supply 
information and data to the project management task for integration 
into the facility design. The report follows the work breakdown 
tasks with the report elements identified to the subtask level. (JRD) 
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16896 (TID—28008) Savannah River Plant waste management 
information index. (Du Pont de Nemours (E.I.) and Co., Aiken, S.C. 
(USA). Savannah River Lab.). Oct 1976. Contract EY-76-C-09-0001. 
227p. MF AOl. 

Portions of document are illegible. 

This index includes reports and articles concerning waste 
management and environmental activities at Savannah River. The 
information was compiled by machine into three sections: a biblio- 
graphic listing, a subject listing, and an author listing. 


16897 Chemistry of nuclear waste disposal. Report about an in- 
service training seminar organized by the Gesellschaft Deutscher 
Chemiker in Gerlos, Austria from March 6th to 11th, 1977. Henrich, 
E. (Kernforschungszentrum Karlsruhe (Germany, F.R.). Inst. fuer 
Heisse Chemie). Atomwirtsch., Atomtech.; 22: No. 10, 520(Oct 1977). 
(In German). 

The physical-chemical fundamentals and the state of technol- 
ogy in the field of nuclear waste disposal are discussed in summary 
form. The historical development of reprocessing, the chemistry and 
technology of the Purex process, the conditioning and end storage of 
radioactive waste, the decontamination of the waste gases and safety 
problems are individually dealt with. 


16898 Safety evaluation of asphalt products for final disposal. 
Moriyama, N. (Japan Atomic Energy Research Inst., Tokai, Ibaraki. 
Tokai Research Establishment). Nippon Genshiryoku Gakkaishi; 18: 
No. 11, 691-695(Nov 1976). (In Japanese). 

Under the present situation, the wastes concentrated accord- 
ing to the radioactivity level, the properties and the environmental 
conditions are usually solidified in view of limiting the escape of the 
radioactive substances to the environment as small as possible by 
containment. The materials used for the solidification are cement, 
asphalt, plastics, ceramics and so on, and the selection is made by 
taking the kinds and radioactivity level of wastes, final disposing 
method, economy and handling into consideration. Asphalt is more 
suitable than cement to the wastes coming from PWR power plants, 
which contain boric acid for controlling nuclear reaction, and the 
effect of reducing the volume of wastes is high. It is economical 
when a certain scale is reached, accordingly recently, the use of 
asphalt for the solidification of wastes is going to increase. For the 
solidification of low level wastes, straight-run asphalt is suitable, and 
for high level wastes, heat-resistant blown asphalt is suitable. As- 
phalt-solidified bodies can contain 40-60 wt.% of wastes without any 


problem. The present situation of asphalt solidification in foreign 
countries, the physical properties required for the disposal of as- 
phalt-solidified bodies, and the leaching, combustibility, radiation 
resistance and form stability of asphalt-solidified bodies are de- 
scribed. 


WASTE PROCESSING 
REFER ALSO TO CITATION(S) 17004, 19249, 19572 


16899 (ARH-CD—908) 236-Z canyon utilization study. Dixon, 
D.R. (Atlantic Richfield Hanford Co., Richland, Wash. (USA)). 8 
Mar 1977. Contract EY-76-C-06-2130. 23p. Dep. NTIS, PC A02/MF 
AOl. 

The 236-Z canyon contains equipment for repurification of 
plutonium and recovery of plutonium from scrap material. To meet 
production requirements of Fast Flux Test Facility/Clinch River 
Breeder Reactor oxide with the existing plant, several new pieces of 
equipment will be needed in the future. More storage space and a 
better accountability system are needed to support this increased 
production. The available canyon space needs to be utilized to its 
fullest in order to accommodate the new equipment. The purpose of 
this document is to identify the new pieces of equipment, show how 
they fit into the flowsheet, and locate them in the canyon. 


16900 (BNL—50715) Photochemistry relevant to nuclear waste 
separations: a feasibility study. Gangwer, T. (Brookhaven National 
Lab., Upton, N.Y. (USA)). Oct 1977. Contract EY-76-C-02-0016. 
143p. Dep. NTIS, PC A07/MF AO1. 

The feasibility of photochemically fractionating the actinides 
in nuclear waste processing is evaluated on a preliminary basis. The 
data indicate that there are potentially useful photoredox reactions. 
However, there is a serious lack of data on photochemical param- 
eters for the solution conditions existing in nuclear waste processing. 
The problem areas relevant to photochemical processing are identi- 
fied. The experimental areas that must be investigated in order to 
further evaluate the photochemistry are defined. A research and 
development program is outlined to determine whether these photo- 
chemical reactions can be successfully modified and adapted to a 
functional actinide fractionating process. 


16901 (BNWL—1968) Selection of a melting furnace for consoli- 
dation of nuclear fuel hulls. Nelson, R.G.; Schlienger, M.P.; Tiesen- 
hausen, E.V. (Battelle Pacific Northwest Labs., Richland, Wash. 
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(USA)). Dec 1976. Contract EY-76-C-06-1830. 52p. Dep. NTIS 
$4.50. 

The selection and design criteria for a cold-crucible melting 
system for fuel hull consolidation are defined. Appraisals of the cold- 
crucible processes that are available are presented. (LK) 


16902 (CONF-770102—, pp 29-47) Glass as a waste form: over- 
view and processing considerations. Mendel, J.E. 1977. 

From Workshop on ceramic and glass radioactive waste 
forms; Germantown, MD, USA (4 Jan 1977). 

In Ceramic and glass radioactive waste forms. 

An overview is given of the properties desired in solidified 
HLW. How it is made is described, and the considerations that must 
go into the design of the manufacturing process are discussed. Spray 
calcination/in-can melting, continuous ceramic melting, Pamela pro- 
cess, and multibarrier process are discussed. (DLC) 


16903 (CONF-770102—, pp 49-64) Properties and characteris- 
tics of high-level waste glass. Ross, W.A. 1977. 

From Workshop on ceramic and glass radioactive waste 
forms; Germantown, MD, USA (4 Jan 1977). 

In Ceramic and glass radioactive waste forms. 

Three important characteristics have contributed to the 
choice of glass as the first line waste form: (1) low leachability, (2) 
the ability of glass to incorporate a wide variety of elements, and (3) 
the large size-low surface area solid which can be formed. In this 
paper, the composition of wastes and glasses is first reviewed. 
Anticipated thermal environments for waste glasses from processing, 
interim storage, transportation, and final disposal are then covered in 
detail. The dependent variables of environmental reactions, volatil- 
ity, bulk properties, and finally, physical strength are covered. 16 
figures. 


16904 (HEDL-SA—1392) Treatment of alpha-bearing combusti- 
ble wastes using acid digestion. Lerch, R.E.; Allen, C.R.; Blasewitz, 
A.G. (Hanford Engineering Development Lab., Richland, Wash. 
(USA)). Nov 1977. Contract EY-76-C-14-2170. 17p. (CONF- 
771208—4). Dep. NTIS, PC A02/MF AO1. 

From Technical seminar on the treatment, conditioning and 
storage of solid alpha-bearing waste and cladding hulls; Paris, 
France (5 Dec 1977). 

Acid digestion has been developed at the Hanford Engineer- 
ing Development Laboratory (HEDL) in Richland, Washington to 
reduce the volume of combustible nuclear waste materials, while 
converting them to an inert, noncombustible residue. A 100 kg/day 
test unit has recently been constructed to demonstrate the process 
using radioactively contaminated combustible wastes. The unit, 
called the Radioactive Acid Digestion Test Unit (RADTU) was 
completed in September 1977 and is currently undergoing cold 
shakedown tests. Hot operation is expected in May 1978. Features of 
RADTHU include: storage and transfer station for incoming wastes, a 
feed preparation station, an extrusion feed mechanism for transfer of 
the waste to the acid digester, the acid digester, a residue recovery 
system, and an off-gas treatment system. 


16905 (ICP—1124) Laboratory flowsheet development for ICPP 
WM.-183 waste. Newby, B.J. (Idaho National Engineering Lab., 
Idaho Falls (USA)). Oct 1977. Contract EY-76-C-07-1540. 27p. Dep. 
NTIS, PC A03/MF AO1. 

Flowsheets are being developed to calcine waste stored in 
Idaho Chemical Processing Plant waste storage tank WM-183 with- 
out fluidized-bed particle agglomeration or excessive corrosion of 
the off-gas system caused by the presence of sodium nitrate and 
chloride, respectively. Two flowsheets appeared promising: (a) cal- 
cium nitrate added to a blend of WM-183 waste with zirconium fuel 
waste and (b) powdered iron and silver nitrate added to WM-183 
waste. 


16906 (ICP—1131) Alternative fuel cycle technology. Progress 
report, July 1—September 30, 1977. Slansky, C.M. (ed.). (Allied 
Chemical Corp., Idaho Falls, Idaho (USA). Idaho Chemical Pro- 
grams - Operations Office). Oct 1977. Contract EY-76-C-07-1540. 
36p. Dep. NTIS, PC A03/MF AO1. 

Quarterly progress is reported on alternative fuel cycle tech- 
nology studies for the Savannah River Laboratory. Off-gas studies 
are reported on the adsorption of gaseous iodine on silver-exchanged 
mordenite. Waste management studies include the evaporation and 
corrosion behavior of simulated high-level liquid waste in a thermo- 
siphon evaporator and engi-studies on a laboratory-size storage tank. 


16907 (K—1876) Selective absorption pilot plant for decontami- 
nation of fuel reprocessing plant off-gas. Stephenson, M.J.; Eby, R.S.; 
Huffstetler, V.C. (Oak Ridge Gaseous Diffusion Plant, Tenn. 
(USA)). Oct 1977. Contract W-7405-ENG-26. 102p. Dep. NTIS, PC 
A05/MF AO1. 

A fluorocarbon-based selective absorption process for remov- 
ing krypton-85, carbon-14, and radon-222 from the off-gas of con- 
ventional light water and advanced reactor fuel reprocessing plants 
is being developed at the Oak Ridge Gaseous Diffusion Plant in 
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conjunction with fuel recycle work at the Oak Ridge National 
Laboratory and at the Savannah River Laboratory. The process is 
characterized by an especially high tolerance for many other repro- 
cessing plant off-gas components. This report presents detailed 
drawings and descriptions of the second generation development 

ilot plant as it has evolved after three years of operation. The test 
Facility is designed on the basis of removing 99% of the feed gas 
krypton and 99.9% of the carbon and radon, and can handle a 
nominal 15 scfm (425 slm) of contaminated gas at pressures from 100 
to 600 psig (7.0 to 42.2 kg/cm?) and temperatures from minus 45 to 
plus 25°F (-43 to -4°C). Part of the development program is devoted 
to identifying flowsheet options and simplifications that lead to an 
even more economical and reliable process. Two of these applicative 
flowsheets are discussed. 


16908 (ORNL/TM—6056) Actinide Partitioning and Transmu- 
tation Program. Progress report, April 1—June 30, 1977. Tedder, 
D.W.; Blomeke, J.O. (comps.). (Oak Ridge National Lab., Tenn. 
(USA)). Oct 1977. Contract W-7405-ENG-26. 214p. Dep. NTIS, PC 
A10/MF AO1. 

Experimental work on the 16 tasks comprising the Actinide 
Partitioning and Transmutation Program was continued. Summaries 
of work are given on Purex Process modifications, actinide recov- 
ery, Am-Cm recovery, radiation effects on ion exchangers, LMFBR 
transmutation studies, thermal reactor transmutation studies, fuel 
cycle studies, and partitioning-transmutation evaluation. (JRD) 


16909 (RFP-—-2479) Water reuse achieved by zero discharge of 
aqueous waste. Kelchner, B.L. (Atomics International Div., Golden, 
Colo. (USA). Rocky Flats Plant). 12 Jan 1976. Contract EY-76-C- 
04-3533. 24p. Dep. NTIS, PC A02/MF AO1. 

Plans for zero discharge of aqueous waste from ERDA's 
nuclear weapons plant near Denver are discussed. Two plants - a 
process waste treatment facility now under construction, and a 
reverse osmosis desalting plant now under design, will provide total 
reuse of waste water for boiler feed and cooling tower supply. 
Seventy million gallons of water per year will be conserved and 
downstream municipalities will be free of inadvertent pollution 
hazards. 


16910 (BNWL-tr—282) Set-up and start-up of the batch-operat- 
ed VERA denitration plant. Kartes, H.; Koschorke, H.; Kaufmann, F. 
(Kernforschungszentrum Karlsruhe (Germany, F.R.)). Dec 1977. 
Translation of KFK—2446. 2ip. Dep. NTIS, PC A02/MF AOl. 

At the start of 1976, a plant for denitration of high and 
medium activity fission-product solutions was set into inactive oper- 
ation at the Karlsruhe Nuclear Research Center. The plant and its 
individual components are presented. The operation and start-up are 
described in detail. Furthermore, the measuring methods important 
for monitoring the process sequence are explained. The procedure 
for denitration of MAW with a molarity of 1.5 is described in detail. 
A failure analysis is run in this connection. 


16911 Process for the treatment of organic wastes. Humblet, 
L.A.; Salomon, L.; Eschrich, H.R. (to Societe Europeenne pour le 
Traitement Chimique des Combustibles Irradies (Eurochemic)). US 
Patent 4,039,468. 2 Aug 1977. Priority date 12 Sep 1974, Belgium. 
8p. 

This invention relates to a process for the treatment of 
organic wastes, resulting from the extraction of metal elements by a 
solvent of the phosphoric acid ester type in the presence or not of an 
organic diluent. These organic wastes result in particular from the 
extraction of metals in radiochemical separation plants, especially in 
plants for the reprocessing of irradiated nuclear fuels. The process 
according to this invention comprises the following three main steps: 
(a) separation of the phosphoric acid ester from its organic diluent in 
such a way that the phosphate phase contains the degradation 
products and also the elements to be finally insolubilized; (b) de- 
esterification of the phosphate, i.e., conversion of it into phosphoric 
acids on one side and organic compounds mainly consisting of 
hydrocarbons on the other side; and (c) solidification of the liquid 
radioactive phosphoric acids in the form of inorganic phosphates, 
po can eventually be incorporated into a suitable matrix material. 
13 claims. 


16912 Chemical treatment of low-level radioactive liquid wastes. 
II. The determination of cation exchange capacity on various clay 
minerals, Lee, S.H.; Sung, N.J. (Korea Atomic Energy Research 
Inst., Seoul). J. Korean Nucl. Soc.; 9: No. 2, 75-81(Jun 1977). 

This experiment has been carried out to determine the pH 
dependent cation exchange capacity concerning the sorption phe- 
nomenon of long-lived radionuclides contained in low-level liquid 
radioactive waste on various clay minerals. The pH dependent 
cation exchange capacity determined by Sawhney’s method are used 
to the analysis of sorption phenomenon. About 70% of the total 
cation exchange capacity is contributed by the pH dependent CEC 
due to the negative charge originated naturally in clays in case of 
clinoptilolite, vermiculite and sodalite. It is suggested in this test that 
the high neutral salt CEC, that is, highly charged clays would show 
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good fixation yield. The removal of radionuclides at the pH range 
more than pH 9 is considered the hydroxide precipitation of metal 
ion rather than the cation exchange. The Na-clay prepared by the 
method of successive isomorphic substitution with electrolyte 
showed a considerable improvement in removal efficiency for the 
decontamination. 


16913 Dehydrating process experiment on spent ion-exchange 
resin sludge by Funda Filter. Funda Filter for dehydration of radioac- 
tive sludge in nuclear power plants. Hasegawa, T.; Ishino, K. 
(Ishikawajima-Harima Heavy Industries Co. Ltd., Tokyo (Japan)). 
Ishikawajima-Harima Giho; 17: No. 3, 301-306(May 1977). (In Japa- 
nese). 

In nuclear power plants, Funda Filters are employed to 
dehydrate spent powdery ion-exchange resin sludge. The Funda 
Filter is very effective for eliminating small rust components con- 
tained in spent powdery resin slurry; however, in the drying process, 
the complete drying of spent powdery resin is very difficult because 
the filter cake of resin on the horizontal filter leaf is likely to crack 
and let out steam and hot air through the cracks. This paper deals 
with the results of experiments conducted to clarify the detailed 
phenomena of dehydration so the above problem could be solved. 
The above experiments were made on the precoating and drying of 
granular ion-exchange resin slurry that had not yet been put to 
practical use. The experiments were composed of one fundamental 
and one operational stage. In the fundamental experiment, the dehy- 
dration properties and dehydration mechanism of resins were made 
clear, and the most effective operational method was established 
through the operational experiments conducted using large-scale 
Funda Filter test equipment under various conditions. 


16914 Pilot plant of continuous bituminization process for solidi- 
fying radioactive wastes. Nomi, M.; Kawazu, H.; Akahori, M. (Ebara 
Mfg. Co. Ltd., Tokyo (Japan)). Ehara Jiho; No. 99, 46-48(Mar 1977). 
(In Japanese). 

A pilot plant comprised of a vertical thin film LUWA evapo- 
rator as a principal bituminization unit having an evaporating capac- 
ity of 50 kg/h has been installed at Haneda Factory of out company. 
The process of bituminization is based on a technical licence agree- 
ment with the SGN introducing the technology and the outcomes 
from the R D by the French CEA. The "vertical type” bituminiza- 
tion plant has excellent performances in solidifying radioactive liquid 
wastes arising at nuclear power plants. Construction contracts of 
treating plant of this type of process at three nuclear power stations 
have already been awarded to our company, and one of them is 
nearing the stage of test operation. Meanwhile, our pilot plant of one 
fourth of the actual plant in capacity has well proved the designed 
functioning of the equipment to yield satisfactory bituminized prod- 
ucts. The applicability of domestic bitumen of different grades as 
well as the effectiveness of selected surfactants have been tested with 
simulated liquid waste concentrates of different kinds, spent resins, 
and incinerator ashes. The findings obtained over past 10 months are 
now serving for establishing the operational guides for the actual 
plant at each nuclear power station. 


16915 Usable method for the management of high-level waste 
from nuclear fuel reprocessing. Heimerl, W. (Gelsenberg A.G., Essen 
(Germany, F.R.)). Ann. Nucl. Energy; 4: No. 6, . 273-277(1977). 

From Iran conference on transfer of nuclear technology; 
Persepolis/Shiraz, Iran (10 - 14 Apr 1977). 

A process for the solidification of high level waste (HLW) - 
solutions is described. The final product of this process is not, as 
usual, a glass-block but a block of glass-metal compounds called 
Vitromet. The main features of the process, the properties of the 
product and the possibilities for engineered storage and disposal are: 
denitration of the waste stream, concentration, formation of phos- 
phates or borosilicates, continuous melting, formation of glass beads, 
incorporation in a corrosion resistant lead-alloy matrix and sealing in 
a canister that may be placed first in engineered storage then in 
stable geological formation. 


16916 High-level solid wastes from HTGR fuel reprocessing. Lin, 
K.H.; Clark, W.E. (Oak Ridge National Lab., TN). Trans. Am. Nucl. 
Soc.; 27: 442-443(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


16917 Fixation of CO. removed from simulated HTGR fuel 
reprocessing off gas. Holladay, D.W.; Haag, G.L.; Ryon, A.D. (Oak 
Ridge National Lab., TN). Trans. Am. Nucl. Soc.; 27: 443(1977). 
From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 
See CONF-771109—. 
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16918 Evaluation of methods for immobilizing krypton-85. 
Knecht, D.A. (Allied Chemical Corp., Idaho Falls, ID). Trans. Am. 
Nucl. Soc.; 27: 444-445(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


16919 Tilt-pour melt caster for encapsulation of radioactive 
cesium. Moore, J.D. (Rockwell Hanford Operations, Richland, WA). 
Trans. Am. Nucl. Soc.; 27: 446(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


16920 Use of DHDECMP for actinide partitioning from ICPP 
nuclear waste. MclIsaac, L.D.; Baker, J.D. (Allied Chemical Corp., 
Idaho Falls, ID). Trans. Am. Nucl. Soc.; 27: 449-450(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


16921 Removal of krypton-85 from HTGR reprocessing plant off- 
gas streams. Gilliam, T.M.; Fowler, V.L.; Inman, D.J. (Oak Ridge 
National Lab., TN). Trans. Am. Nucl. Soc.; 27: 480-481(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


16922 Iodox process: iodine removal from air with hyperazeotro- 
pic nitric acid. Hannaford, B.A. (Oak Ridge National Lab., TN). 
Trans. Am. Nucl. Soc.; 27: 481(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


16923 Remote handling of process filters for the new waste 
calcining facility. May, K.W.; Carter, J.A.; Bingham, G.E. (Allied 
Chemical Corp., Idaho Falls, ID). Trans. Am. Nucl. Soc.; 27: 1017- 
1018(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


16924 Radioactive effluent treatment of regenerative ion ex- 
changer. Imai, Y.; Kikuchi, T. (Japan Atomic Power Co., Tokyo). 
Karyoku Genshiryoku Hatsuden; 27: No. 11, 1079- 1085(Nov 1976). 
(In Japanese). 

The results of the treatment of radioactive liquid wastes 
produced by the regeneration of ion exchange resin and the actual 
radiation control concerning the operation and maintenance of the 
treating system at Tokai Nuclear Power Plant are reviewed, and the 
means for such treatment are studied. The replacement of fuel in 
operation is possible in this plant, and the spent fuel is taken out and 
cooled in a 4,000 cubic meter pond. The cooling water is recycled 
and treated at the rate of 40 - 50 cubic meters a day, and the 
radioactive level is kept at 3 x 10~* yci/ml and pH is 11 - 11.5 at 
present. The recirculation and treatment system for pond water 
comprises two H-columns containing granular ion exchange resin, 
one OH-column, deaeration tower, receiving tank and pumps. The 
total quantity treated with the horizontal rotary drum type evapora- 
tor was 298 cubic meters in 1974 and 324 cubic meters in 1975 and 
the operation was stable. The produced solid wastes were about 11 
tons per year. According to the radiation dose rate during operation 
after the stable operation of 8 months, the atmosphere was main- 
tained generally below 20 mR/hr, excepting 50 - 70 mR/hr partly. 
The exposure dose was about 3,700 milli-man-rem for 174 employees 
(21 millirem/man in average) in 1973, and about 2,400 milli-man-rem 
for 161 employees (15 millirem/man) in 1974. In view of storage, 
disposal, building area, costs of equipments and repair, remote con- 
trol, simplification of equipments, ’’as low as practicable” and other 
factors, the Tokai Power Plant has given a proof to solve such waste 
treatment problem. 


16925 Safety of the modification in part of Power Reactor and 
Nuclear Fuel Development's fuel reprocessing facility. Genshiryoku 
Iinkai Geppo; 21: No. 7, 15-16(Oct 1976). (In Japanese). 

Results of the study by the Committee for Examination of 
Fuel Safety, reported to the AEC of Japan, are presented, concern- 
ing safety of the modification in part of the fuel reprocessing facility, 
Power Reactor and Nuclear Fuel Development Corporation. Safety 
has been confirmed. The modifications covered are the following: 
denitration process in improvement, and treatment system of middle- 
level liquid wastes in performance rise. 
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16926 Purification of liquid radioactive wastes by means of sor- 
bents on bitumens base. Kuzin, I.A.; Sedov, V.M.; Ovsyannikov, 
A.L; Bityugov, A.Y. Radiokhimiya; 18: No. 3, 424-427(May 1976). 
(In Russian). 

The absorption of radioactive isotopes by sorbents based on 
bitumens from solutions containing sodium nitrate and various deter- 
gents was studied. It was established that the influence of the 
hydrogen ion concentration and the concentration of complex-form- 
ing substances on the purification of water is due to a change in the 
state of the isotopes in solution, as well as dissociation of the 
ionogenic groups of polyfunctional bitumen cation-exchange resins. 
The indices of purification of the radioactive sewage were deter- 
mined under dynamic conditions. It was shown that cation-exchange 
resins based on bitumens (thanks to their satisfactory sorption char- 
acteristics and low costs) can be used for the purification of liquid 
radioactive wastes without subsequent regeneration). 


16927 (ORNL-tr—4432) Some properties and development of 
cultivated bioadsorbent. Jilek, R. Translated from Rudy (Prague); 23: 
No. 5, 282-286(Sep 1975). 13p. Dep. NTIS, PC A02/MF AOl. 

The sorption of U on mycelium was studied. The sorption is 
attributed to the complex of uranium with proteins and hexosamines. 
Stronger complexes of uranium are formed by polyphosphates in the 
biological material. The containment of uranium on dried mycelium 
obtained after cultivation processes and after cultivation of Penicil- 
lium Chrysogenum has a similar pattern. The degree of adsorption 
depends, in the first place, on the cultivation time which is standard- 
ized for waste mycelium of Penicillium Chrysogenum. A fast adsorp- 
tion equilibrium is characteristic for dried mycelium. Two essential 
processes participate in binding uranium: (1) The sorption capacity 
of the water insoluble fraction of mycelium amounts up to 80 mg U/ 
g. Cellular biopolymers, preferably proteins and hexosamine poly- 
mers, which form stable complexes with uranium between pH 2.0 
and 5.0, share the binding of uranium. (2) The water soluble compo- 
nents from mycelium combine approximately the same amount of 
uranium through complicated bonds. Water insoluble complexes are 
formed with organic nitrogen-containing metabolites and phos- 
phates. The practical exploitation of the retention capacity of myce- 
lium for specific decontamination purposes is limited by the me- 
chanical properties of mycelium after contacted with water. (JRD) 
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REFER ALSO TO CITATION(S) 16868, 16903, 16918, 16996, 
17002, 19144, 19145, 19176, 19199, 19204, 19282, 19761, 19763, 
20069, 20070, 20071, 20072, 20073, 20074 


16928 (ALO—18) Valuation of potash occurrences within the 
Waste Isolation Pilot Plant site in southeastern New Mexico. (Bureau 
of Mines, Salt Lake City, Utah (USA). Salt Lake City Metallurgy 
Research Center). Nov 1977. 126p. Dep. NTIS, PC A07/MF AO1. 

A study of current production costs and market conditions in 
the potash industry of the Carlsbad area was made in order to 
determine the potential values of the potash mineral resource that 
would be lost or foregone if the Waste Isolation Pilot Plant (WIPP) 
facility is constructed on the proposed site in that area. Analyses 
were made of all potash mineral deposits determined to be in the site. 
Mining and processing under the most favorable recovery systems 
were considered. Value determinations were based upon estimated 
operating and capital costs of current mine-mill operations in the 
Carlsbad area. One group of the highest grade deposits, designated 
as Mining Units and occurring partially in the site, was determined 
to be commercial. These mineral occurrences are ore and are classi- 
fied as reserves. About 20.2 million tons of potash products could be 
produced from the 48.46 million tons of ore in these reserves. The 
value lost in terms of current dollars for an acquisition cost, for taxes 
payable on estimated revenues, and for royalties payable to the 
owners of the potash is about $51.8 million. The gross market value 
of the products is about 1.03 billion which, less operating costs other 
than taxes and royalties, less the return of the investment other than 
the acquisition cost, and less interest on the investment limited to 15 
percent, is the $51.8 million value chargeable to the WIPP project. 
An additional 169.1 million tons of lower grade, subeconomic potash 
resources in the site contain 25.5 million tons if today’s prices were 
increased without increasing today’s costs until the deposits become 
commercial. 


16929 (ARH-C—00017) Hydrology model evaluation at the 
Hanford Nuclear Waste Facility. (INTERA Environmental Consul- 
tants, Inc., Houston, Tex. (USA)). Apr 1977. Contract EY-C-06- 
2130. 79p. Dep. NTIS, PC A05/MF AOI. 

One and two-dimensional flow and contaminant transport 
computer models have been developed at Hanford to assess the rate 
and direction of contaminant movement from waste disposal sites. 
The primary objective of this work was to evaluate the potential 
improvement in accuracy that a three-dimensional model might offer 
over the simpler one and two-dimensional models. INTERA’s hy- 
drology contaminant transport model was used for this evaluation. 
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Although this study was conceptual in nature, an attempt was made 
to relate it as closely as possible to Hanford conditions. Two- 
dimensional model runs were performed over the period of 1968 to 
1973 using estimates of waste discharge flows, tritium concentra- 
tions, vertically averaged values of aquifer properties and boundary 
conditions. The well test interpretation runs confirmed the applica- 
bility of the areal hydraulic conductivity distribution. Velocity fields 
calculated by the two-dimensional and three-dimensional models and 
surface concentration profiles calculated by the two-dimensional and 
three-dimensional models show significant differences. Vertical con- 
centration profiles calculated by a three-dimensional model show 
better qualitative agreement with the limited observed concentration 
profile data supplied by ARHCO. 


16930 (ARH-CD—550) Sealed storage cask concept. Cask clo- 
sure concept evaluation. Interim report. Moore, E.L.; O’Brien, W.H. 
(Battelle Pacific Northwest Labs., Richland, Wash. (USA)). [nd]. 
Contract EY-76-C-06-2130. 100p. Dep. NTIS $5.00. 
A program was conducted to evaluate four candidate storage 
cask closure configurations. Four major areas were evaluated to 
rovide a basis for selection of an acceptable closure(s). These were: 
1) weldability, (2) suitability of available nondestructive examina- 
tion methods for determining weld soundness, (3) closure configura- 
tion structural soundness, and (4) economics. A relative — 
each closure configuration was made using the study results. The 
corner weld configuration was ranked as the most desirable, fol- 
lowed by the threaded plug and seal weld, the circumferential butt- 
weld and the multiplate in order of decreasing desirability. This 
report recommends that the structural analysis be continued on the 
first and second ranked closures to provide a quantitative evaluation 
capability of their structural integrity and that ultrasonic examination 
of the corner weld closure configuration be demonstrated. A remote 
demonstration of welding and nondestructive examination capability 
of the corner weld is also recommended. 


16931 (ARH-CD—877) Subsurface stabilization by grouting of a 
simulated tank. Wiater, P.J.; Higley, B.A. (Atlantic 
Richfield Hanford Co., Richland, Wash. (USA)). 27 Jan 1977. Con- 
tract EY-76-C-06-2130. 34p. Dep. NTIS, PC A03/MF AO1. 

A moisture barrier using water, sodium silicate, formamide, 
calcium chloride and penechem with a gel time of one-half hour was 
constructed around a simulated tank 10 feet deep by 10 feet diameter 
in the subsurface of the 200 West Area. As a test of the moisture 
barrier integrity, the volume which would normally be occupied by 
a tank was excavated and filled with water. The barrier was unable 


to contain the water. The failure to achieve a water-tight barrier was 
attributed to a leak in the floor grout. 


16932 (ARH-LD—163) Exothermic potential of sodium nitrate 
salt cake. Beitel, G.A. (Atlantic Richfield Hanford Co., Richland, 
Wash. (USA)). Jun 1977. Contract EY-76-C-06-2130. 18p. Dep. 
NTIS, PC A02/MF AOl. 

High-Level radioactive liquid waste is being reduced to a 
liquid slurry by an evaporation and crystallization process and stored 
in the existing single-shell tanks. Continuous pumping of the waste 
storage tank will reduce the present 30 to 50% moisture to the 
minimum possible. The reduced waste is a relatively immobile salt 
cake consisting predominantly of sodium nitrate (NaNOs) with lesser 
amounts of sodium nitrite (NaNO2), sodium metaaluminate 
(NaAlOz2), and sodium hydroxide (NaOH). Trace amounts of fission 
products, transuranics, and a broad spectrum of organic materials in 
small but unknown amounts are also present. A program was initiat- 
ed in 1973 to determine whether or not conditions exist which could 
lead to an exothermic reaction in the salt cake. Results of the latest 
series of tests conducted to determine the effects of mass and 
pressure are summarized. Hanford salt cake, as stored, cannot sup- 
port combustion, and does not ignite when covered with a burning 
volatile hydrocarbon. 


16933 (BMI—1984) Assessment of DOE low-level radioactive 
solid waste storage activities: task 103. Final report. Duguid, 
J.O. (Battelle Columbus Labs., Ohio (USA)). 30 Nov 1977. Contract 
W-7405-ENG-92-103. vp. Dep. NTIS, PC A06/MF AO1. 

From a survey of DOE sites, facilities, and practices for the 
disposal/storage of low-level radioactive solid waste, the following 
can be summarized: (1) No health hazard has been reported. (2) 
Some burial grounds are releasing small quantities of radionuclides 
to the immediate environment. These releases are well within release 
limits at all sites with the exception of on-site concentrations at 
ORNL. At ORNL, concentrations in the Clinch River are less than 
1% of the release limits. (3) Many practices have been instituted in 
the last few years which have improved disposal/storage operations 
considerably. The most notable are: (a) improved record keeping 
and a centralized computer data file, (b) improved burial site surface 
maintenance and drainage control, (c) initiation of the use of waste 
compactors and current plans for their use at most burial sites, (d) 
initiation of studies at major sites for evaluation of the long-term 
impact of buried waste, (e) improvement of modeling/monitoring 
programs at all major sites, (f) initiation of studies to provide 
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engineering methods of reducing burial ground discharges at ORNL, 
and (g) initiation of the shallow land burial technologoy 
program.Overall, the low-level waste is being disposed of and stored 
in a safe and orderly manner. Recent and planned improvements will 
provide increased environmental protection. The only unsatisfactory 
area involves record keeping. Records of waste buried years ago are 
either poor or nonexistent. This makes it very difficult to evaluate 
the total impact of some 30 years of disposal operations. While some 
of this important history is lost forever, projects now under way 
should be able to reconstruct most of it. 


16934 (BNWL—2381) Radiolytic gas generation from calcined 
nuclear waste. Tingey, G.L.; Felix, W.D. (Battelle Pacific Northwest 
Labs., Richland, Wash. (USA)). Aug 1977. Contract EY-76-C-06- 
1830. 20p. Dep. NTIS, PC A02/MF A0O1. 

The gas generation rates for both the gamma and alpha 
radiolysis experiments appear to be about the same, but there was a 
wider range of products from the a-radiolysis experiment. Although 
the major product was oxygen, significant quantities of gas condens- 
able at -78°C, probably water, and fairly large fractions of nitrogen 
oxides are produced. By contrast, the gamma radiolysis experiment 
yielded nearly 100 percent Ox. A steady state level should be 
achieved before all of the NOs~ salts are decomposed because of the 
reverse reaction NO.~ + 1/202 —+ NOs. The rate of pressure 
increase is still substantial at a pressure well above 1 atmosphere. 
Furthermore, in practice the canister will probably be maintained at 
higher temperature; so the pressure will be further increased by the 
PV/T relationship. It is concluded that radiolysis of NOs~ or H2O 
will pose no insurmountable problems in the shipping and storing of 
waste calcines even though some additional pressurization will occur 
from the decomposition of residual nitrate salts. Release of gas by 
thermal decomposition or thermal desorption will produce gas pres- 
sures much more rapidly than radiolysis if the calcine is subjected to 
high temperatures from accident or fire. Such conditions are expect- 
ed to lead to pressures of hundreds of atmospheres in closed contain- 
ers. (DLC) 


16935 (CONF-770102—, pp 65-81) Phase behavior and radiation 
effects in high level waste glass. Turcotte, R.P.; Roberts, F.P. 1977. 

From Workshop on ceramic and glass radioactive waste 
forms; Germantown, MD, USA (4 Jan 1977). 

In Ceramic and glass radioactive waste forms. 

Results demonstrate that detailed and reproducible data can 
be obtained for complex waste glasses. For the major glass composi- 
tion examined, thermal treatment was shown to cause formation of 
several crystalline phases which contribute to an increased leachabi- 
lity. Zn2SiO, formation results in microcracking due to a thermal 
expansion mismatch with the glass matrix and SrMoQ, has a higher 
leachability than the glass matrix. The temperature dependence 
describing equilibrium concentrations of these two phases and a 
qualitative understanding of ingrowth kinetics have been estab- 
lished—hence conditions necessary to eliminate their formation 
during processing and early storage, are known. Radiation damage 
effects, when extrapolated to long times, suggest energy storage of 
approximately 50 cal/gram and either positive or negative density 
changes occur (depending on the glass composition) in the 1 percent 
range. No radiation damage-related changes of serious concern have 
been found for homogeneous glasses by ***Cm doping experiments 
now approaching a simulated damage time of approximately 10° 
years (for UO fuel wastes). 14 figures, 4 tables. 


16936 (CONF-770102—, pp 83-99) Cramics and glass ceramics 
as high level waste forms. McCarthy, G.J. 1977. 

From Workshop on ceramic and glass radioactive waste 
forms; Germantown, MD, USA (4 Jan 1977). 

In Ceramic and glass radioactive waste forms. 

Those ceramic and glass-ceramic processes and products on 
which significant R and D have been performed were discussed. The 
first recommendation is, for each ceramic waste form, to identify the 
crystal structural environment of each nuclide concern, duplicate 
this environment in a pure phase synthesis, and determine the 
relevant properties. The second recommendation concerns leachabi- 
lity, the most important single property affecting dispersibility of 
HLW. Leachability, as it pertains to HLW storage, should be 
measured by standardized techniques on standardized or normalized 
(in surface area) specimens and reported in standard units. Repro- 
ducible benchmark leachability numbers should be prepared, by one 
or more of the existing techniques, for well characterized minerals, 
on which the geologic history is known, and for man-made materials 
which have withstood decades or centuries of weathering or burial. 
The third recommendation calls for a study of the nature and effects 
of radiation damage and transmutation of the required properties of 
stored HLW forms. The fourth recommendation calls for the deter- 
mination for each of the nuclides of concern which are the best host 
structures (whether crystalline or non-crystalline) from the stand- 
point of all of the relevant properties for stored HLW. 23 references. 
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16937 (CONF-770102—, pp 121-138) Stability of glasses, with 
special reference to the disposal of radioactive wastes. Uhlmann, D.R. 
1977. 

From Workshop on ceramic and glass radioactive waste 
forms; Germantown, MD, USA (4 Jan 1977). 

In Ceramic and glass radioactive waste forms. 

This paper is concerned with the structure and stability of 
glasses. Particular attention is directed to oxide glasses for possible 
use in radioactive waste disposal. A kinetic treatment of glass 
formation is given. Phase separation effects are discussed. (DLC) 


16938 (COO/2440—1) Mid-plate, mid-gyre seabed assessment 
program for nuclear waste disposal. Final report. Hollister, C.D. 
(Woods Hole Oceanographic Institution, Mass. (USA)). 1976. Con- 
tract EY-76-S-02-2440. 31p. MF AOl. 

Status of the following tasks is reported: acoustic experiments 
for lateral and vertical consistency determinations; design, fabricate, 
and interface core launch and recovery system for C. S. LONG 
LINES; field test Giant Piston Core (GPC) on Bermuda Rise with 
LONG LINES, summer of 1976; GPC cruise to MPG-1 in October 
1976; core sample analysis and data synthesis for vertical consisten- 
cy; and acoustic mapping of MPG-1! for horizontal consistency. 
(LK) 


16939 (DP—1471) Chemical dissolving of sludge from a high 
level waste tank at the Savannah River Plant. Bradley, R.F.; Hill, A.J. 
Jr. (Du Pont de Nemours (E.I.) and Co., Aiken, S.C. (USA). 
Savannah River Lab.). Nov 1977. Contract EY-76-C-02-0016. 2Ip. 
Dep. NTIS, PC A02/MF AO1. 

The concept for decontamination and retirement of radioac- 
tive liquid waste tanks at the Savannah River Plant (SRP) involves 
hydraulic slurrying to remove most of the settled sludges followed 
by chemical dissolving of residual sludges. Dissolving tests were 
carried out with small samples of sludge from SRP Tank 16H. Over 
95 percent of the sludge was dissolved by 8 wt percent oxalic acid at 
85°C with agitation in a two-step dissolving process (50 hours per 
step) and an initial reagent-to-sludge volume of 20. Oxalic acid does 
not attack the waste tank material of construction, appears to be 
compatible with the existing waste farm processes and equipment 
after neutralization, and with future processes planned for fixation of 
the waste into a high-integrity solid for packaging and shipping. 


16940 (DP-MS—77-106) Studies for geologic storage of radioac- 
tive waste in the southeast. Marine, I.W. (Du Pont de Nemours (E.I.) 
and Co., Aiken, S.C. (USA). Savannah River Lab.). 1977. Contract 
EY-76-C-09-0001. 33p. (CONF-771065—1). Dep. NTIS, PC A03/ 
MF AOl. 

From 1. southeastern ground water conference; Asheville, 
NC, USA (21 Oct 1977). 

The National Waste Terminal Storage (NWTS) program was 
initiated to conduct the research necessary to select a site for a 
geologic repository for the storage of high-level, solidified radioac- 
tive waste from commercial power reactors. The program also 
includes the design and construction of the facility and its operation 
once completed. As part of this program, the Savannah River 
Laboratory is conducting geological research that is particularly 
relevant to potential repository sites in the Southeast, but is also of 
generic applicability. This paper describes the National Waste Ter- 
minal Storage program as well as the research program at the 
Savannah River Laboratory. 


16941 (DPST—77-375) Radiolytic gas production from tritiated 
water sorbed on molecular sieve. (Du Pont de Nemours (E.1.) and 
Co., Aiken, S.C. (USA). Savannah River Lab.). 12 Jul 1977. Con- 
tract EY-76-C-01-0009. 8p. MF AO1. 

Portions of document are illegible. 

Samples of 4 A molecular sieve containing 5, 20, and 35 wt % 
H2O were irradiated in sealed containers in a Co y-ray source. A 
previous study showed that the effects of tritium B-radiolysis can be 
closely simulated by “Co y-radiolysis. During radiolysis, the pres- 
sure of the containers was monitored, and the gas composition was 
determined. Results indicated that Hz was the only gas produced. O2 
in air sealed in the container was depleted by radiolysis. Final 
pressures depended on the amount of tritium and H2O present. At 
low tritium and low water contents, the final pressures were low (15 
psi for 7 curies tritium/g sieve and 20 wt % H2O). The maximum 
initial 100-eV yield for He was 0.3 molecules/100-eV. Based on these 
results, TA 2-880 concerning tritium waste storage can be revised to 
permit containers of tritiated water sorbed on molecular sieve to be 
accepted for safe storage. 


16942 (ICP—1128) Physical properties and heat transfer charac- 
teristics of materials for krypton-85 storage. Christensen, A.B. (Allied 
Chemical Corp., Idaho Falls, Idaho (USA). Idaho Chemical Pro- 
grams - Operations Office). Sep 1977. Contract EY-76-C-07-1540. 
48p. Dep. NTIS, PC A04/MF AOl1. 

Krypton-85 decay results in heat generation, and the subse- 
quent temperature increase in the krypton-85 storage media must be 
evaluated. This report compiles the physical properties of krypton 
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and of potential krypton-85 storage materials which are required to 
calculate the maximum temperature developed during storage. Tem- 
perature calculations were made for krypton-85 stored as a gas or 
immobilized solid in steel storage cylinders. The effects of krypton- 
85 loading, cylinder radius, storage media properties, and exterior 
cooling on storage temperature were shown. 


16943 (LA—6848-MS(Vol.1)) History and environmental setting 
of LASL near-surface land disposal facilities for radioactive wastes 
(Areas A, B, C, D, E, F, G, and T). A source document. Rogers, M.A. 
(Los Alamos Scientific Lab., N.Mex. (USA)). Jun 1977. Contract W- 
7405-ENG-36. 261p. Dep. NTIS, PC A12/MF AO1. 

The Los Alamos Scientific Laboratory (LASL) has been 
disposing of radioactive wastes since 1944. The LASL Materials 
Disposal Areas examined in this report, Areas A, B, C, D, E, F, G, 
and T, are solid radioactive disposal areas with the exception of 
Area T which is a part of the liquid radioactive waste disposal 
operation. Areas A, G, and T are currently active. Environmental 
studies of and monitoring for radioactive contamination have been 
done at LASL since 1944. 


16944 (LA—6848-MS(Vol.2)) History and environmental setting 
of LASL near-surface land disposal facilities for radioactive wastes 
(Areas A, B, C, D, E, F, G, and T). Appendixes. Rogers, M.A. (Los 
Alamos Scientific Lab., N.Mex. (USA)). Jun 1977. Contract W-7405- 
ENG-36. 157p. Dep. NTIS, PC A08/MF AO1. 

Volume II comprises 8 appendices of additional information 
on the LASL near-surface land disposal facilities for radioactive 
wastes (areas A, B, C, D, E, F, G, and T). (LK) 


16945 (NUREG—0217(Suppl.1)) NRC Task Force report on 
review of the Federal/State program for regulation of commercial low- 
level radioactive waste burial grounds. Analysis of public comments. 
(Nuclear Regulatory Commission, Washington, D.C. (USA). Office 
of Nuclear Material Safety and Safeguards). Sep 1977. 18p. NTIS 
$4.00. 

Correspondence after publication of NUREG-0217 in the 
Federal Register is listed by docket. A summary of the comments is 
given. Comments on the task force conclusions on federal/state 
roles, comprehensive regulator program, and need to study alterna- 
tives, provide adequate capacity, and avoid proliferation are ana- 
lyzed. A breakdown of the comments of states, industry, and others 
on the task force conclusions and recommendations is tabulated. 
(DLC) 


16946 (ORNL—S5058) Storage and release of radiation energy in 
salt in radioactive waste repositories. Jenks, G.H.; Bopp, C.D. (Oak 
Ridge National Lab., Tenn. (USA)). Oct 1977. Contract W-7405- 
ENG-26. 108p. Dep. NTIS, PC A06/MF AO1. 

The results showed that appreciable amounts of gamma- 
radiation energy can be stored under certain exposure conditions. 
The results also showed that thermally activated annealing takes 
place at elevated temperatures and that the rates of this annealing at 
temperatures above about 150°C are such that negligible amounts of 
energy will be stored in salt in a repository where the salt is at 
temperatures above about 150°C. We are not able to show that 
thermally activated annealing takes place in rock salt at temperatures 
below about 150°C, although it may do so. There may also be some 
radiation-induced annealing. The results of measurements of energy 
stored at irradiation temperatures between 30 and 150°C, together 
with results of theoretical considerations, showed that the maximum 
stored energy that would be formed in salt in a repository with no 
annealing whatsoever would be about 50 cal/g. We did not conceive 
a means by which the stored energy could be released abruptly, nor 
was any significant hazard believed to be possible from the release if 
it should occur abruptly by some unforeseen mechanism. In practice, 
salt temperatures below about 150°C will occur only with isolated 
or semi-isolated canisters in a repository, or with most canisters, 
after very long times during which the gamma-dose rate will have 
dropped off markedly. Available evidence from thermal annealing 
observations and from calorimetric and dissolution measurements 
indicated that there were no significant losses of either chlorine or 
sodium during or after irradiation. One effect of the stored energy 
which must be accounted for in a safety analysis is the generation of 
He, which takes place 7 aqueous dissolution of radiation-dam- 
aged salt; about 0.1 cm* of He is generated per calorie of stored 
energy. However, we have not recognized any problems arising 
from this effect which cannot be counteracted by appropriate design 
and operation of the repository. 


16947 (ORNL/SUB—3484/4) Petrofabric changes in heated and 
irradiated salt from Project Salt Vault, Lyons, Kansas. Holdoway, 
K.A. (Union Carbide Corp., Oak Ridge, Tenn. (USA). Office of 
Waste Isolation). 20 Jun 1972. Contract W-7405-ENG-26. 74p. Dep. 
NTIS, PC A04/MF AO1. 

Rock salt was heated and irradiated in situ by implanted 
radioactive wastes during the Project Salt Vault experiment which 
was carried out at Lyons, Kansas, in the abandoned Carey Salt mine 
between 1965 and 1967. It was found that irradiation results in 
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coloration of the salt, producing colors ranging from blue-black 
nearest the radiation source, to pale blue and purple farther from the 
source. Bleached areas are common in the radiation-colored salt, 
many representing trails produced by the migration of fluid inciu- 
sions towards the heat source. These visible trails are thought to 
have formed during the cooling down of the salt after the removal of 
the heaters and radiation sources. The distribution of primary struc- 
tures in the salt suggests that little migration, if any, occurred during 
the course of the experiment. It is proposed that radiolysis of the 
brine within the inclusions may have led to the production of gases 
which impeded or prevented migration. Evidence of strain was 
observed in slip planes at 4 in. (10 cm) and between 5.5 and 10 in. 
(13.5 to 25.4 cm) from the array hole. Deformed bleached areas in 
the salt between the areas were slip planes are developed suggest 
that slight plastic deformation or flow may have occurred at 6 in. (15 
cm) from the array hole. Differential thermal analysis shows that the 
maximum amount of stored energy also occurs at 6 in. (15 cm) from 
the array hole. This region may therefore represent the zone where 
the combined effect of stress and radiation was greatest. 


16948 Conceptual design of the Waste Isolation Pilot Plant for 
ERDA TRU waste. Scully, L.W. (Sandia Labs., Albuquerque, NM). 
Trans. Am. Nucl. Soc.; 27: 435-436(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


16949 (ORNL/SUB—4091/5) Borehole cement and rock proper- 
ties studies. report for the period up to 1 August 1976. Roy, 
D.M.; Brindley, G.W.; McKinstry, H.A.; Voight, B.; Grutzeck, M.; 
Komarneni, S.; Zimmerman, G. (Pennsylvania State Univ., Universi- 
ty Park (USA). Materials Research Lab.). 10 Aug 1976. Contract W- 
7405-ENG-26. 3lp. Dep. NTIS, PC A03/MF AO1. 

Research on the use of cements in radioactive waste isolation 
is reported. Other research is reported on the effects of thermal 
treatments of clays and shales on their cation exchange capacities 
and relative sorptive properties for cations. Development of instru- 
mentation for measuring thermal properties of cements at atmospher- 
ic pressure was completed. A method was developed for measuring 
heat flow in shales and cement. Data on thermodynamic properties 
of cements and shales are included. Studies of shales, siltstones, and 
evaporites including scanning electron microscopy are in progress. 
(JRD) 


16950 (ORNL/Sub—4112/10) Investigation of the utility of 
Gulf Coast salt domes for the storage or disposal of radioactive wastes. 
Martinez, J.D.; Kupfer, D.H.; Thoms, R.L.; Smith, C.G.; Kolb, C.R. 
(Louisiana State Univ., Baton Rouge (USA). Inst. for Environmental 
Studies). 30 Jun 1975. Contract W-7405-ENG-26. 241p. Dep. NTIS, 
PC All1/MF AOl. 

The results of kinematic stability studies and hydrologic sta- 
bility studies on Gulf Coast salt domes are reported. (LK) 


16951 (ORNL/SUB—4496/1) Geologic feasibility of talc and 
serpentinite bodies from the Appalachian Mountain Region of eastern 
United States with regard to siting of radioactive-waste repositories. 
Final report. Gonzales, S.; Wenner, D.P. (Georgia Univ., Athens 
(USA). Dept. of Geology). Nov 1975. Contract W-7405-ENG-26. 
60p. Dep. NTIS, PC A04/MF AOI. 

The various occurrences of talc and serpentinite documented 
in the professional literature were surveyed, and it was determined 
that the more important deposits are mainly confined to six principal 
localities. Each of these areas is discussed in detail with regard to the 
physical dimensions of the deposits, the geological and structural 
settings, the potential for seismic risk, and ground-water conditions. 
Hydrologic characteristics in talc bodies were also evaluated based 
upon personal visits to the Chatsworth District of Georgia, and 
through conversations with geologists at other localities. A general 
assessment based on all these facets has been made and each 
locality’s deposits evaluated as to their potential feasibility. (LK) 


16952 (ORNL/SUB—3484/1) Geology and hydrology of the 
proposed ons, Kansas, radioactive waste repository site. Final 
report. (Kansas Geological Survey, Lawrence (USA); Kansas Univ. 
Center for Research, Inc., Lawrence (USA)). Mar 1971. Contract 
W-7405-ENG-26. 202p. Dep. NTIS, PC A10/MF AOI. 

The five chapters cover: surface geology and ground-water 
hydrology, status report of 6-month study of subsurface rocks, study 
of salt sequence, heat transfer, and energy storage and radiation 
damage effect in rock salt. 64 figures, 9 tables. (DLC) 


16953 (PNL—2448) Batch Kd measurements of nuclides to esti- 
mate migration potential at the proposed Waste Isolation Pilot Plant 
in New Mexico. Serne, R.J.; Rai, D.; Mason, M.J.; Molecke, M.A. 
(Battelle Pacific Northwest Labs., Richland, Wash. (USA)). 7 Oct 
ig Contract EY-76-C-06-1830. 92p. Dep. NTIS, PC A05/MF 
AOl. 
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Laboratory measurements to determine the sorption distribu- 
tion coefficients, Kd, of radionuclides present in, and potentially 
leached from, radioactive wastes, in contact with representative 
geologic media, have been conducted. The nuclides studied include 
Cs, Sr, Tc, Ru, Sb, Ce, Eu, Pu, Np, Cm, Am, U, and Pa. The 
crushed rock materials used were from the vicinity of the Waste 
Isolation Pilot Plant, a project to isolate radioactive wastes in a 
bedded salt facility, near Carlsbad, New Mexico. Solutions used 
consist of salt brine and groundwater, specific to the WIPP site, plus 
distilled water, for laboratory intercomparisons. The batch Kd data 
reported, plus data from sorption and migration measurements being 
conducted or planned elsewhere, will be used to evaluate the poten- 
tial for radionuclide migration from the bedded salt WIPP facility. 
The data can be used for transport modeling and for safety assess- 
ment determinations. 


16954 (RHO-LD—77-3D) Process technology and process devel- 
opment. Quarterly report, July 1977—September 1977. (Atomics In- 
ternational Div., Richland, Wash. (USA). Rockwell Hanford Oper- 
ations). Nov 1977. Contract EY-77-C-06-1030. 157p. Dep. NTIS, PC 
A08/MF AOl1. 

This quarterly report is the sixth in a series intended to 
provide information on research and engineering activities being 
performed to improve the processing of irradiated reactor fuels, the 
production of plutonium, and the management of resultant chemical 
wastes. The work reported here was performed during the period 
July through September 1977. 


16955 (SAND—77-1270) Seabed Disposal Program. Annual 
report, January—December 1976. Part II. Talbert, D.M. (ed.). 
(Sandia Labs., Albuquerque, N.Mex. (USA)). Aug 1977. Contract 
EY-76-C-04-0789. 505p. Dep. NTIS, PC A22/MF AO1. 

During the first two years of the program, studies were made 
of the water column extending from the seabed to the surface in mid- 
gyre regions. It was concluded that this water column is unsuitable 
for consideration as the disposal medium. Studies were shifted to 
characterization of the mid-plate, mid-gyre sediments, natural pro- 
cesses in the sediments, and how these natural processes are altered 
or impacted by the presence of high-level radioactive wastes. These 
activities continued in the third year of the Program and include (1) 
development of a number of analytical models as part of the overall 
systems analysis effort; (2) an extensive program to evaluate the 
sorption properties of the sediments with respect to single species 
ions and the competition provided by other waste constituents; (3) 
an assessment of thermal problems associated with the radiogenic 
heat produced by the waste and its impact upon the physical and 
chemical properties of the sediments; (4) continued studies to charac- 
terize the sediments; (5) development of capabilities to investigate 
waste canister emplacement techniques; (6) corrosion studies to 
evaluate potential canister materials; (7) biological investigations in 
support of assessment studies addressing accident scenarios and 
environmental impact; and (8) development of an international pro- 
gram of scientific investigations and information exchange. At the 
end of the third year, available data indicate that studies should be 
continued on the concept of disposal in the seabed. 


16956 (Y/OWI/SUB—77/14268) National waste terminal stor- 
age program. (Pennsylvania State Univ., University Park (USA). 
Materials Research Lab.). 20 Aug 1977. Contract W-7405-ENG-26. 
84p. (CONF-770749—). Dep. NTIS, PC A05/MF AOl1. 

From Conference on waste-rock interactions; University 
Park, PA, USA (6 Jul 1977). 

Papers are presented on research programs concerned with 
underground storage of radioactive wastes. A separate abstract was 
prepared for each of twenty-three papers. (JRD) 


16957 (Y/OWI/SUB—77/14268, pp 5-17) Overview of OWI 
waste/rock interaction studies. Jenks, G.H. 20 Aug 1977. 

From Conference on waste-rock interactions; University 
Park, PA, USA (6 Jul 1977). 

In National waste terminal storage program. 

A review is presented of office of waste isolation (OWI) 
programs which fall within the waste/rock categories. Discussions 
are included on salt repository design, thermal powers and radiation 
intensities, maximum temperatures and gamma doses, salt tempera- 
tures around high level waste cannisters, projects concerned with 
radiation and thermal effects, projects concerned with long term 
interactions, and waste isolation safety assessment tasks. (JRD) 


16958 (Y/OWI/SUB—77/14268, pp 21-22) Waste isolation 
safety assessment program. Collection and generation of transport 
data. Apps, J.A. (Univ. of California, Berkeley). 20 Aug 1977. 

From Conference on waste-rock interactions; University 
Park, PA, USA (6 Jul 1977). 

In National waste terminal storage program. 

A project devoted to evaluation of mechanisms and rates of 
radioactive waste transport in igneous, metamorphic and sedimenta- 
ry rocks is described. The research effort includes/ (1) calculation of 
the range of concentration expected for different radionuclides in 
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given geologic environments by computer simulation of the ground- 
water chemistry; (2) development of a comprehensive theory relat- 
ing exchange constants (K/sub D/s) to significant variables; (3) 
fabrication of test equipment to measure waste radionuclide trans- 
port rates in rock samples; (4) identification of transport rate control- 
ling mechanisms; (5) experiments to determine K/sub D/ values for 
important radioactive waste elements for a variety of rock types and 
environmental conditions. (JRD) 


16959 (Y/OWI/SUB—77/14268, pp 29-31) Overview of waste 
isoltaion safety assessment program and description of source term 
characterization task at PNL. Bradley, D. (Battelle-Pacific North- 
west Labs., Richland, WA). 20 Aug 1977. 

From Conference on waste-rock interactions; University 
Park, PA, USA (6 Jul 1977). 

In National waste terminal storage program. 

A project is being conducted to develop and illustrate the 
methods and obtain the data necessary to assess the safety of long- 
term disposal of high-level radioactive waste in geologic formations. 
The methods and data will initially focus on generic geologic 
isolation systems but will ultimately be applied to the long-term 
safety assessment of specific candidate sites that are selected in the 
NWTS Program. The activities of waste isolation safety assessment 
(WISAP) are divided into six tasks: (1) Safety Assessment Concepts 
and Methods, (2) Disruptive Event Analysis, (3) Source Character- 
ization, (4) Transport Modeling, (5) Transport Data and (6) Societal 
Acceptance. (JRD) 


16960 (Y/OWI/SUB—77/14268, pp 41-42) Feasibility of stor- 
ing radioactive wastes in Columbia River basalts. Grutzeck, M.W. 
(Rockwell Hanford Operations, Richland, WA). 20 Aug 1977. 

From Conference on waste-rock interactions; University 
Park, PA, USA (6 Jul 1977). 

In National waste terminal storage program. 

The Columbia River Basalts in south central Washington 
represent one of the largest accumulations of continental basaltic 
rock in the world. The Hanford Reservation is located in the Pasco 
Basin near the center of the Columbia River Plateau flood basalt 
province where the accumulation of the layered basalts is thickest, 
exceeding 3000 meters. The Atlantic Richfield Hanford Company 
has started a study to assess the feasibility of final geologic storage of 
radioactive waste in deep caverns constructed in the Columbia River 
flood basalts. The project includes geologic studies, hydrologic 
testing, heat flow analyses, compatibility studies, and tectonic stud- 
ies. Geochemical studies now underway at Penn State are fundamen- 
tal to understanding of the feasibility of long-term containment of 
radioactive waste and will require substantial additional research and 
development effort with emphasis on selection and characterization 
of the solidified waste form for storage and the compatibility of such 
a form with the basalt host rock. Chemical reactions in a wet as well 
as in a dry environment will be considered, and the effect of 
radiation on each component will be evaluated. All this information 
will then be put together into a framework that will allow a full 
assessment of the viability of basalt as a final storage medium. (JRD) 


16961 (Y/OWI/SUB—77/14268, pp 43-44) Stress, strain, and 
temperature induced permeability changes in potential repository 
rocks. Heard, H.C.; Duba, A. (Univ. of California, Livermore). 1977. 

From Conference on waste-rock interactions; University 
Park, PA, USA (6 Jul 1977). 

In National waste terminal storage program. 

Work is in progress to assess the permeability characteristics 
of coarse-grained igneous rocks as affected by pressure, deviatoric 
stress, and temperature. In order to predict the long-term behavior 
of these rocks, both virgin and fractured, permeability and all 
principal strains resulting from an imposed deviatoric stress under 
various simulated lithostatic pressures are being measured. In addi- 
tion, compressional as well as shear velocities and electrical conduc- 
tivity are being evaluated along these principal directions. These 
simultaneous measurements are being made initially at 25°C on a 15 
cm diameter by 30 cm long sample in a pressure apparatus controlled 
by a mini-computer. Correlation of these data with similar field 
observations should then allow simplified exploration for a suitable 
repository site as well as the prediction of the response of a mined 
cavity with both distance and time at this site. After emplacement of 
the waste canisters, the mechanical stability and hydrologic integrity 
of this mined repository will be directly influenced by the fracturing 
of the surrounding rock which results from local temperature differ- 
ences and the thermal expansion of that rock. Temperatures (and, 
hence, these differences) in the vicinity of the repository are expect- 
ed to be affected by the presence of pore fluids (single- or two- 
phase) in the rock, the heat capacity and the thermal conductivity of 
this system. In turn, these are all dependent upon lithostatic pressure, 
pore pressure, and stress. Thermal expansion (and fracturing) will 
also be affected by the lithostatic (and effective) pressure, the 
deviatoric stress field, and the initial anisotropy of the rock. 
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16962 (Y/OWI/SUB—77/14268, pp 45-46) Review of the near 
surface heater experiment at Oak Ridge, TN. Krumhansl, J.L. (Sandia 
Labs., Albuquerque, NM). 1977. 

From Conference on waste-rock interactions; University 
Park, PA, USA (6 Jul 1977). 

In National waste terminal storage program. 

An experiment has been undertaken to assess the large scale 
effects that heat from a waste canister would have were the canister 
emplaced in shale. The experimental design includes a 10 foot long 
heater which will be buried at a depth of 55 feet and will run at 
600°C for between six months and a year. The heater is surrounded 
by an array of thermocouples and stress gages. In addition, coupons 
of potential canister metals are affixed to the base of the heater. 
Before and after the experiment the permeability of the formation 
will be measured using a “Kr tracer. Laboratory tests supporting 
the field test are briefly reviewed. 


16963 (Y/OWI/SUB—77/14268, pp 51-52) Waste-rock interac- 
tions in the immediate repository. McCarthy, G.J. (Pennsylvania 
State Univ., University Park). 1977. 

From Conference on waste-rock interactions; University 
Park, PA, USA (6 Jul 1977). 

In National waste terminal storage program. 

The high level wastes (HLW'’s) to be placed underground in 
rock formations will contain significant amounts of radioactive 
decay heat for the first hundred-or-so years of isolation. Several 
physical-chemical changes analogous to natural geochemical pro- 
cesses can occur during this "thermal period.” The waste canister 
can act as a heat source and cause changes in the mineralogy and 
properties of the surrounding rocks. Geochemically, this is ‘contact 
metamorphism.” In the event that the canister is corroded and 
breached, chemical reactions can occur between the HLW, the 
surrounding rock and possibly the remains of the canister. In a dry 
repository which has not been backfilled (and thus pressurized) these 
interactions could be slow at best and with rates decreasing rapidly 
as the HLW cools. However, significant interactions can occur in 
years, months or even days under hydrothermal conditions. These 
conditions could be created by the combination of HLW heat, 
overburden pressure and water mobilized from the rocks or derived 
from groundwater intrusion. At the end of the thermal period these 
interaction products would constitute the actual HLW form (or 
“source term’’) subject to the low temperature leaching and migra- 
tion processes under investigation in other laboratories. It is quite 
possible that these interaction product waste forms will have superi- 
or properties compared to the original HLW. Experimental pro- 
grams initiated at Penn State during the last year aim at determining 
the nature of any chemical or mineralogical changes in, or interac- 
tions between, HLW solids and host rocks under various repository 
ambients. The accompanying figures describe the simulated HLW 
forms and the experimental approach and techniques. Studies with 
basalts as the repository rock are supported by Rockwell Hanford 
Operations and with shales by the Office of Waste Isolation. 


16964 (Y/OWI/SUB—77/14268, pp 53-54) Thermal effects in 
shales: measurements and modeling. McKinstry, H.A. (Pennsylvanie 
State Univ., University Park). 1977. 

From Conference on waste-rock interactions; University 
Park, PA, USA (6 Jul 1977). 

In National waste terminal storage program. 

Research is reported concerning thermal and physical mea- 
surements and theoretical modeling relevant to the storage of radio- 
active wastes in a shale. Reference thermal conductivity measure- 
ments are made at atmospheric pressure in a commercial apparatus; 
and equipment for permeability measurements has been developed, 
and is being extended with respect to measurement ranges. Thermal 
properties of shales are being determined as a function of tempera- 
ture and pressures. Apparatus was developed to measure shales in 
two different experimental configurations. In the first, a disk 15 mm 
in diameter of the material is measured by a steady state technique 
using a reference material to measure the heat flow within the 
system. The sample is sandwiched between two disks of a reference 
material (single crystal quartz is being used initially as reference 
material). The heat flow is determined twice in order to determine 
that steady state conditions prevail; the temperature drop over the 
two references is measured. When these indicate an equal heat flow, 
the thermal conductivity of the sample can be calculated from the 
temperature difference of the two faces. The second technique is for 
determining effect of temperature in a water saturated shale on a 
larger scale. Cylindrical shale (or siltstone) specimens that are being 
studied (large for a laboratory sample) are to be heated electrically at 
the center, contained in a pressure vessel that will maintain a fixed 
water pressure around it. The temperature is monitored at many 
points within the shale sample. The sample dimensions are 25 cm 
diameter, 20 cm long. A micro computer system has been construct- 
ed to monitor 16 thermocouples to record variation of temperature 
distribution with time. 
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16965 (Y/OWI/SUB—77/14268, pp 55-56) Waste Isolation 
Pilot Plant in situ experimental program for HLW. Molecke, M.A. 
(Sandia Labs., Albuquerque, NM). 1977. 

From Conference on waste-rock interactions; University 
Park, PA, USA (6 Jul 1977). 

In National waste terminal storage program. 

The Waste Isolation Pilot Plant (WIPP) will be a facility to 
demonstrate the environmental and operational safety of storing 
radioactive wastes in a deep geologic bedded salt facility. The WIPP 
will be located in southeastern New Mexico, approximately 30 miles 
east of the city of Carlsbad. The major focus of the pilot plant 
operation involves ERDA defense related low and intermediate- 
level transuranic wastes. The scope of the project also specifically 
includes experimentation utilizing commercially generated high-level 
wastes, or alternatively, spent unreprocessed fuel elements. WIPP 
HLW experiments are being conducted in an inter-related laborato- 
ry, bench-scale, and in situ mode. This presentation focuses on the 
planned in situ experiments which, depending on the availability of 
commercially reprocessed waste plus delays in the construction 
schedule of the WIPP, will begin in approximately 1985. Such 
experiments are necessary to validate preceding laboratory results 
and to provide actual, total conditions of geologic storage which 
cannot be adequately simulated. One set of planned experiments 
involves emplacing bare HLW fragments into direct contact with 
the bedded salt environment. A second set utilizes full-size canisters 
of waste emplaced in the salt in the same manner as planned for a 
future HLW repository. The bare waste experiments will study in an 
accelerated manner waste-salt bed-brine interactions including 
matrix integrity/degradation, brine leaching, system chemistry, and 
potential radionuclide migration through the salt bed. Utilization of 
full-size canisters of HLW in situ permits us to demonstrate oper- 
ational effectiveness and safety. Experiments will evaluate corrosion 
and compatibility interactions between the waste matrix, canister and 
overpack materials, getter materials, stored energy, waste buoyancy, 
etc. Using full size canisters also allows us to demonstrate engineered 
retrievability of wastes, if necessary, at the end of experimentation. 


16966 (Y/OWI/SUB—77/14268, pp 63-64) Pirm wastes: perma- 
nent isolation in rock-forming minerals. Smyth, J.R.; Vidale, R.J.; 
Charles, R.W. (Los Alamos Scientific Lab., NM). 1977. 

From Conference on waste-rock interactions; University 
Park, PA, USA (6 Jul 1977). 

In National waste terminal storage program. 

The most practical system for permanent isolation of radioac- 
tive wastes in granitic and pelitic environments may be one which 
specifically tailors the waste form to the environment. This is true 
because if recrystallization of the waste form takes place within the 
half-lives of the hazardous radionuclides, it is likely to be the rate- 
controlling step for release of these nuclides to the ground-water 
system. The object of the proposed waste-form research at Los 
Alamos Scintific Laboratory (LASL) is to define a phase assemblage 
which will minimize chemical reaction with natural fluids in a 
granitic or pelitic environment. All natural granites contain trace 
amounts of all fission product elements (except Tc) and many 
contain minor amounts of these elements as major components of 
certain accessory phases. Observation of the geochemistry of fission- 
product elements has led to the identification of the natural minerals 
as target phases for research. A proposal is made to experimentally 
determine the amounts of fission product elements which can stably 
be incorporated into the phases listed below and to determine the 
leachability of the assemblage this produced using fluids typical of 
the proposed environments at the Nevada Test Site. This approach 
to waste isolation satisfies the following requirements: (1) It mini- 
mizes chemical reaction with the environment (i.e., recrystallization) 
which is likely to be the rate-controlling step for release of radionu- 
clides to groundwater; (2) Waste loading (hence temperature) can be 
easily varied by dilution with material mined from the disposal site; 
(3) No physical container is required; (4) No maintenance is required 
(permanent); (5) The environment acts as a containment buffer. It is 
proposed that such wastes be termed PIRM wastes, for Permanent 
Isolation in Rock-forming Minerals. 


16967 (Y/OWI/SUB—77/14268, pp 65-68) USGS studies of 
physical—chemical relationships in salt repositories. Stewart, D.B. 
(Geological Survey, Reston, VA). 1977. 

From Conference on waste-rock interactions; University 
Park, PA, USA (6 Jul 1977). 

In National waste terminal storage program. 

The amount and physical properties of brine that can occur in 
salt repositories at elevated temperatures and pressures adjacent to 
waste-bearing cannisters will have considerable impact on the me- 
chanical strength and stability of the repository. Brine will form 
readily from H2O absorbed on surfaces, diffusion along grain bound- 
aries, movement of fluid inclusions, dehydration of hydrous minerals 
such as gypsum, polyhalite or clays, or even from leakage through 
failed shaft openings. A T-P diagram for NaCl—H2O shows the 
limits for coexisting solid-liquid-gas assemblages in salt repositories. 
Isobaric T-X diagrams are included to show compositional details at 
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pressures below the critical point and above it. Properties of the fluid 
phases such as volume, density, heat capacity, enthalpy, viscosity, 
surface tension, osmotic coefficients, etc. can be well described 
(>0.01% to <2%) from available data. All of the physical proper- 
ties of the bulk brines will be measured, or deduced from a corre- 
sponding state argument and properties of the system NaCl—H.O. 
Because aggregates of solids are mechanically weakened by intersti- 
tial liquid, determination of mechanical properties of brine-bearing 
aggregates is needed. A maximum of one third by weight of brine 
(not H2O), and probably much less, will destroy rock strength. 


16968 (Y/OWI/SUB—77/14268, pp 69-71) Radiation damage 
studies on natural and synthetic rock salt utilizing measurements made 
during electron irradiation. Swyler, K.J.; Levy, P.W. (Brookhaven 
National Lab., Upton, NY). 1977. 

From Conference on waste-rock interactions; University 
Park, PA, USA (6 Jul 1977). 

In National waste terminal storage program. 

The numerous radiation damage effects which will occur in 
the rock salt surrounding radioactive waste disposal canisters are 
being investigated with unique apparatus for making optical and 
other measurements during | to 3 MeV electron irradiation. This 
equipment, consists of a computer controlled double beam spectro- 
photometer which simultaneously records 256 point absorption and 
radioluminescence spectra, in either the 200 to 400 or 400 to 800 nm 
region, every 40 seconds. Most often the measurements commence 
as the irradiation is started and continue after it is terminated. This 
procedure provides information on the kinetics and other details of 
the damage formation process and, when the irradiation is terminat- 
ed, on both the transient and stable damage components. The expo- 
sure rates may be varied between 10? or 10° to more than 10° rad per 
hour and the sample temperature maintained between 25 and 800 or 
900°C. Although this project was started recently, measurements 
have been made on synthetic NaCl and on natural rock salt from two 
disposal sites and two mines. Both unstrained and purposely strained 
samples have been used. Most recently, measurements at tempera- 
tures between 25 and 200°C have been started. The few measure- 
ments completed to date indicate that the damage formation kinetics 
in natural rock salt are quite different from those observed in 
synthetic NaCl. 


16969 (Y/OWI/SUB—77/14268, pp 73) Rock stresses associat- 
ed with burial of nuclear waste. Voight, B. (Pennsylvania State Univ., 
University Park). 1977. 

From Conference on waste-rock interactions; University 
Park, PA, USA (6 Jul 1977). 

In National waste terminal storage program. 

Rock stress changes related to long-term deep storage of 
nuclear waste involve thermoelastic and pore fluid pressure changes 
associated with excavation and heating. Computer models are being 
examined to assess the question of thermally-induced fracturing in 
storage rock surrounding radioactive waste containers. Stresses are 
evaluated in three dimensions, employing elastic-plastic finite ele- 
ment codes. Potential failure conditions are expressed in terms of 
“effective stresses," and force and thermal fields are incremented to 
produce an appropriate load path. In general, heating in vicinity of 
waste containers produces a zone of high compression bonded by a 
zone of circumferential and axial tension. (At this conference an 
analogous case of thermal stresses was documented and illustrated 
for larger-scale temperature domains associated with geothermal 
areas in Iceland.) Fractures are possible in radial directions as well as 
perpendicular to the axis of the cylindrical heat source. In addition, 
the mechanical effect of a vapor pulse will be explored by a two- 
phase numerical fluid transport model used in conjunction with 
mechanical finite element models. This portion of the work, being 
conducted jointly with C. R. Faust and J. W. Mercer of the US 
Geological Survey, should provide a preliminary appreciation of the 
possible effect of phase changes on fracturing of burial sites. Prelimi- 
nary work suggests the possibility of establishing design criteria (e.g., 
design burial depth, depth of canister below storage vault) in order 
to minimize problems of potential rock fracture. 


16970 (Y/OWI/SUB—77/14268, pp 75-76) Geothermometry 
methods for determining the thermal history of shales. Weaver, C.E. 
(Georgia Inst. of Tech., Atlanta). 1977. 

From Conference on waste-rock interactions; University 
Park, PA, USA (6 Jul 1977). 

In National waste terminal storage program. 

When clays and muds are deposited, the clay mineral suite is 
usually not an equilibrium assemblage. With time and increased 
depth of burial and temperature, the clay mineral suite undergoes 
continuous chemical and mineral changes as it adjusts to increasingly 
higher temperatures. Significant changes are observed at tempera- 
tures as low as 50°C and continue to 400°C (beginning of metamor- 
phism) and above. Once these clay-rich rocks are exposed to elevat- 
ed temperatures and then later uplifted to areas of lower tempera- 
ture, no significant changes occur unless the rock is exposed to 
weathering or to temperatures higher than that to which they have 
been exposed previously. An initial objective is to develop the ability 
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to determine the mineral, chemical, and textural changes which are 
produced in shales by increased temperature. This will allow predic- 
tion of the diagenetic changes that occur in shales when they are 
exposed to the heat generated by radioactive waste. A second 
objective is to develop the ability to determine the maximum tem- 
perature to which a shale has been exposed. Once a shale has been 
exposed to temperatures of 200 to 400°C for thousands of years, an 
equilibrium assemblage is obtained which persists after the shale is 
elevated to near surface conditions and is only altered if the shale is 
exposed to temperatures higher than those of the maximum to which 
the shale was originally exposed. A proposal is made to select for 
initial study a thick Paleozoic shale, probably of Cambro-Ordovician 
or Devonian age, in the Appalachian region. A shale sequence will 
be selected which has rocks ranging from deeply buried geosynclinal 
environments (~300 to 400°C) to shallow shelf environments 
(~ 100°C). 


16971 (Y/OWI/SUB—77/14268, pp 79-80) Waste-rock interac- 
tions and bedrock reactions. White, W.B. (Pennsylvania State Univ., 
University Park). 1977. 

From Conference on waste-rock interactions; University 
Park, PA, USA (6 Jul 1977). 

In National waste terminal storage program. 

The experimental program is designed to discover possible 
reactions between shale repository rocks and radioactive wastes. 
The canister can be regarded in three ways: (a) As a source of heat 
that modifies the mineralogy and therefore the physical properties of 
the surrounding rock (dry heat). (b) As a source of heat that 
activates reactions between minerals in the surrounding rock and 
slowly percolating ground water. (c) As a source of reaction materi- 
als of different composition from the surrounding rock and which 
therefore may react to form completely new “minerals” in a contact 
aureole around the canister. The matrix of interactions contains two 
composition axes. The waste compositions are defined by the various 
prototype waste forms usually investigated: glass, calcine, ‘spent 
fuel’ and the ceramic supercalcine. The temperatures and pressures 
at which these reactions take place must be investigated. Thus each 
node on the “wiring diagram” is itself a matrix of experiments in 
which the T and to some extent P are varied. Experiments at higher 
pressure and temperature allow reactions to take place on a laborato- 
ry time scale and thus identify what could happen. These reactions 
are then followed downward in temperature to determine both phase 
boundaries and kinetic cut-offs below which equilibrium cannot be 
achieved on a laboratory time scale. 


16972 (Y/OWI/SUB—77/14268, pp 81-82) Cooperative work 
program between ERDA/OWJI and the Swedish State Power Board on 
waste storage in mined caverns. Witherspoon, P.A. (Univ. of Califor- 
nia, Berkeley). 1977. 

From Conference on waste-rock interactions; University 
Park, PA, USA (6 Jul 1977). 

In National waste terminal storage program. 

Recent conferences between members of OWI and LBL, and 
members of the Swedish State Power Board have revealed that an 
abandoned iron ore mine in Stripa, Sweden, can be used in a very 
profitable manner for a cooperative work program on the problem 
of radioactive waste storage in mined caverns. The main thrust of 
this cooperative work program will be to determine the feasibility of 
using a mined cavern in hard rock as a permanent repository for 
high level radioactive materials. The ERDA/OWI program is di- 
rected along different lines that complement the Swedish program. 
Seven tasks are involved as follows: Task 1 will investigate over a 
two-year period the temperature effects in the granite rock mass at 
Stripa using a full scale electric heater that simulates the energy 
output of radioactive waste canisters. Task 2 will determine the long 
term effect of waste heat in a fractured rock mass. Task 3 will assess 
the fracture hydrology in the Stripa mine. Task 4 will involve 
geophysical measurements to determine the locations of the fracture 
system in the granite rock mass. Task 5 is a laboratory investigation 
on the measurement of rock properties that are urgently needed in 
the overall problem of evaluating repository sites in the U.S. Task 6 
will involve a method of measuring the gross seepage rate in the low 
permeability granitic rocks at Stripa. Task 7 will determine the 
virgin state of stress in the fractured granite rock mass at Stripa. 
(IRD 


16973 (Y/OWI/SUB—77/16519/1) Simulation of the thermo- 
mechanical response of Project Salt Vault. Final report. Wahi, K.K.; 
Maxwell, D.E.; Hofmann, R. (Science Applications, Inc., Oakland, 
Calif. (USA)). Feb 1977. Contract W-7405-ENG-26. 84p. (SAI-FR— 
702). Dep. NTIS, PC A05/MF AOl1. 

The feasibility of economically and accurately applying La- 
grangian explicit finite-difference (EFD) techniques to the analysis 
of the thermomechanical response of radioactive wastes placed in 
salt repositories is demonstrated. Three numerical simulations of the 


Project Salt Vault (PSV) experiment were carried out, using 
STEALTH 2D, a two-dimensional EFD code. One calculation did 
not include a model for creep, while the other two calculations used 
a general model in which creep was included. As expected, when 
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creep was included, it resulted in significantly more pillar shortening 
and room convergence than when it was not included. The first of 
the creep simulations (as well as the non-creep simulation) was 
designed to demonstrate the applicability of the EFD method.The 
second creep simulation was performed to evaluate the sensitivity of 
certain numerical parameters, such as zone size and boundary near- 
ness. Numerical data are presented that compare the results of the 
three simulations to the results of the Project Salt Vault experiment. 
In the simulations which included creep, the room closure data are 
in excellent agreement with the shape and magnitude of the experi- 
mentally measured floor and roof closures. Temperature histories 
were also compared at several locations and these data were also in 
agreement with the experimental values. 


16974 (Y/OWI/SUB—77/16535/1) National Waste Terminal 
Storage Program planning and control plan. Volume I. Management 
summary. (Union Carbide Corp., Oak Ridge, Tenn. (USA). Office of 
Waste Isolation). May 1977. Contract W-7405-ENG-26. 10p. Dep. 
NTIS, PC A02/MF AO1. 

The NWTS program planning and control plan is described 
briefly. (DLC) 


16975 (Y/OWI/SUB—77/16535/6) National Waste Terminal 
Storage Program: information management plan. Volume II. Plan 
description. (Union Carbide Corp., Oak Ridge, Tenn. (USA). Office 
of Waste Isolation). May 1977. Contract W-7405-ENG-26. 30p. Dep. 
NTIS, PC A03/MF AO1. 

A comprehensive information management plan to provide 
for the systematic processing of large amounts of internally prepared 
and externally acquired documentation that will accrue to the Office 
of Waste Isolation (OWI) during the next decade is outlined. The 
Information Management Plan of the National Waste Terminal 
Storage (NWTS) Program is based on time proven procedures 
developed by government and industry for the requirements deter- 
mination, acquisition, and the administration of documentation. The 
NWTS Information Management Plan is designed to establish the 
basis for the planning, development, implemenation, operation and 
maintenance of the NWTS Information Management System. This 
plan will help assure that documentation meets required quality 
standards and that each organization’s needs are reflected when 
soliciting documentation from subcontractors. An example would be 
the Quality Assurance documentation requirement necessary to 
comply with eventual NRC licensing regulations. The provisions of 
the NWTS Information Management Plan will apply to all docu- 
mentation from OWI contractors, subcontractors, and suppliers, and 
to OWI organizations for documentation prepared periodically for 
external dissemination. (JRD) 


16976 (Y/OWI/SUB—77/22303/P6) Analysis of transient his- 
tory of underground excavations for radioactive waste isolation. Rati- 
gan, J.; Van Sambeek, L. (RE/SPEC, Inc., Rapid City, S.Dak. 
(USA)). Aug 1977. Contract W-7405-ENG-26. 8p. Dep. NTIS, PC 
A02/MF AOl1. 

The constraints and phenomena which must be modeled in 
realizing a rational prediction of temperature history in a radioactive 
waste repository are presented. The effects of conductive and radia- 
tive heat transfer between the waste package and host rock are 
presented. Results of numerical investigations are utilized to present 
specific situations wherein analytical approximations to the waste 
canister geometry may be utilized. The paper also presents the 
results of approximations to the mean underground repository tem- 
peratures. The reliability of both methods of predicting temperatures 
is assessed through the comparison of predicted temperatures with 
measured temperatures from the Project Salt Vault field experiment. 
The design of experiments for model verification is discussed and a 
specific heater experiment which has been proposed is presented. 


16977 (Y/OWI/SUB—77/22324/1) Emplacement hole drill 
evaluation and specification study. Volume I. (Foster-Miller Asso- 
ciates, Inc., Waltham, Mass. (USA)). 30 Sep 1977. Contract W-7405- 
ENG-26. 63p. Dep. NTIS, PC A04/MF AO1. 

Results of a conceptual design program are presented for 
mine floor drilling in preparation for radioactive waste disposal. 
Two classes of drills can be used to drill emplacement holes in salt. 
Both are sufficiently rugged and reliable. Raise borers have a higher 
capital cost and require more modifications, but are more flexible in 
other applications and require less labor. The life cycle cost for the 
raise borers and for the auger rigs are about the same, while the life 
cycle costs of bucket drills are much higher. As long as the hole is 36 
inches in diameter or less and 40 feet deep or less in salt, then the 
auger rig is recommended because of the lower capital cost and 
lower operating cost. This recommended system represents what is 
thought to be the best combination of available drill components 
assembled into a drill rig which will provide at least adequate 
performance. Furthermore, this drill system can be procured from at 
least three manufacturers. If the facility criteria change significantly, 
however, then the drill rig recommendations will have to be reas- 
sessed on the merits of the changes. The drill rig manufacturers can 
be quite flexible in combining components provided the buyer is 
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willing to accept components with which the manufacturer has had 
experience. If this condition can be met, then most drill rig manufac- 
turers will include the associated design cost as part of the drill cost. 
If special components are required, however, then the number of 
manufacturers willing to participate in a procurement may be severe- 
ly reduced. 


16978 (Y/OWI/SUB—77/22328) Geologic investigation of the 
Virgin River Valley salt deposits, Clark County, southeastern Nevada, 
to investigate their suitability for possible storage of radioactive waste 
material as of September 1977. (Netherland, Sewell and Associates, 
Inc., Dallas, Tex. (USA)). 1977. Contract W-7405-ENG-26. vp. Dep. 
NTIS, PC A04/MF AOl1. 

The results from a geologic investigation of the Virgin River 
Valley salt deposits, Clark County, southeastern Nevada, to examine 
their suitability for further study and consideration in connection 
with the ible storage of radioactive waste material are given. 
The results indicate that (1) approximately one-half of the salt body 
underlies the Overton Arm of Lake Mead and that the dry land 
portion of the salt body that has a thickness of 1,000 feet or more 
covers an area of about four and one-half square miles; (2) current 
tectonic activity in the area of the salt deposits is believed to be 
confined to seismic events associated with crustal adjustments fol- 
lowing the filling of Lake Mead; (3) detailed information on the 
hydrology of the salt deposit area is not available at present but it is 
reported that a groundwater study by the U.S. Geological Survey is 
now in progress; (4) there is no evidence of exploitable minerals in 
the salt deposit area other than evaporites such as salt, gypsum, and 
possibly sand and gravel; (5) the salt deposit area is located inside the 
Lake Mead Recreation Area, outlined on the accompanying Loca- 
tion Plat, and several Federal, State, and Local agencies share 
regulatory responsibilities for the activities in the area; (6) other salt 
deposit areas of Arizona and Nevada, such as the Detrital Valley, 
Red Lake Dome, Luke Dome, and Mormon Mesa area, and several 
playa lake areas of central Nevada may merit further study; and (7) 
additional information, as outlined, is needed to more thoroughly 
evaluate the salt deposits of the Virgin River Valley and other areas 
referred to above. 


16979 Preliminary assessment of the seismic hazard of the 
Nevada Test Site region. Rogers, A.M.; Perkins, D.M.; McKeown, 
F.A. (Geological Survey, Denver). Bull. Seismol. Soc. Am.; 67: No. 
6, 1587-1606(Dec 1977). 

A deterministic analysis employing a map of active faults and 
using Schnabel and Seed (1973) attenuation curves suggests mean 
expected peak accelerations range from 0.2 to 0.7 g at various 
locations at the Nevada Test Site for M = 7 maximum magnitude. 
Geological evidence suggests that recurrence intervals for these 
magnitudes average several thousand years. Hazard analyses for 
upper and lower bounds of expected test site seismicity indicate that 
accelerations of the size given by the deterministic analysis have 
return periods of 1,500 to 15,000 years. If the variability in peak 
accelerations for a given distance and magnitude are taken into 
account, the accelerations for return periods of 1,500 to 15,000 years 
would be larger by a factor of 3 than the deterministic accelerations. 
10 figures, 4 tables, 42 references. 


16980 (BNWL-tr—272) Evaluation of the safety of storing radio- 
active wastes in geological formations: a preliminary application of the 
fault tree analysis to salt formations. Bertozzi, G.; D'Alessandro, M.; 
Girardi, F.; Vanossi, M. 24 Oct 1977. Translation of French report. 
(CONF-770565—2). 23p. Dep. NTIS, PC A02/MF AOI. 

From Workshop on risk analysis and geologic modelling; 
Ispra, Italy (23 May 1977). 

Two imaginary formations were selected: salt bed and salt 
dome. Hypotheses on their stratigraphic, hydrologic, and geomor- 
phologic conditions were made. Fault tree analysis was used on the 
various groups of phenomena which could cause the geological 
barrier to fail. The types of failures and their probabilities were 
evaluated on the basis of four time periods (10°, 104, 105, 10® years). 
(DLC) 


16981 Disposal of toxic and radioactive wastes. Sharp, D.H. 
(Society of Chemical Industry, London (UK)). Regelungstechnik; 2: 
No. 6, . 143-148(Jul-Aug 1977). 

A brief statement is made about the disposal of radioactive 
waste. A table shows the projected world nuclear power programme 
until the year 2000, including figures for the amounts of spent fuel 
that would be reprocessed. Another table shows the waste per ton of 
fuel reprocessed and per 1000 MW installed capacity per annum. For 
comparison, figures are given for the amounts of SO and ash from 
fossil fuel generating stations. 


16982 Site evaluation for the Waste Isolation Pilot Plant 

(WIPP), southeastern New Mexico. Powers, D.W.; Hill, L.R. (Sandia 

Labs., Albuquerque, NM). Trans. Am. Nucl. Soc.; 27: 436-437(1977). 
From ANS winter meeting; San Francisco, CA, USA (27 

Nov 1977). 

See CONF-771109—. 
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16983 Environmental studies for the WIPP. Merritt, M.L. 
(Sandia Labs., Albuquerque, NM). Trans. Am. Nucl. Soc.; 27: 437- 
438(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


16984 Thermally induced movement of nuclear waste canisters in 
salt formations. Dawson, P.R.; Tillerson, J.R. (Sandia Labs., Albu- 
querque, NM). Trans. Am. Nucl. Soc.; 27: 438-439(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


16985 Waste Isolation Pilot Plant high-level waste experimental 
program. Molecke, M.A. (Sandia Labs., Albuquerque, NM). Trans. 
Am. Nucl. Soc.; 27: 440(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


16986 Waste Isolation Pilot Plant transuranic wastes experimen- 
tal program. Molecke, M.A. (Sandia Labs., Albuquerque, NM). 
Trans. Am. Nucl. Soc.; 27: 440-441(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


16987 Gas generation by self-radiolysis of tritiated waste materi- 
als. Tadlock, W.E.; Abell, G.C. (Mound Lab., Miamisburg, OH). 
Trans. Am. Nucl. Soc.; 27: 445-446(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


16988 Leaching of irradiated LWR fuel pellets in deionized 
water, sea brine, and typical ter. Katayama, Y.B.; Mendel, 
J.E. (Battelle Northwest Labs., Richland, WA). Trans. Am. Nucl. 
Soc.; 27: 447-448(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


16989 Actinide transmutation in fission reactors. Pigford, T.H.; 
Choi, J. (Univ. of California, Berkeley). Trans. Am. Nucl. Soc.; 27: 
450-45 1(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


16990 System design for retrieval of solidified high-level wastes 
at Hanford. Wallskog, H.A. (Atlantic Richfield Hanford Co., Rich- 
land, WA). Trans. Am. Nucl. Soc.; 27: 1015-1016(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


16991 Radioactive-waste ocean dumping will have negligible en- 
viromental impact. Conclusion of draft assessment of NSB. Az. Jpz.; 
20: No. 11, 12-19(Nov 1976). 

This draft report is the result of extensive studies based on the 
best available information in the field of oceanography, marine 
radiobiology and health physics. On various basic considerations, 
assessment was undertaken, and the following conclusion was 
reached. The quantity of radioactivity to be dumped at one time is 
assumed to be 500 Ci in the case of test dumping, and 10° Ci/year in 
the case of full-scale dumping. The conditions required for the 
dumping sea area are that the bottom water flow and upwelling 
amount are limited, and that the sea bottom is flat. The horizontal 
dispersion coefficient of 10’ cm?/sec and the vertical dispersion 
coefficient of 2 x 10? cm/sec are assumed. It is assumed that the 
radionuclides in the disposed package would leached out as soon as 
it reaches the sea bottom, and would not show any physicochemical 
behavior. Typycal radionuclides are classified into 5 groups in terms 
of their half lives, and their estimated concentrations at 1 km depth 
are tabulated. The maximum level of individual dose and the magni- 
tude of population dose were assessed on the fishermen working in 
the dumping sea area, and the adults, children and infants who were 
expected to receive higher dose on account of the larger intake of 
fish products than average. The dose level given with the dose 
assessment model and various panamentors under the dumping con- 
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ditions is much lower than natural radiation and the permissible level 
recommended by ICRP. 


16992 Disposal of nuclear wastes. Lash, T. pp 24p, Chapter XI 
of In Proceedings of National Energy Forum. Volume I. Jackson, 
J.L. (ed.). Akron, OH; University of Akron (1976). 

From National energy forum; Akron, OH, USA (26 Jul 1976). 

See CONF-760761—P1. 

Aspects of radioactive waste management in the U.S. are 
discussed. Inadequacies in the nation’s waste management programs 
are examined. Properties of radioactive materials are discussed along 
with radiotoxicity and decontamination. Waste disposal activities at 
Hanford and at West Valley, N.Y., are reviewed. (JRD) 


16993 Disposal of nuclear wastes. Cohen, B.L. (Univ. of Pitts- 
burgh, PA). pp 28p, Chapter XII of In Proceedings of National 
Energy Forum. Volume I. Jackson, J.L. (ed.). Akron, OH; Universi- 
ty of Akron (1976). 

From National energy forum; Akron, OH, USA (26 Jul 1976). 

See CONF-760761—P1. 

In a discussion of nuclear waste disposal, a comparison of 
nuclear and non-nuclear wastes from power generation is made. 
Other discussions are concerned with properties of solid radioactive 
wastes, preparation of wastes, and transport of wastes. The toxicity 
of plutonium is examined. (JRD) 


16994 (ORNL-tr—4439) Safety evaluation of the ground disposal 
of radioactive wastes. I. Influence of Ca®* on the distribution coeffi- 
cients of radioactive cations to ion exchangers. Tsutsui, T.; Nishimaki, 
K. Translated by A. Bach from Hoken Butsuri; 10: 79-86(1975). 13p. 
Dep. NTIS, PC A02/MF AO1. 

The adsorption of radioactive cations to clay minerals, which 
governs the movement of radioactive cations through saturated 
zones, was investigated. This study dealt with calcium ion as the 
only ion in gound water which influenced the adsorption of radioac- 
tive cations to clay minerals. The experiments were carried out with 
seven radioactive cations (?7Na, '°7Cs, 5*Mn, Co, ®*Zn, *Sr, and 
133Ba) and three ion exchangers (Amberlite IR-120B, Green Sand 
and KUR Sand) in place of clay minerals. The distribution coeffi- 
cient Kd/sub A/ of a radioactive cation to a saturated ion exchanger 
with calcium ion was investigated experimentally under several 
concentrations of calcium ion (C/sub Ca/). The following empirical 
equation was obtained: Kd/sub A/ = m . (C/sub Ca)/sup -n/, with 
m and n determined mainly by the type of radioactive cations and 
ion exchangers. 


16995 (ORNL-tr—4550) Behavior of gaseous iodine in sand. 
Takahashi, K. (Kyoto Univ., Kumatori, Osaka (Japan). Research 
Reactor Inst.). 1974. Translation by H. Kubota of pp 22-23 from 
KURRI-TR—125. 4p. Dep. NTIS, PC A02/MF AO1. 

The sand filter treatment or disposal in ground of radioactive 
off gases, underground custody of radioactive waste, and the under- 
ground installation of nuclear power plants were the objects of 
consideration in a study of the behavior of radioactive iodine gas in 
sand. Generally speaking, the sands found in the environment vary 
widely in their physical properties and chemical composition. In 
addition, the behavior of underground water also varies making it 
difficult to treat this subject in a general manner. When the interpar- 
ticle voids of sand particles are filled with saturation water such as 
underground water, there is need to consider phenomena such as 
dissolution of gases into water, dissociation or chemical reactions of 
the dissolved gas in water, or flow together with the underground 
water. The subject of sands prepared to contain water in a state of 
unsaturation is examined, and the behavior of gases is discussed on 
the basis of experimental results of comparatively simple nature. It is 
assumed that any iodine is present as Io. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 16909, 16934, 16943, 16944, 
16983, 19725, 19727, 19733, 19762 


16996 (ARH-LD—121) Hydrogeologic impact analysis of new 
water uses in Section 7, T. 10 N., R. 28 EWM., of the Hanford 
Reservation. Arnett, R.C.; Deju, R.A. (Atlantic Richfield Hanford 
Co., Richland, Wash. (USA)). Jan 1976. Contract EY-76-C-06-2130. 
24p. Dep. NTIS, PC A02/MF AOl. 

An evaluation was made of the hydrologic impact upon the 
Hanford ground water regime of removing 1.7 million gallons per 
day, MGD (6.4 million liters per day, MLD) from the unconfined 
aquifer in the north half of Section 7, T. 10 N., R. 28 EWM., and 
recharging to the aquifer within the same area 1.0 MGD (3.8 MLD). 
The hydrogeology of the specific area was characterized by examin- 
ing data obtained from nearby wells. A preliminary well yield 
analysis was performed which verified that one well could supply 
6.4 MLD at the study site. Several reasonable, simplifying assump- 
tions were made which permitted the determination by means of an 


NUCLEAR FUELS 1769 


analytical equation of the water table changes resulting from project- 
ed water uses. The results of the analysis show minimal impact upon 
the water table as a result of either the withdrawal or recharge of 
water. The estimated size of a pond for recharging the used water 
would be about three to six acres. If the proposed groundwater use 
activity is implemented, one step-drawdown and one pump test are 
recommended to verify the withdrawal well water yield. 


16997 (GJT—10) Engineering assessment of inactive uranium 
mill tailings new and old Rifle site, Rifle, Colorado. Phase II, Title I. 
(Ford, Bacon and Davis Utah, Inc., Salt Lake City (USA)). Oct 
1977. Contract EY-76-C-13-1658. 234p. Dep. NTIS, PC All/MF 
AOl. 

Ford, Bacon and Davis Utah Inc. has performed an engineer- 
ing assessment of the problems resulting from the existence of 
radioactive uranium mill tailings at Rifle, Colorado. The Phase II— 
Title I services include the preparation of topographic maps, the 
performance of core drillings and radiometric measurements suffi- 
cient to determine areas and volumes of tailings and other radium- 
contaminated materials, the evaluation of resulting radiation expo- 
sures of individuals and nearby populations, the investigation of site 
hydrology and meteorology and the evaluation and costing of alter- 
native corrective actions. Radon gas release from the 3.1 million tons 
of tailings at the two Rifle sites, constitutes the most significant 
environmental impact. Windblown tailings, external gamma radi- 
ation and localized contamination of surface waters are other envi- 
ronmental effects. The 15 alternative remedial action options pre- 
sented range from millsite decontamination and off-site remedial 
action (Options I and IV), to adding various depths of stabilization 
cover material (Options II, V, VI and VID), to removal of the tailings 
to long-term storage sites and decontamination of the present sites 
(Options III and VIII through XV). Cost estimates for the first 14 
options range from $224,000 to $20,300,000. Option XV, estimated at 
$32,200,000, includes the cost for moving both Rifle tailings piles and 
the Grand Junction tailings pile to DeBeque for long-term storage 
and site decontamination after removal of the piles. Reprocessing of 
the tailings for uranium appears to be economically attractive at 
present. 


16998 (GJT—10S) Engineering assessment of inactive uranium 
mill tailings, Rifle Site, Rifle, Colorado. Summary of the Phase II, 
Title I. (Ford, Bacon and Davis Utah, Inc., Salt Lake City (USA)). 
Oct 1977. Contract EY-76-C-13-1658. 64p. Dep. NTIS, PC A04/MF 
AOl. 

Ford, Bacon and Davis Utah Inc. has performed an engineer- 
ing assessment of the problems resulting from the existence of 
radioactive uranium mill tailings at Rifle, Colorado. The Phase II - 
Title I services include the preparation of topographic maps, the 
performance of core drillings and radiometric measurements suffi- 
cient to determine areas and volumes of tailings and other radium- 
contaminated materials, the evaluation of resulting radiation expo- 
sures of individuals and nearby populations, the investigation of site 
hydrology and meteorology and the evaluation and costing of alter- 
native corrective actions. Radon gas release from the 3.1 million tons 
of tailings at the two Rifle sites, constitutes the most significant 
environmental impact. Windblown tailings, external gamma radi- 
ation and localized contamination of surface waters are other envi- 
ronmental effects. The 15 alternative remedial action options pre- 
sented range from millsite decomtamination and off-site remedial 
action (Options I and IV), to adding various depths of stabilization 
cover material (Options II, V, VI, and VII), to removal of the 
tailings to long-term storage sites and decontamination of the present 
sites (Options III and VIII through XV). Cost estimates for the first 
14 options range from $224,000 to $20,300,000. Option XV, estimat- 
ed at $32,200,000, includes the cost for moving both Rifle tailings 
piles and the Grand Junction tailings pile to Dolce for long-term 


storage and site decontamination after removal of the piles. Repro- 
cessing of the tailings for uranium appears to be economically 
attractive at present. 


16999 (GJT—11) Engineering assessment of inactive uranium 
mill tailings, Maybell site, Maybell, Colorado. Phase II, Title I. 
(Ford, Bacon and Davis Utah, Inc., Salt Lake City (USA)). Oct 
1977. Contract EY-76-C-3-1658. 255p. Dep. NTIS, PC Al2/MF 
AOl. 

Ford, Bacon and Davis Utah Inc. has performed an engineer- 
ing assessment of the problems resulting from the existence of 
radioactive uranium mill tailings at Maybell, Colorado. The Phase 
II—Title I services include the preparation of topographic maps, the 
performance of core drillings sufficient to determine areas and 
volumes of tailings and radiometric measurements to determine 
radium-contaminated materials, the evaluation of resulting radiation 
exposures of individuals and nearby populations, the investigation of 
site hydrology and meteorology and the evaluation and costing of 
alternative corrective actions. Radon gas release from the 2.6 million 
tons of tailings at the Maybell site constitutes the most significant 
environmental impact, although windblown tailings and external 
gamma radiation are also factors. The three alternative actions 
presented range from fencing and maintenance (Option I), to placing 
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the tailings in an open-pit mine and adding 2 ft of stabilization cover 
material (Option III). Cost estimates for the three options range from 
$250,000 to $4,520,000. Reprocessing the tailings for uranium does 
not appear to be economically attractive at present. 


17000 (GJT—11S) Engineering assessment of inactive uranium 
mill tailings, Maybell Site, Maybell, Colorado. Summary of the Phase 
Il, Title I. (Ford, Bacon and Davis Utah, Inc., Salt Lake City 
(USA)). Oct 1977. Contract EY-76-C-13-1658. 52p. Dep. NTIS, PC 
A04/MF AOl1. 

Ford, Bacon and Davis Utah Inc. has performed an engineer- 
ing assessment of the problems resulting from the existence of 
radioactive uranium mill tailings at Maybell, Colorado. The Phase 
II-Title I services include the preparation of topographic maps, the 
performance of core drillings sufficient to determine areas and 
volumes of tailings and radiometric measurements to determine 
radium-contaminated materials, the evaluation of resulting radiation 
exposures of individuals and nearby populations, the investigation of 
site hydrology and meteorology and the evaluation and costing of 
alternative corrective actions. Radon gas release from the 2.6 million 
tons of tailings at the Maybell site constitutes the most significant 
environmental impact, although windblown tailings and external 
gamma radiation are also factors. The three alternative actions 
presented range from fencing and maintenance (Option I), to placing 
the tailings in an ——_ mine and adding 2 ft of stabilization cover 
material (Option III) t estimates for the three — range from 
$250,000 to $4,520,000. Reprocessing the tailings for uranium does 
not appear to be economically attractive at present. 


17001 (GJT—12) Engineering assessment of inactive uranium 
mill tailings, Gunnison Site, Gunnison, Colorado. Phase II, Title I. 
(Ford, Bacon and Davis Utah, Inc., Salt Lake City (USA)). Nov 
1977. Contract EY-76-C-13-1658. 237p. Dep. NTIS, PC All/MF 
AOl. 

Ford, Bacon and Davis Utah Inc. has performed an engineer- 
ing assessment of the problems resulting from the existence of 
radioactive uranium mill tailings at Gunnison, Colorado. The Phase 
Il - Title I services include the preparation of topographic measure- 
ments sufficient to determine areas and volumes of tailings and other 
radium-contaminated materials, the evaluation of resulting radiation 
exposures of individuals and nearby populations, the investigation of 
site hydrology and meteorology, and the evaluation and costing of 
alternative corrective actions. Radon gas release from the 0.5 million 
tons of tailings at the Gunnison site constitutes the most significant 
environmental impact, although windblown tailings and external 
gamma radiation are also factors. The nine alternative actions pre- 
sented range from millsite decontamination (Option I), to adding 
various depths of stabilization cover material (Options II and III), to 
removal of the tailings to long-term storage sites and decontamina- 
tion of the present site (Options IV through IX). Cost estimates for 
the nine options range from $480,000 to $5,890,000. Reprocessing the 
tailings for uranium does not appear to be economically attractive at 
present. 


17002 (BNWL-tr—273) Mathematical modelling of radionuclide 

ina clayey formation (application to the case 
of the boom clay at Mol). Put, M.; Heremans, R. Oct 1977. Transla- 
tion of oY report. (CONF-770565—3). 18p. Dep. NTIS, PC 
A02/MF AOl. 

From Workshop on risk analysis and geologic modelling; 
Ispra, Italy (23 May 1977). 

In the vicinity of CEN/SCK at Mol, the Tertiary clayey 
formation lies between aquiferous sands at depths of 160 to 270 m. 
Some experimental measurements are given. A mathematical model 
was developed and applied to 7°*Pu. It is concluded that, for the 
Mol site, the Pu would move at the most 7.22 m in 100,000 years or 
18 m in 250,000 years. (DLC) 


17003 (RFP-Trans—231) Advanced water treatment for fluoride- 
containing waste water. Otsubo, K.; Yamazaki, S.; Sakuraba, Y. 
Translated from Hitachi Hyoron; 58: No. 3, 219-224(1976). 13p. Dep. 
NTIS, PC A02/MF AO1. 

A fluoride concentration of 8-20 ppM< still remains in the 
waste water treated using calcium salts, owing to fluoride complexes 
such as silicon fluoride and boron fluoride. Experimental data are 
given for (1) a cohesion precipitation method, (2) an adsorption 
method, (3) an ion-exchange resin method and (4) a reverse perme- 
ation method. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 16847, 16861, 16881, 16882, 
16883, 19410, 19411, 19412, 19413, 19414, 19415, 19416, 19417, 
19723, 19730, 19734, 19995, 19998, 20005, 20006 


17004 (BNWL—2269) Supplement to safety analysis report for 
the 325 Radiochemistry Buiiding. Bryan, G.H.; Wittenbrock, N.G. 


ERA VOL. 3, NO. 8 


(Battelle Pacific Northwest Labs., Richland, Wash. (USA)). 24 Jun 
1977. Contract EY-76-C-06-1830. 80p. Dep. NTIS, PC A05/MF 
AOl. 

The Waste Preparation Task (Task 6) of the Commercial 
Nuclear Waste Vitrification Project (CNWVP) includes the design, 
installation and operation of small scale (1 MTU LWR fuel/month) 
equipment to prepare high-level liquid waste (HLLW) from com- 
mercial LWR spent fuel. The HLLW will be used in Task 5, the 
radioactive demonstration of waste vitrification. The operational 
aspects of this task include the procurement of irradiated LWR fuel; 
the processing operations to prepare HLLW; and other necessary 
operations associated with the disposition of the uranium waste and 
other fuel residues, including the plutonium associated with the fuel. 
The processing operations in the 325-A Building will require han- 
dling in excess of 45 percent of a Minimum Critical Mass (MCM), 
use of an organic solvent to extract uranium and plutonium away 
from the fission products, and ion exchange resin for plutonium 
purification. An analysis of the environmental consequences and 
probability of conceivable accidental conditions that may result from 
this operation indicates no undue consequences to the environment. 
The calculated maximum environmental consequences of postulated 
accidents would be low radiotoxic doses of 0.3 rem whole body 50- 
yr dose commitment to a maximum individual and 20 man-rem 
whole body 50-yr dose commitment to the surrounding population. 
The individual radiological exposures are much below the permissi- 
ble exposure guidance levels in 1OCFR100 of 25 rem whole body 
and 300 rem thyroid doses for nuclear reactor accidents of very low 
probability of occurrence. The calculated relative dose risk to indi- 
viduals from accidental conditions (1.6 x 10~* rem/yr) is very low 
compared to regulatory guidance for routine releases from nuclear 
reactors (5.0 x 10~* rem/yr). Therefore, the design and operational 
plans for the CNWVP are judged not to represent an undue environ- 
mental risk from accidental conditions. 


17005 (K/TL—633) Resistance of experimental and commercial 
HEPA filter papers to humid air-nitrogen dioxide environments. Petit, 
G.S.; Wiggins, F.N.; Weber, C.W. (Oak Ridge National Lab., Tenn. 
(USA)). 1 Mar 1977. Contract W-7405-ENG-26. 10p: Dep. NTIS, 
PC A02/MF AOl1. 

Results of testing the resistance of seven different HEPA 
filter papers to exposure of 1,600 ppM NO: in a moist air flow at 32 
liters/min are presented. Short tests of 20 h were also conducted 
using moist air only, to identify the chemical damage from NO, 
alone. The two most resistant papers, type A and type B, were given 
exposures up to 530 h, and both papers retained better than 55% of 
their initial tensile strength with no significant change in the air 
resistance across the filter, measured as pressure drop (AP). 


REGULATIONS 
REFER ALSO TO CITATION(S) 16945, 18368 


ACCOUNTABILITY AND SAFEGUARDS 


REFER ALSO TO CITATION(S) 16850, 18249, 18360, 18363, 
18364, 19339, 20821 


17006 (LA—6881(Vol.1)) Coordinated safeguards for materials 
management in a fuel reprocessing plant. Volume I. Hakkila, E.A.; 
Cobb, D.D.; Dayem, H.A.; Dietz, R.J.; Kern, E.A.; Schelonka, E.P.; 
Shipley, J.P.; Smith, D.B.; Augustson, R.H.; Barnes, J.W. (Los 
Alamos Scientific Lab., N.Mex. (USA)). Sep 1977. Contract W-7405- 
ENG-36. 209p. Dep. NTIS, PC A10/MF AO1. 

A materials management system is described for safeguarding 
special nuclear materials in a fuel-reprocessing plant. Recently devel- 
oped nondestructive-analysis techniques and process-monitoring de- 
vices are combined with conventional chemical analyses and pro- 
cess-control instrumentation for improved materials accounting data. 
Unit-process accounting based on dynamic material balances permits 
localization of diversion in time and space, and the application of 
advanced statistical methods supported by decision-analysis theory 
ensures Optimum use of accounting information for detecting diver- 
sion. This coordinated safeguards system provides maximum effec- 
tiveness consistent with modest cost and minimum process interfer- 
ence: Modeling and simulation techniques are used to evaluate the 
sensitivity of the system to single and multiple thefts and to compare 
various safeguards options. The study identifies design criteria that 
would improve the safeguardability of future plants. 


17007 (LA—6881(Vol.2)) Coordinated safeguards for materials 
management in a fuel reprocessing plant. Volume II. Appendix. Hak- 
kila, E.A.; Barnes, J.W.; Canada, T.R.; Cobb, D.D.; Hsue, S.T. 
Langner, D.G.; Parker, J.L.; Shipley, J.P.; Smith, D.B. (Los Alamos 
Scientific Lab., N.Mex. (USA)). Sep 1977. Contract W-7405-ENG- 
36. 195p. Dep. NTIS, PC A09/MF AOI. 
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Supplementary material to that in Volume I is presented 
providing the technical basis for the description of a coordinated 
safeguards system for a nuclear fuel reprocessing plant. 


17008 (LA-UR—77-2167) Determination of submilligram 
amounts of uranium with the LASL automated spectrophotometer. 
Jackson, D.D.; Hollen, R.M.; Marsh, S.F.; Ortiz, M.R.; Rein, J.E. 
(Los Alamos Scientific Lab., N.Mex. (USA)). 1977. Contract W- 
7405-ENG-36. 10p. (CONF-771031—9). Dep. NTIS, PC A02/MF 
AOl. 

From 21. conference on analytical chemistry in energy tech- 
nology; Gatlinburg, TN, USA (4 Oct 1977). 

The LASL automated spectrophotometer for the determina- 
tion of both uranium and plutonium is described. Data are given 
showing its extension to the determination of submilligram amounts 
of uranium. A microgram-sensitive method for uranium has been 
developed and its adaptation to the instrument is underway. 


17009 (MLM—2468(OP)) Statistical problems arising from sim- 
ulation of a high-throughput nuclear facility. Seabaugh, P.W.; Rogers, 
D.R.; Woltermann, H.A.; Fushimi, F.C.; Ciramella, A.F. (Mound 
Lab., Miamisburg, Ohio (USA)). 1977. Contract EY-76-C-04-0053. 
11p. (CONF-771069—1). Dep. NTIS, PC A02/MF AOl1. 

From Interchange 777; St. Louis, MO, USA (4 Oct 1977). 

Shortages in traditional energy sources, such as oil and natu- 
ral gas, have placed greater emphasis on alternative fuel sources. 
With an already developed technological base and cost history, 
nuclear power is an attractive option. However, the public's attitude 
toward recent terrorism has generated strong demands for improved 
safeguards measures to deter, detect, and protect against diversion of 
special nuclear material (SNM). To encourage improved safeguards 
accountability, the Nuclear Regulatory Commission (NRC) has been 
considering the use of performance oriented regulations to supple- 
ment those currently used. A study, sponsored by NRC/Office of 
Standards Development, was conducted to evaluate the controllable 
unit approach (CUA) to meeting performance oriented regulations. 
The study results are used to provide the NRC with a methodology 
that systematically and iteratively compares the actual situation to 
the need before additions or refinements are imposed. And because 
the existing or proposed system is mathematically modeled, modifi- 
cations to the process for any reason can be tested quickly for their 
effect on material control before implementation. A summary flow 
diagram of the CUA methodology is shown and described. 


17010 (ORNL/NUREG/CSD—1) Applications of Kalman Fil- 
tering to nuclear material control. Pike, D.H.; Morrison, G.W.; 
Westley, G.W. (Oak Ridge National Lab., Tenn. (USA)). Oct 1977. 
Contract W-7405-ENG-26. 124p. Dep. NTIS, PC A06/MF AOl1. 

The feasibility of using modern state estimation techniques 
(specifically Kalman Filtering and Linear Smoothing) to detect 
losses of material from material balance areas is evaluated. It is 
shown that state estimation techniques are not only feasible but in 
most situations are superior to existing methods of analysis. The 
various techniques compared include Kalman Filtering, linear 
smoothing, standard control charts, and average cumulative summa- 
tion (CUSUM) charts. Analysis results indicated that the standard 
control chart is the least effective method for detecting regularly 
occurring losses. An improvement in the detection capability over 
the standard control chart can be realized by use of the CUSUM 
chart. Even more sensitivity in the ability to detect losses can be 
realized by use of the Kalman Filter and the linear smoother. It was 
found that the error-covariance matrix can be used to establish limits 
of error for state estimates. It is shown that state estimation tech- 
niques represent a feasible and desirable method of theft detection. 
The technique is usually more sensitive than the CUSUM chart in 
detecting losses. One kind of loss which is difficult to detect using 
state estimation techniques is a single isolated loss. State estimation 
procedures are predicated on dynamic models and are well-suited 
for detecting losses which occur regularly over several accounting 
periods. A single isolated loss does not conform to this basic assump- 
tion and is more difficult to detect. 


17011 (ORO—755) ORO appraisal strategy involving use of 
NDA instrumentation. Lux, C.R. (Department of Energy, Oak 
Ridge, Tenn. (USA). Oak Ridge Operations Office). Dec 1977. 28p. 
Dep. NTIS, PC A03/MF AOl1. 

ORO has used the following nondestructive assay (NDA) 
systems for verifying uranium inventories at contractor-operated 
installations: gamma spectroscopy, thickness-corrected gamma spec- 
troscopy, passive neutron measurement, and random driver measure- 
ment. A brief description of each system is given and results of in- 
field measurements performed on contractors’ inventories utilizing 
each system are discussed. (DLC) 


17012 (SAND—77-0996) Perimeter intrusion detection and as- 
sessment system. Eaton, M.J.; Jacobs, J.; McGovern, D.E. (Sandia 
Labs., Albuquerque, N.Mex. (USA)). Nov 1977. Contract EY-76-C- 
04-0789. 34p. Dep. NTIS, PC A03/MF AO1. 


NUCLEAR FUELS 1771 


To obtain an effective perimeter intrusion detection system 
requires careful sensor selection, procurement, and installation. The 
selection process involves a thorough understanding of the unique 
site features and how these features affect the performance of each 
type of sensor. It is necessary to develop procurement specifications 
to establish acceptable sensor performance limits. Careful explana- 
tion and inspection of critical installation dimensions is required 
during on-site construction. The implementation of these activities at 
a particular site is discussed. 


17013 (UCRL—13733-4) Models and error analyses of measur- 
ing instruments: numerical applications. Dattatreya, E.S. (California 
Univ., Berkeley (USA). Operations Research Center). Sep 1977. 
Contract W-7405-ENG-48. 20p. (ORC—77-24). Dep. NTIS, PC 
A02/MF AO1. 

Error models of the basic measurement instruments used in 
nuclear accountability illustrating the error variances of various 
measurements are described. The estimation of plutonium in a repro- 
cessing plant using bubblers, coulometers, calorimeters, titration 
apparatus and mass spectrometers is explained. (FS) 


17014 (UCRL—80336) System effectiveness of material control 
and accounting systems, Lathrop, J.W.; Spogen, L.R.; Adams, R.W. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
1977. Contract W-7405-ENG-48. 9p. (CONF-771005—4). Dep. 
NTIS, PC A02/MF AO1. 

From Symposium on systems and decision sciences; Berkeley, 
CA, USA (2 Oct 1977). 

Lawrence Livermore Laboratory is developing a methodolo- 
gy that will assist the NRC in evaluating material control and 
accounting systems. The major features of that methodology are 
described, with an emphasis on the decision analytic issues involved. 
A key problem is the estimation of the relative likelihood of adver- 
sary actions. Some approaches to the solution of this problem are 
discussed. 


17015 ‘Material unaccounted for’ (MUF). Atom (London); No. 
251, 214-217(Sep 1977). 

MUF is an item of importance in materials accounting mea- 
sures now embodied in international safeguard arrangements, and in 
recent public debates requests have been made that the figures for 
MUF appearing in the Atomic Energy Authority and British Nucle- 
ar Fuels Ltd. records should be published. Joint statements issued by 
the UKAEA and BNFL in July 1977 are here published. These 
statements describe the procedures for nuclear materials accounting 
at AEA and BNFL sites and the nature of the inventory differences 
(MUF) that arise in all nuclear materials accounting operations. 
Figures for highly enriched U and Pu are included. 


17016 Nuclear power proliferation. Problems of international 
control, Johnson, B. (International Inst. for Environment and Devel- 
opment, London (UK)). Energy Policy; 5: No. 3, 179-194(Sep 1977). 

The nuclear industry is experiencing a multiple crisis in which 
economic, technical and ethical aspects are blended inextricably. 
Nuclear hardware costs have everywhere soared far beyond infla- 
tion in the last five years, largely as a result of delays in programme 
completion arising from problems of reactor and fuel cycle. Mean- 
while, partly as a result of this cost escalation, there is widespread 
and growing doubt as to whether capital will be available to finance 
the electricity generating levels projected by the industry and by 
governments for the 1990s. The nuclear industry is now in trouble at 
every stage of the fuel cycle. The industry's difficulties have also 
revealed a lack of overall - but particularly nuclear - energy strategy 
at either national or international levels, and a lack of will to create 
regulations and institutional machinery at either of these levels 
which might reassure both concerned publics and the energy indus- 
tries themselves. This paper appraises some of the present limitations 
of international institutions in achieving control and management of 
nuclear power. 


17017 NPT safeguards: progress and practice. Jennekens, J.H.F. 
(Atomic Energy Control Board, Ottawa). Trans. Am. Nucl. Soc.; 27: 
490-49 1(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17018 International safeguards and the nuclear nonproliferation 
regime. Sanders, B.; Rainer, R.H. (Internation Atomic Energy 
Agency, Vienna ). Trans. Am. Nucl. Soc.; 27: 491(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17019 Design review by the IAEA. Frenzel, W.; Ferraris, M.; 
Tolchenkov, D. (Internation Atomic Energy Agency, Vienna). 
Trans. Am. Nucl. Soc.; 27: 491-492(1977). 
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From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 
See CONF-771109—. 


17020 IAEA safeguards information system. Farris, G.; Gmelin, 
W.; Shmelev, V. (International Atomic Energy Agency, Vienna). 
Trans. Am. Nucl. Soc.; 27: 492-494(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17021 Progress in development and application of techniques for 
nondestructive assay of safeguards material. Waligura, A.J.; Beyer, 
N.S.; de Carolis, M.; Dermendjiev, E.; Keddar, A. (International 
Atomic Energy Agency, Vienna). Trans. Am. Nucl. Soc.; 21: 
494(1977). 
From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 
See CONF-771109—. 


17022 IAEA experience in the development of electro-optical 
systems for surveillance of nuclear material under safeguards. Wali- 
gura, A.J.; Konnov, Y. (International Atomic Energy Agency, 
Vienna). Trans. Am. Nucl. Soc.; 27: 494-495(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17023 (ORNL-tr—4509) Nondestructive testing methods for in- 
strument supported fissile materials flow check system. Boehnel, K.; 
Kuechle, M.; Ottmar, H. Translated by J.W. Crabbs from KFK 
Nachr.; 8: 6-11(Feb 1976). 13p. Dep. NTIS, PC A02/MF AOI. 

This safeguard system monitors material flows at key points, 
either continuously or intermittently. This paper is a brief survey of 
nondestructive assay methods investi _— by INR and IAK (Karls- 
ruhe) and of their application at different points in the fuel cycle. 
These methods are all based on the nuclear properties of the isotopes 
to be detected. The applications include *°U enrichment monitor 
for LWR fuel elements, Pu in waste, and cladding monitor in 
reprocessing. 9 fig. (DLC) 


17024 Proliferation issues. Taylor, T. pp 22p, Chapter VI of In 
Proceedings of National Energy Forum. Volume I. Jackson, J.L. 
(ed.). Akron, OH; University of Akron (1976). 

From National energy forum; Akron, OH, USA (26 Jul 1976). 

See CONF-760761—P1. 

Safeguarding nuclear materials against the risks of purposeful 
abuse by people is discussed, along with the risks associated with all 
energy production. Other discussions are concerned with reactor 
safety, radioactive waste disposal, and fuel reprocessing. (JRD) 


17025 Proliferation issues. Van Doren, C. (Arms Control and 
Disarmament Agency, Washington, DC). pp 22p, Chapter VII of In 
Proceedings of National Energy Forum. Volume I. Jackson, J.L. 
(ed.). Akron, OH; University of Akron (1976). 

From National energy forum; Akron, OH, USA (26 Jul 1976). 

See CONF-760761—P1. 

Prevention of the international spread of nuclear explosives is 
discussed. Nuclear properties of uranium and plutonium are re- 
viewed and the role of reactors in production of nuclear explosives is 
examined. U.S. non-proliferation efforts are outlined. Controls on 
fuel reprocessing and storage are discussed. (JRD) 


ADMINISTRATIVE AND REGULATORY 
REFER ALSO TO CITATION(S) 18359 


17026 (BNWL—2408) Structure and drafting of safeguards regu- 
latory documents. Cole, R.J.; Bennett, C.A.; Edelhertz, H.; Wood, 
M.T.; Brown, R.J.; Roberts, F.P. (Battelle Human Affairs Research 
Center, Seattle, Wash. (USA)). Sep 1977. Contract EY-76-C-06- 
1830. 18p. (NUREG—0377). Dep. NTIS, PC A02/MF AO1. 

Improving communication of NRU’s requirements is the sub- 
ject of this study. This summary is organized in terms of four 
decisions on whether safeguards regulatory documents as communi- 
cation instruments should be an explicit NRC program, what com- 
munication methods should be focused on, what actions are feasible 
and desirable, and how should the NRC divide its effort and re- 
sources among desirable actions. (DLC) 


17027 (BNWL—2408(Vol.1)) Structure and drafting of safe- 
guards regulatory documents. Cole, R.J.; Bennett, C.A.; Edelhertz, 
H.; Wood, M.T.; Brown, R.J.; Roberts, F.P. (Battelle Human Affairs 
Research Center, Seattle, Wash. (USA)). Sep 1977. Contract EY-76- 


ERA VOL. 3, NO. 8 


C-06-1830. 91p. (NUREG—0377(Vol.1)). Dep. NTIS, PC A05/MF 
AOl. 


This study develops hypothesis about the relation between 
the structure and drafting of safeguards regulatory documents and 
the ability of document users to understand and implement them in a 
way that reflects the intent and requirements of the NRC. Four 
decisions are needed to improve communication: (1) Should im- 
provement of safeguards regulatory documents as communication 
instruments be an explicit NRC program. (2) What specific methods 
of communication should be the focus of improvement efforts. (3) 
What actions to improve communications are feasible and desirable. 
(4) How should the NRC divide its available effort and resources 
among desirable actions in order to provide the most effective 
communication through regulatory documents. This volume con- 
tains: introduction, conceptual bases, legal requirements, targets, 
choice of documents, preparation of documents, readability, and 
further study of recommended changes in structure and drafting. 


17028 (BNWL—2408(Vol.2)(App.)) Structure and drafting of 
safeguards regulatory documents. Cole, R.J.; Bennett, C.A.; Edel- 
hertz, H.; Wood, M.T.; Brown, R.J.; Roberts, F.P. (Battelle Human 
Affairs Research Center, Seattle, Wash. (USA)). Sep 1977. Contract 
EY-76-C-06-1830. 140p. (NUREG—0377(Vol.2)(App.)). Dep. NTIS, 
PC A07/MF AOl. 

This volume contains supporting data and discussion for 
Chapters 1 through 7 in Volme 1. Subject is safeguards regulatory 
documents as communication instruments. (DLC) 


17029 (ERDA-tr—315) Information memoranda of the Atomic 
Energy Commission. Jun 1977. Translation: source information not 
available. 25p. Dep. NTIS, PC A02/MF AO1. 

The historical stages of the nonproliferation development are 
replotted, starting with the WWar II period. It is emphasized that 
limitation on the transfer of equipment or technology at a sensitive 
stage of the fuel cycle (enrichment, reprocessing) should be compen- 
sated for by a guaranteed access to the corresponding services. Any 
new nonproliferation policy should avoid appearing to limit the 
access of a country to nuclear power or to make it dependent on 
other nations for its energy supply. The amount of Pu produced in 
nuclear power plants and the problems encountered with storage of 
irradiated fuel in pools and containers in the temporary storage are 
discussed. Reprocessing is stated to be necessary for safety reasons, 
and the separated U and Pu represent a bonus. Some strategies for 
recycling Pu are also discussed. The advantages of fast breeder 
reactors are pointed out. (DLC) 


FUSION FUELS 


REFER ALSO TO CITATION(S) 18365 


PROCESSING 


17030 (ORNL—5297, pp 26-29) Chemistry in support of fusion 
reactor technology. Sep 1977 

In Chemistry Division annual progress report for period 
ending March 31, 1977. 

The following studies are being pursued to provide knowl- 
edge for tritium management in fusion reactor systems: mutual 
solubility and partial pressure of H and D in lithium at 800°C; 
gettering reactions of Y with H; tritium permeation of clean Incoloy 
800, 316 stainless steel, and W—3.5 percent Ni—1.5 percent Fe; and 
effects of steam oxidation on tritium permeation through Incoloy 800 
at 660°C. (DLC) 


17031 (UCRL—80142) 47 interferometric measurements of laser 
fusion targets. Weinstein, B.W.; Willenborg, D.L.; Weir, J.T.; Hen- 
dricks, C.D. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 29 Sep 1977. Contract W-7405-ENG-48. 7p. (CONF- 
780202—2). Dep. NTIS, PC A02/MF AO1. 

From Topical meeting on inertial confinement fusion; San 
Diego, CA, USA (7 Feb 1978). 

Apparatus is described for rapidly manipulating a hollow 
glass microsphere laser fusion target and scanning the entire wall 
with a double pass interference microscope. 


REPROCESSING 


17032 (BNL—22824) Preliminary design and analysis of recov- 
ery of lithium from brine with the use of a selective extractant. Dang, 
V.D.; Steinberg, M. (Brookhaven National Lab., Upton, N.Y. 
(USA)). May 1977. Contract EY-76-C-02-0016. 28p. (CONF- 
770570—1). Dep. NTIS, PC A03/MF AOI. 
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From 13. annual forum on the geology of industrial minerals; 
Norman, OK, USA (12 May 1977). 

Lithium requirements for battery and controlled thermonucle- 
ar fusion reactor uses in the next few decades may exceed the 
current availability of the mineral and brine reserves. It is thus 
prudent to search for new reserves and resources to satisfy these and 
other lithium applications in the future. It has been reported that the 
lithium content of Smackover oilfield waters ranges in order of 
100—500 mg/l, and thus could represent a substantial reserve. A 
method is proposed to extract lithium from this source. Experimental 
evidence in the literature indicates that a specific chelating agent of 
the diketone type, dipivaloylmethane, has a specific selectivity 
toward lithium in the presence of other metal ions in aqueous 
solutions. Based in part on this unique property of dipivaloylmeth- 
ane, a conceptual design of a full size plant is performed to extract 
lithium from the Smackover brine. The study includes alternate flow 
sheet development, design information on the major units of the 
process, energy requirement and an economic analysis of a 10° kg 
Li/yr production facility. The economics of three different process 
concepts depends on the amount of water evaporated from the initial 
oilfield feed waters to concentrate the brine. Results as a function of 
production rates are indicated in a general manner. 


BY-PRODUCTS 


REFER ALSO TO CITATION(S) 20646 


WASTE MANAGEMENT 


17033 (UCRL—80387) Waste management strategy for nuclear 
fusion power systems from a regulatory perspective. Heckman, R.A. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 6 
Dec 1977. Contract W-7405-ENG-48. 20p. (CONF-771203—4). Dep. 
NTIS, PC A02/MF AO1. 

From Alternative energy sources symposium; Miami Beach, 
FL, USA (5 Dec 1977). 

A waste management strategy for future nuclear fusion power 
systems is developed using existing regulatory methodology. The 
first step is the development of a reference fuel cycle. Next, the 
waste streams from such a facility are identified. Then a waste 
management system is defined to safely handle and dispose of these 
wastes. The future regulator must identify the decisions necessary to 
establish waste management performance criteria. The data base and 
methodologies necessary to make these decisions must then be 
developed. Safe management of nuclear fusion wastes is not only a 
technological challenge, but encompasses significant social, political, 
and ethical questions as well. 


PROPERTIES 


17034 (UCRL—79741) Predicted properties of cryogenic D-T. 
Souers, P.C.; Pyper, J.W. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). Oct 1977. Contract W-7405-ENG-48. 
4p. (CONF-771029—127). Dep. NTIS, PC A02/MF AOl1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

We review the fusion applications of liquid and frozen DT. 
We then consider studies of the D2-DT-T2 mixture, and the compen- 
dium in preparation on DT properties estimated from H2 and D2 
data. Finally, we consider three properties which cannot be accu- 
rately estimated because of the tritium radioactivity. In the current 
order of importance, these are: solid thermal conductivity, solid 
mechanical strength, and electrical resistivity of all phases. 


17035 (UCRL—80067) Cryogenic implications for DT. Souers, 
P.C. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). Oct 1977. Contract W-7405-ENG-48. 7p. (CONF-771129—6). 
Dep. NTIS, PC A02/MF AO1. 

From Workshop on fusion fueling; Princeton, NJ, USA (1 
Nov 1977). 

Cryogenic hydrogen data is being compiled for magnetic 
fusion engineering. Many physical properties of DT can be extrapo- 
lated from Hz and Dy values. The phase diagram properties of the 
D2-DT-T2 mixture are being measured. Three properties which will 
be greatly affected by tritium should be measured. In order of their 
perceived importance, they are: (1) solid thermal conductivity, (2) 
solid mechanical strength, and (3) gaseous electrical conductivity. 
The most apparent need for DT data is in Tokomak fuel pellet 
injection. Cryopumping and distillation applications are also consid- 
ered. 
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ISOTOPE AND RADIATION SOURCE 
TECHNOLOGY 


REFER ALSO TO CITATION(S) 16879 


PHYSICAL ISOTOPE SEPARATION 


17036 Deflection of atomic beams with isotope separation by 
optical resonance radiation using stimulated emission and the ac stark 
effect. Bjorkholm, J.E.; Liao, P.F.H. (to Bell Telephone Labs., Inc.). 
US Patent 4,047,026. 6 Sep 1977. Filed date 2 Jan 1976. 4p. 

Improved atomic beam deflection and improved isotope sepa- 
ration, even in vapors, is proposed by substituting the A.C. Stark 
effect for the baseband chirp of the pushing beam in the prior 
proposal by I. Nebenzahl et al., Applied Physics Letters, Vol. 25, 
page 327 (September 1974). The efficiency inherent in re-using the 
photons as in the Nebenzahl et al proposal is retained; but the 
external frequency chirpers are avoided. The entire process is per- 
formed by two pulses of monochromatic coherent light, thereby 
avoiding the complication of amplifying frequency-modulated light 
pulses. The A.C. Stark effect is provided by the second beam of 
coherent monochromatic light, which is sufficiently intense to chirp 
the energy levels of the atoms or isotopes of the atomic beam or 
vapor. Although, in general, the A.C. Stark effect will alter the 
isotope shift somewhat, it is not eliminated. In fact, the appropriate 
choice of frequencies of the pushing and chirping beams may even 
relax the requirements with respect to the isotope absorption line 
shift for effective separation. That is, it may make the isotope 
absorption lines more easily resolvable. 


17037 Laser pumped lasers for isotope separation. Fry, S.M. Los 
Angeles, CA; Univ. of California (1976). 363p. University Micro- 
films Order No. 77-8512. 

Thesis (Ph. D.). 

A study of the isotope separation laser requirements reveals 
that high pressure polyatomic molecular gas laser pumped lasers can 
attain the necessary characteristics including tunability, energy 
output, pulse width, and repetition rate. The results of a search, 
made for molecules meeting the appropriate requirements for one of 
several pump schemes utilizing a COs laser and with output in the 12 
jum or 164m wavelength range, are presented. Several methods of 
pumping are reviewed and two novel pump schemes are presented. 
A laser pumped laser device design is given, and operation of this 
device and associated diagnostic equipment is confirmed by repeat- 
ing experiments in OCS and NHs. The results of OCS laser experi- 
ments show that an improvement in pump rate and output per unit 
length is obtained with the device, using a wedged transverse 
pumping scheme. A new multi-line laser system in NHs pumped by a 
TEA CO), laser is reported. More than forty transitions spanning the 
wavelength range of 9.2 to 13.8 wm are observed and identified. A 
strong Output at 12.08 um is one of the closest lines yet found to the 
required laser isotope separation wavelength. Far infrared emission 
near 65 ym is observed and is responsible for populating levels 
which lase in pure ammonia near 12.3 ym. Buffer gas (e.g., Ne or 
He) pressures of approximately 40—800 torr cause energy transfer 
by collision-induced rotationaltransitions from the pumped antisym- 
metric to the lasing symmetric levels in the nu2 = 1 band of 
ammonia. Most of the observed lines are aP(J,K) transitions which 
originate from the nue/sup s/ band. Measurements of the pressure 
dependence of the laser output shows that some lines lase at pres- 
sures greater than one atmosphere. Transient behavior of the 12.08 
pum line is calculated from a simplified analytic model and these 
calculations are compared to the experimental results. 


RADIATION SOURCES 


17038 Shield design for medium-energy neutron radiotherapy. 
Wilson, W.B. (Los Alamos Scientific Lab., NM); Smathers, J.B.; 
Harris, D.R. Trans. Am. Nucl. Soc.; 27: 786-787(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17039 Remote operation and maintenance of a pulsed-neutron 
physics facility. Allen, J.D.; Fluharty, R.G. (Los Alamos Scientific 
Lab., NM). Trans. Am. Nucl. Soc.; 27: 1025-1026(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 
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DESIGN AND FABRICATION 


17040 (SAND—77-1284(Vol.3)(No.2), pp 18-20) Intense neu- 
tron sources for cancer treatment. Jun 1977. 

In Sandia technology. 

Significant progress has been made in the development of 
small, solid-target, pulsed neutron sources for nuclear weapons appli- 
cations. The feasibility of using this type of neutron source for 
cancer treatment is discussed. Plans for fabrication and testing of 
such a source is briefly described. (TFD) 


17041 Initial target/moderator configuration for the weapons 
neutron research facility. Russell, G.J. (Los Alamos Scientific Lab., 
NM). Trans. Am. Nucl. Soc.; 27: 861-862(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


OTHER INDUSTRIAL USES 


17042 (CONF-7411105—) Proceedings of the first national sym- 
posium on application of isotope techniques in hydrology and hydrau- 
lics. (Department of Atomic Energy, Bombay (India)). 1974. 365p. 
of Atomic Energy, Bombay, India. 

From 1. symposium on application of isotope techniques in 
hydrology and hydraulics; Poona, India (26 Nov 1974). 

Portions of document are illegible. 

rate abstracts have been prepared for the individual 

papers. <CPFD) 


17043 Predicting gas mixture changes due to leakage in hermeti- 
cally sealed units. Hartley, J.L.; Stuart, C.Z. (Sandia Labs., Albu- 
uerque, NM). pp 5.2-5.9 of In Proceedings: 25th relay conference. 
tillwater, OK; National Association of Relay Manufacturers (1977). 
From 25. relay conference; Stillwater, OK, USA (26 Apr 
1977). 


See CONF-770470—. 
Tracer gas, such as helium or argon, is placed in a hermetical- 
ly sealed relay or transistor case for the purpose of using mass- 
trometer leak detectors to identify gas leaks in the sealed case. 
sing the initial tracer gas leak rate and assuming molecular flow, 
the changes in gas composition can be predicted at any time after 
manufacturing. 


ISOTOPIC POWER SUPPLIES 
REFER ALSO TO CITATION(S) 19739, 20056 


17044 (BMI-X—685) Heat source component development pro- 
gram. rly report, July—September 1977. Foster, E.L. Jr. 
(comp.). (Battelle Columbus Labs., Ohio (USA)). Oct rong Contract 
W-7405-ENG-92-094. 235p. Dep. NTIS, PC All/MF AOl 

The impact-member work is directed to aining needed 
knowledge and understanding of the response of materials and 
designs to heat-source impact conditions, oa applying the technol- 
ogy gained to the selection or development and demonstration of 
preferred impact-member materials and designs that will insure fuel 
containment in the event of earth impact. During the past quarter, 
major effort has been directed to analyzing the impact-member 
problem in the light of knowledge and understanding gained in 
studies to date. These studies have concentrated on the requirements 
for and performance of materials in impact-member service. As a 
consequence of the analysis, new goals have been formulated for the 
impact-member task, and these have been set forth along with the 
rationale for them in a draft topical report submitted to ERDA/ 
DNRA. The analysis is presented below. Experimental work during 
the quarter was conducted on three problems: (1) determining 
energy consumption by carbon composite impact shells through 
microscopic examination of debris; (2) determining the tensile con- 
straint provided by MHW impact shells; and (3) determining surface 
strain of copper fuel mock-ups of GPHS fuel capsules. Findings in 
these experiments are reported. 


DESIGN AND FABRICATION 


17045 (BNWL— 1845-35) Quarterly report on the strontium heat 
source development program and the beneficial isotopes utilization 
program, Division of Nuclear Research and Applications for April— 
June 1977. Fullam, H.T. (Battelle Pacific Northwest Labs., Rich- 
land, Wash. (USA)). Jul 1977. Contract EY-76-C-06-1830. 28p. Dep. 
NTIS, PC A03/MF AO1. 

The Strontium Heat Source Development Program is divided 
in three tasks, i.e., (1) chemical and physical properties of °°SrF2; (2) 
°SrF2 compatibility studies; and (3) capsule qualification and licens- 
ing. The Beneficial Isotopes Utilization Program is divided into four 
tasks, i.e., (1) isotopes availability; (2) cold regions applications; (3) 
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WESF product utilization; (4) general application of radioisotopes in 
army thermal systems. (TFD) 


17046 (LA—7091-PR) General-Purpose Heat Source Project, 
Space Nuclear Safety Program, and Radioisotopic Terrestrial Safety 
Program. report, November 1977. Baker, R.D. (comp.). (Los 
Alamos Scientific Lab., N.Mex. (USA)). Dec 1977. Contract W- 
7405-ENG-36. 35p. Dep. NTIS, PC A03/MF AOl1. 

This formal monthly report covers the studies related to the 
use of 7°*PuOs in radioisotopic power systems carried out for the 
Division of Nuclear Research and Applications by the Los Alamos 
Scientific Laboratory. The three programs involved are: general- 
purpose heat source development; space nuclear safety; and radioiso- 
topic terrestrial safety. 


17047 Plutonium-238 fuel form facility at the Savannah River 
Plant. Bass, R.J. (Savannah River Lab., Aiken, SC). Trans. Am. 
Nucl. Soc.; 27: 1027-1028(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


HYDROGEN 


17048 Hydrogen fuel: a technique for energy use. Gregory, D.P. 
(Inst. of Gas Tech., Chicago). pp 289-296 of In Energy use manage- 
ment. Vol. II. Fazzolare, R.A. (ed.). Elmsford, NY; Pergamon Press 
Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P2. 

“Hydrogen energy” is a well-recognized concept in which a 
raw energy source, such as coal, nuclear or solar, is used to split 
water, and the resulting hydrogen is used as the means of transmit- 
ting, storing, and utilizing energy. The cleanliness of hydrogen 
combustion and the economics of hydrogen delivery have been the 
primary advantages claimed. Hydrogen energy” is not in use today 
primarily because of economic problems rather than technical short- 
comings. Hydrogen is more expensive to produce from fossil fuels 
than are the synthetic hydrocarbons, and is more expensive to handle 
in aircraft and vehicle refueling systems than conventional hydrocar- 
bons. Its potential, however, as a residential fuel in novel appliances 
including catalytic combustors, fuel cells, and heat pump systems is 
noteworthy because in these applications, together with transporta- 
tion applications, its higher end-use efficiency can make it compare 
well with electricity. The paper concludes that the time for “hydro- 
gen energy” use has not yet come, but that it is an option that must 
be kept open for the future, especially when compared to other ways 
of utilizing the non-fossil energy sources. 4 tables, 5 figs., 14 refs. 


PRODUCTION 


17049 (IRT—7020-001) Radiolytic production of hydrogen using 
laser fusion. Final report. Vagelatos, N.; Lurie, N.A.; Vroom, D.A.; 
Houston, D.H.; Baird, R.D.; Rogers, V.C. (IRT Corp., San Diego, 
Calif. (USA)). Jul 1976. Contract EY-76-C-03-0936-047. 88p. Dep. 
NTIS, PC AO5/MF AOl1. 

A preliminary conceptual design of a plant to produce hydro- 
gen by laser-fusion-induced steam radiolysis has been developed. It 
consists of a suppressed ablation lithium wetted wall cavity sur- 
rounded by pure and borated steam regions in which fusion neutrons 
deposit a substantial fraction of their energy, causing nuclear heating 
in the steam and structural materials, as well as radiolysis of water 
molecules. Coupled photon-neutron transport calculations have been 
performed to determine the energy deposition in the different re- 
gions of the reactor, and subsequently the amount of hydrogen and 
nuclear heating generated for various sets of reactor dimensions. The 
results of these calculations have been used to perform an economic 
analysis based on scaled costs of the corresponding component 
systems of proposed laser fusion power plants and hydrogen-generat- 
ing or handling facilities. The production costs of hydrogen and 
electric power produced by the laser fusion hydrogen/electric plant 
considered have been estimated. It has been found that within the 
uncertainty of these experiments, and for laser fusion output param- 
eters reasonably expected for a first-generation reactor, the comput- 
ed hydrogen and electric power production costs are not competi- 
tive with current prices of natural gas and oil, and electrical power 
generated by alternate means. However, with an extension of the 
expected range of output values to significantly higher pellet gains, 
hydrogen production could become economically attractive. 
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17050 Present and future about hydrogen in 1977. Galland, J. pp 
13p, Paper 1 of In Hydrogen in metals. Volume 1. Elmsford, NY; 
Pergamon Press Ltd. (1977). (In French) 

Present and future utilizations of hydrogen are mentioned; 
problems about different possibilities of hydrogen production and 
storage, especially hydride formation and decomposition are also 
studied. 


ELECTROLYSIS 
REFER ALSO TO CITATION(S) 16363, 17182 


17051 (BNL—21165) Proceedings of the first International 
Energy Agency water electrolysis workshop. Salzano, F.J.; Srinivasan, 
S. (eds.). (Brookhaven National Lab., Upton, N.Y. (USA)). 1975. 
Contract EY-76-C-02-0016. 264p. (CONF-7509191—). Dep. NTIS, 
PC Al2/MF AOl. 

From 1. international energy agency water electrolysis work- 
shop; Upton, NY, USA (23 Sep 1975). 

The following panel reports are included: aqueous solution 
water electrolysis, solid polymer electrolyte water electrolysis, solid 
oxide water electrolysis, and electrocatalysis. Individual papers are 
abstracted separately. (LK) 


17052 (BNL—21165, pp 74-82) Water electrolysis research ac- 
tivities at Brookhaven National Laboratory. Srinivasan, S. 1975. 

From 1. international energy agency water electrolysis work- 
shop; Upton, NY, USA (23 Sep 1975). 

In Proceedings of the first International Energy Agency 
water electrolysis workshop. 

The following research activities are discussed: evaluation of 
acid and alkaline water electrolysis cells; effects of temperature on 
electrode kinetic parameters for hydrogen and oxygen evolution on 
nickel from alkaline solution; electrocatalysis of hydrogen and 
oxygen electrode reactions; mixed oxides as oxygen electrodes; 
separator materials for water electrolysis cells; hydroxyl ion trans- 
porting solid polymer electrolyte; and photoelectrochemical effects. 


(LK) 


17053 (BNL—21165, pp 83-89) Current activities and interests 
of BBC in the field of water electrolysis. Braun, M. (Brown, Boveri 
and Cie Ltd., Baden, Switzerland). 1975. 

From 1. international energy agency water electrolysis work- 
shop; Upton, NY, USA (23 Sep 1975). 

In Proceedings of the first International Energy Agency 
water electrolysis workshop. 

Current research and development effort at BBC is being 
made to improve the economical data of their existing electrolyzers 
without diminishing the traditionally high life time of up to 40 years. 
(LK) 


17054 (BNL—21165, pp 90-95) Electrolytic hydrogen: a progno- 
sis. Kincaide, W.C.; Murray, J.N. 1975. 

From 1. international energy agency water electrolysis work- 
shop; Upton, NY, USA (23 Sep 1975). 

In Proceedings of the first International Energy Agency 
water electrolysis workshop. 

Current research and development efforts at Teledyne 
Energy Systems are being directed toward: (1) the design of a large 
alkaline module capable of producing up to 7500 SLM (one ton per 
day); (2) electrode surface optimization; and (3) the development of 
a substitute for the asbestos separator to permit higher temperature 
operations. (LK) 


17055 (BNL—21165, pp 96-104) Contribution of unipolar tech- 
nology in water electrolysis. Stuart, A.K. (Electrolyser Corporation 
Ltd., Toronto). 1975. 

From 1. international energy agency water electrolysis work- 
shop; Upton, NY, USA (23 Sep 1975). 

In Proceedings of the first International Energy Agency 
water electrolysis workshop. 

Comparison of unipolar and bipolar electrolyzers, design 
trends in unipolar cells, and their suitability for operation on offpeak 
power are discussed. (LK) 


17056 (BNL—21165, pp 105-107) Alsthom-Exxon electrolyzer. 
Grimes, P.G. (Exxon Research and Engineering Co., Linden, NJ). 
1975. 

From 1. international energy agency water electrolysis work- 
shop; Upton, NY, USA (23 Sep 1975). 

In Proceedings of the first International Energy Agency 
water electrolysis workshop. 

The Alsthom-Exxon bipolar-type electrolyzer is briefly dis- 
cussed. (LK) 


17057 (BNL—21165, pp 108-120) Commercial production of hy- 
drogen, chlorine, and caustic: an overview. Cook, E.H.; Tilak, B.V. 
(Hooker Chemicals and Plastics Corp., Niagara Falls, NY). 1975. 
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From 1. international energy agency water electrolysis work- 
shop; Upton, NY, USA (23 Sep 1975). 

In Proceedings of the first International Energy Agency 
water electrolysis workshop. 

An overview is provided of the economics associated with 
operating a large electrolytic chlor-alkali plant and how future 
technological developments can affect these economics. (LK) 


17058 (BNL—21165, pp 121-140i) Lurgi electrolyzer. 1975. 

From 1. international energy agency water electrolysis work- 
shop; ae NY, USA (23 Sep 1975). 

In Proceedings of the first International Energy Agency 
water electrolysis workshop. 

The present status of the pressure electrolysis process, mode 
of operation of a pressure electrolysis plant, capital costs for a 
pressure electrolysis plant, hydrogen production costs, and develop- 
ment tendencies for pressure electrolysis plants are discussed. (LK) 


17059 (BNL—21165, pp 141-143) Water electrolysis: the status 
of the technology in the United Kingdom. Smith, D.H. (CJB Develop- 
ments Ltd., Portsmouth, Eng.). 1975. 

From 1. international energy agency water electrolysis work- 
shop; Upton, NY, USA (23 Sep 1975). 

In Proceedings of the first International Energy Agency 
water electrolysis workshop. 

The constructors John Brown bipolar filter press electrolyzer 
is briefly described. (LK) 


17060 (BNL—21165, pp 144-157) Review of the solid polymer 
electrolyte water electrolysis technology. (General Electric Co., Wil- 
mington, MA). 1975. 

From 1. international energy agency water electrolysis work- 
shop; Upton, NY, USA (23 Sep 1975). 

In Proceedings of the first International Energy Agency 
water electrolysis workshop. 

Solid polymer electrolyte cell design, performance, long-life 
capability, and design scale-up are discussed. (LK) 


17061 (BNL—21165, pp 158-163) Perspectives and research and 
development program for high-temperature vapor electrolysis of 
water. Doenitz, 
1975. 

From 1. international energy agency water electrolysis work- 
shop; Upton, NY, USA (23 Sep 1975). 

In Proceedings of the first International Energy Agency 
water electrolysis workshop. 

A research program has been initiated to determine the best 
components for a single electrolysis cell that could be used as a 
prototype cell; the best way in processing the complete system of 
high-temperature electrolysis; the possibilities of using hybrid ver- 
sions with a depolarizing gas at the anode in order to overcome 
technical problems and to reduce the electrical energy demand, and 
the economic data for the complete high-temperature vapor phase 
electrolysis process. (LK) 


17062 (BNL—21165, pp 165-176) Water vapor electrolysis at 
high temperatures. Isenberg, A.O.; Brecher, L.E. (Westinghouse 
Electric Corp., Pittsburgh). 1975. 

From 1. international energy agency water electrolysis work- 
shop; Upton, NY, USA (23 Sep 1975). 

In Proceedings of the first International Energy Agency 
water electrolysis workshop. 

High-temperature water vapor electrolysis with heating by an 
external heat source to provide energy for the endothermic reaction 
appears to be attractive from a thermodynamic point of view, 
however, major accomplishments in heat transfer technology are 
required. Process efficiencies of over 60 percent can be expected 
when the Carnot Cycle is combined with the electrolyzer and when 
a Carnot Cycle efficiency of 50 percent is assumed. If endothermic 
heat losses in the electrolyzer are covered by I?R heating, lower 
process efficiencies are achieved. However, less advanced techno!- 
Ogies are required and electrolyzers can operate at moderate pres- 
sure, thus, reducing unit volume and cost as well as increasing 
through-put. If such an electrolyzer is combined with a Carnot 
Cycle to provide heat for water vaporization, a process efficiency of 
about 50 percent can be expected, assuming a Carnot Cycle efficien- 
cy of 42 percent. 


17063 (BNL—21165, pp 177-181) Survey of activities in relation 
to hydrogen and its production by water electrolysis, in the Nether- 
lands. Kruissink, C.A. (Centraal Laboratorium TNO, Delft, Nether- 
lands). 1975. 

From |. international energy agency water electrolysis work- 
shop; Upton, NY, USA (23 Sep 1975). 

In Proceedings of the first International Energy Agency 
water electrolysis workshop. 

A study was carried out of several aspects of the introduction 
of a “hydrogen economy” in the Netherlands, special emphasis being 
given to problems that might concern the users. The study also dealt 


W. (Dornier System GmbH, Friedrichshafen, Ger.). 
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with methods for preparation of hydrogen and particularly with 
their economic aspects. A comparison was e between the two 
most important methods: electrolysis of water and thermochemical 
water splitting. It was concluded that for large-scale hydrogen 
production preference should be given to electrolysis. (LK) 


17064 (BNL—21165, pp 182-193) Developments of electrochemi- 
cal photolysis of water using semiconductor electrode. Miyake, Y. 
(Government Industrial Research Inst., Osaka). 1975. 

From 1. international energy agency water electrolysis work- 
shop; Upton, NY, USA (23 Sep 1975). 

In Proceedings of the first International Energy Agency 
water electrolysis workshop. 

The following aspects of electrochemical photolysis of water 
are discussed: principles of the photoelectrochemical cell; 
photoelectrochemical cell by Honda and Fujishima; and 
photoelectrochemical cells using various kinds of semiconductor 
electrodes. (LK) 


17065 (BNL—21165, pp 194-209) Possibilities for R and D on 
hydrogen production by electrolysis at SCK/CEN. Baetsle, L.; Blan- 
chart, A.; Spaepen, G.; Vandenborre, H. (SCK/CEN, Mol, Bel- 
gium). 1975. 

From 1. international energy agency water electrolysis work- 
shop; Upton, NY, USA (23 Sep 1975). 

In Proceedings of the first International Energy Agency 
water electrolysis workshop. 

Areas of research are study of a three-dimensional electrode 
which will decrease loss of charge and increase the mass transport; 
optimization of the electrolysis conditions by increasing the pressure 
between 1 and 20 kg/cm? and the temperature between 85 and 
200°C; construction of an electrolysis cell on laboratory scale with a 
10 Nm*h~! production of hydrogen; and construction of a pilot plant 
of 10 MWe producing 6T Hz per day. 


17066 (BNL—21165, pp 210-212) EPRI's interests in hydrogen 
production by water electrolysis. Fickett, A.P. (Electric Power Re- 
search Inst., Palo Alto, CA). 1975. 

From 1. international energy agency water electrolysis work- 
shop; Upton, NY, USA (23 Sep 1975). 

In Proceedings of the first International Energy Agency 
water electrolysis workshop. 

The techno-economics of hydrogen production techniques 
relative to electric utility applications is being examined by EPRI. 
Hydrogen scenarios that will benefit the electric utility industry are 
being developed. (LK) 


17067 (BNL—21165, pp 213-216) Electrolyzers in a HCPS 
system: evaluation for New York State grid. Fernandes, R.A. 1975. 

From 1. international energy agency water electrolysis work- 
shop; Upton, NY, USA (23 Sep 1975). 

In Proceedings of the first International Energy Agency 
water electrolysis workshop. 

The hydrogen cycle peak-shaving system was selected for 
evaluation as a possible supplement to advanced battery storage 
systems currently in various stages of development. It was conclud- 
ed that if electrolysis equipment can be developed to simultaneously 
meet the following goals: capital cost $50/kW (excluding rectifier), 
efficiency exceeding 90 percent, and power density exceeding 25 
kW/ft’, then approximately 2000 mW of electrolyzer capacity could 
be installed on the New York State grid alone, as part of a hydrogen 
cycle peak-shaving system. (LK) 


17068 (BNL—21165, pp 217-219) PSE and G interest in the 
electrolytic production of hydrogen. Burger, J.M. 1975. 

From |. international energy agency water electrolysis work- 
shop; Upton, NY, USA (23 Sep 1975). 

In Proceedings of the first International Energy Agency 
water electrolysis workshop. 

Use of hydrogen as an energy storage medium is discussed. 
One approach entails the electrolysis of water with off-peak electric- 
ity to produce hydrogen which would be stored probably as a gas or 
metal hydride, the stored hydrogen would be withdrawn at peak 
demand periods as a fuel for a gas turbine or a fuel cell. (LK) 


17069 (BNL—21165, pp 231-239) O» electrocatalysts for water 
electrolysis. Yeager, E.; O'Grady, W.E. (Case Western Reserve 
Univ., Cleveland). 1975. 

From 1. international energy agency water electrolysis work- 
shop; Upton, NY, USA (23 Sep 1975). 

In Proceedings of the first International Energy Agency 
water electrolysis workshop. 
ax) The use of RuO/sub x/ as an O electrocatalyst is discussed. 


17070 (BNL—S50714) Electrolysis based hydrogen storage sys- 
tems. Annual report, January 1, 1976—December 31, 1976. Salzano, 
F.J. (Brookhaven National Lab., Upton, N.Y. (USA)). Jan 1977. 
Contract EY-76-C-02-0016. 131p. Dep. NTIS, PC AO7/MF AOl1. 
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This report describes work completed during the period 
January 1, 1976 to December 31, 1976, on an ERDA-sponsored 
program aimed at improvement in the cost and efficiency of electro- 
lytic hydrogen production and development of the technique of 
using metal hydrides for hydrogen storage for stationary and trans- 
portation applications. The work on electrolytic hydrogen produc- 
tion includes work on advanced barrier materials for alkaline cells, 
studies of nickel alloy based and oxide catalysts for oxygen evolu- 
tion. Related work on the program involving the H2—Cl electro- 
chemical cell for energy storage is described. Work on hydrogen 
storage subsystems involving storage reservoir designs for the Hy- 
drogen Technology Advanced-Component Test System (HY- 
TACTS), engineering and metal hydride material test beds and tests 
of candidate container materials is presented. Progress on the devel- 
opment of new metal hydride materials and tailoring and testing of 
new alloy systems is summarized. This work emphasizes improve- 
ment in the initial activation step, high-cycle test of selected materi- 
als and the physical characteristics of cycled materials. The efforts 
on natural gas supplementation, hydrogen storage systems analysis 
and the project managemeni of the ERDA Hydrogen Program by 
BNL are summarized. 


17071 Metals and alloys for hydrogen production by electrolysis 
in molten salt baths. Mara, B.; Galland, J.; Azou, P. pp 8p, Paper 4 of 
In Hydrogen in metals. Volume 1. Elmsford, NY; Pergamon Press 
Ltd. (1977). (In French) 

From 2. international congress on hydrogen in metals; Paris, 
France (Jun 1977). 

See CONF-770613—P1. 

Electrolysis of molten salts unceasingly rehydrated at medium 
temperature (200 to 500°C) and at atmospheric pressure is a means 
to hydrogen production. Utilization of sulfates offers many advan- 
tages, especially for resistance against corrosion in molten salts. 


17072 Conceptual design of large scale water electrolysis plant 
using solid polymer electrolyte technology. Nuttall, L.J. (General 
Electric Co., Wilmington, MA). Int. J. Hydrogen Energy; 2: No. 4, 
395-403(1977). 

In an energy conscious environment, the key to the applica- 
bility of water electrolysis as a means for generation of hydrogen in 
bulk quantities is the achievement of high efficiencies (i.e., over 90 
percent) at high enough current densities to keep the capital costs 
within economic bounds. The solid polymer electrolyte (SPE) water 
electrolysis technology developed by the General Electric Company 
is now demonstrating these efficiencies at current densities up to 500 
A ft~?, and the results of recent laboratory testing show a potential 
for increasing this to 2000 A ft~? within the next 10 years. This 
capability now makes water electrolysis one of the most promising 
methods for generating hydrogen from nuclear, solar or other non- 
fossil fuel energy sources. The performance and life test results are 
shown including laboratory cells on which future performance pro- 
jections are based. The design and development status of a scaled-up 
electrolysis cell suitable for large-sized hydrogen generation plants is 
described. Estimated capital costs and operating costs are projected 
from which the resultant hydrogen costs are calculated. 


17073 Greenland hydropower as a source of electrolytic hydro- 
gen. LaRoche, U.L. (Brown Boveri and Co., Ltd., Baden, Switzer- 
land). Int. J. Hydrogen Energy; 2: No. 4, 405-411(1977). 

A preliminary assessment of the Greenland hydropower po- 
tential is presented. Based on classical exploitation techniques the 
proven mean annual power capacity is estimated at 15 to 40 GW 
while the ultimate potential is between 100 GW and 1 TW. This 
potential will not only satisfy the energy needs of Greenland itself 
but will also allow for large scale energy export. One of the best 
solutions for transporting this energy is the in situ synthesis of 
ammonia on the basis of liquefied air and electrolytic hydrogen, a 
suggestion already made in the project “Energy Depot” of the U.S. 
Army. The ammonia would then be shipped overseas by LNG- 
tankers in liquid form. Expected costs are comparable to current 
prices on the world’s market. 


THERMOCHEMICAL PROCESSES 
REFER ALSO TO CITATION(S) 16363, 19132, 20639 


17074 (ALO/3701—76/1, pp 222-225) Thermochemical process- 
es for producing hydrogen from water. Cubicciotti, D. 1976. 

From Workshop on the 5 MW solar tower program; Hous- 
ton, TX, USA (17 May 1976). 

In Report on the symposium and workshop on the 5 MWt 
solar thermal test facility. 

A number of thermochemical processes for hydrogen produc- 
tion from water using high temperature heat from solar heat sources 
are reviewed. Direct one-step reactions take place at greater than 
3000°C. Use of intermediates, such as MeO, MeSO, and HeSO, in 
multiple step cycles reduces the reaction temperature to the 800°C 
to 1000°C range. Investigations now under way in the use of 
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catalysts and cycles based upon FeCle and FesQ, intermediates 
promise to bring reaction temperatures down to the 380°C to 650°C 
range. Thermochemical processes for production of hydrogen from 
water using solar heat are not now feasible, it is concluded. But 
further consideration of the potential is suggested. 


17075 (ORNL—S5297, pp 155-156) Thermal generation of hydro- 
gen. Bamberger, C.E.; Richardson, D.M. Sep 1977. 

In Chemistry Division annual progress report for period 
ending March 31, 1977. 

Three thermochemical cycles were identified: Cr(III)/ 
Sr(OH), Cu°/Ba(OH):; F~, and Co(II)/Ba(OH)2. Products of de- 
composition of Pb CrO, below and above 800°C were identified; 
since the Pb CrO, . PbO product could not be converted back to 
PbCrOQ,, the cycles based on Pb and Cr are being abandoned. 
Massicot (yellow PbO) reacts with I, at room temperature to form 
Pb oxyiodides, suggesting the use of PbO as a trap for iodine. (DLC) 


17076 Kinetics of thermochemical decomposition of hydrogen 
sulfide for the purpose of generating hydrogen. Johnson, K.L. Seattle, 
WA; Univ. of Washington (1977). 164p. University Microfilms 
Order No. 77-26,835. 

Thesis (Ph. D.). 

This work was an investigation of the reaction kinetics be- 
tween hydrogen sulfide and thin bismuth slabs. Influence of reaction 
time, temperature, pressure and gas composition were determined. 
Slab weight uptake versus time is consistent with a diffusion con- 
trolled reaction. The influence of pressure and gas composition on 
weight uptake fell within the scatter of the nominal data, suggesting 
near independence of these effects. The activation energy was deter- 
mined to be 21.6 kcal/gm-mole. The formation of bismuth trisulfide 
was confirmed by x-ray diffraction measurements. A scanning elec- 
tron microscope was used to observe the outward growth of sulfide 
and its thickness. Additional tests were conducted with -200 mesh 
bismuth powder for the purpose of determining the extent of hydro- 
gen generation. It was observed that hydrogen sulfide is highly 
adsorbed by the bismuth powder, whereas hydrogen is only slightly 
adsorbed. Hydrogen was detected in the gas phase by noting an 
increase in the thermal conductivity of the gas. Melting of the 
bismuth did not result in release of the previously adsorbed hydro- 

en sulfide. X-ray diffraction did show formation of bismuth trisul- 
ide. A scanning electron microscope was used to observe the 
outward growth, formation of blisters and rupture of blisters. Figure 
of Merit efficiencies for the Mg(A) and Mg(B) thermochemical 
cycles were determined. A NASA chemical equilibrium computer 
program (CEC 72) was used to determine extent of reaction, and the 
identification of reaction products. The University of Kentucky 
HYDRGN computer program was used to evaluate Figure of Merit 
efficiency in terms of the approach to chemical equilibrium and 
efficiency of separating product and reaction gases. 


17077 Entropy production, efficiency, and economics in the ther- 
mochemical generation of synthetic fuels. I. The hybrid sulfuric acid 
process. Knoche, K.F. (RWTH Aachen); Funk, J.E. Int. J. Hydrogen 
Energy; 2: No. 4, 377-385(1977). 

This paper describes the fundamental thermodynamic princi- 
ples underlying processes which are meant to produce synthetic 
fuels from thermal energy. Process irreversibilities are determined in 
a stagewise fashion in terms of entropy production and a “heat 
penalty” which contributes to the total primary energy requirement. 
The heat penalties directly effect the overall process efficiency. The 
process equipment, which is required to accomplish a stage of the 
process and which induces the heat penalty, contributes directly to 
the overall costs. The technique presented here is based on the first 
and second laws of thermodynamics and clearly displays the interre- 
lationship among the thermodynamics, the process efficiency, and 
the process cost. Application is made to the hybrid sulfuric acid 
process for the production of hydrogen from water being developed 
by Westinghouse. A preliminary design for this process focusing on 
efficiency and economics has recently become available and was 
used in the work reported here. 


17078 Entropy production, efficiency, and economics in the ther- 
mochemical generation of synthetic fuels. II. The methanol water 
splitting cycle. Knoche, K.F. (RWTH Aachen); Funk, J.E. Jnt. J. 
Hydrogen Energy; 2: No. 4, 387-393(1977). 

The availability/heat penalty analysis described in an earlier 
paper has been applied to the methanol—sulfuric acid water splitting 
cycle proposed by Schulten and Behr. This four-reaction thermoche- 
mical process has been evaluated in terms of preliminary engineering 
design and economics by the Electric Power Research Institute 
(EPRI), the University of Kentucky and the CE-Lummus Co. The 
distribution of heat penalties induced by thermodynamic irreversibi- 
lities in the plant is shown, and the quantitative relationship among 
capital costs, production costs, heat penalties, and process efficiency 
is presented. The total thermal energy output of the nuclear reactor 
is the sum of the theoretical heat requirement and all the heat 
penalties in the plant. The costs, heat penalties and efficiency are also 
shown for the hybrid sulfuric acid process. 
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17079 Calcium—iodine cycle for the thermochemial decomposi- 
tion of water. Fujii, K.; Kondo, W.; Mizuta, W.; Kumagai, T. 
(National Chemical Lab. for Industry, Tokyo). Int. J. Hydrogen 
Energy; 2: No. 4, 413-421(1977). 

A new four-step thermochemical cycle based on calcium and 
iodine is proposed for the decomposition of water. The chemical 
reactions comprising the cycle are: the redox reaction of iodine with 
calcium hydroxide; the thermal decomposition of calcium iodate; the 
hydrolysis of calcium iodide; and the thermal decomposition of 
hydrogen iodide. Experimental verification of each of these reac- 
tions and an evaluation of the thermal efficiency of the process based 
on the material and energy balances for a proposed flowsheet are 
also presented. 


17080 Use of chromium bromide hydrates in the sulfuric acid— 
hydrogen bromide cycle for the production of hydrogen thermochemi- 
cally. Estimates of cycle efficiency. Mason, C.F.V. (Los Alamos 
Scientific Lab., NM). Int. J. Hydrogen Energy; 2: No. 4, 423- 
429(1977). 

One method of thermochemically producing hydrogen using 
sulfuric acid, hydrogen bromide and chromium bromide hydrates 
has been studied and the experimental results are reported. Emphasis 
is given to the subcycle involving hydrogen bromide decomposition 
and the degree of hydration of the chromium bromides. The cycle is 
considered in entirety in the context of the thermodynamic proper- 
ties and an estimate of cycle efficiency is made. The major contribu- 
tion to the low efficiency (20 percent) is the high heat requirement 
needed to dehydrate chromic bromide hexahydrate. However the 
hydration is necessary for reasonable rates and yields of hydrogen. 


STEAM REFORMER PROCESSES 
REFER ALSO TO CITATION(S) 18753 


17081 (CONF-750677—P1, pp 181-185) Materials selection for 
steam reforming hydrogen plants. Hopkinson, B.E. (Creole Petroleum 
Corp., Judibana, Estado Falcon, Venezuela). 1975. 

From 4. inter-American conference on materials technology; 
Caracas, Venezuela (29 Jun 1975). 

In IV inter-American conference on materials technology. 

The Amuay Refinery has three steam reforming hydrogen 
plants, each producing 34 MM SCFD of contained hydrogen. Two 
plants were started up in 1970, and the other began operating in 
1972. Each plant consists of a steam reformer furnace with an 
associated steam generation system, shift converter, Catacarb unit 
for removing carbon dioxide, methanation and hydrogen compres- 
sion section. The hydrocarbon feed for each unit is natural gas, and 
the product hydrogen is used for desulfurizing vacuum gas oil. The 
materials failures and successes that have been encountered in each 
section of the unit are described here. In the reforming section, no 
furnace tube or pigtail failures have occurred so far; however, some 
problems have been encountered in the furnace header and with an 
Incoloy control valve. Corrosion problems have also occurred in the 
water and steam generation system. Details of these problems and 
their solution are described. The Catacarb unit for carbon dioxide 
removal has generally performed satisfactorily. The corrosion inhibi- 
tor used in Catacarb units protected the carbon steel equipment from 
corrosion. Materials failures, which have occurred in several isolated 
sections of the unit, are reviewed, and the materials or design 
changes made, described. In the shift section, methanation and 
product hydrogen areas, no corrosion has been encountered, and the 
materials used have performed satisfactorily. The effect of any 
materials problems on plant availability has been minimal, and each 
plant has had a service factor of 95% since start-up. This reflects the 
extensive effort made by industry to optimize materials selection for 
these plants snce the original high pressure units came on stream. 


COAL GASIFICATION 


17082 (FE—2206-10) Catalytic conversion of coal energy to hy- 
drogen. Quarterly technical progress report, January 1—March 31, 
1977. Starkovich, J.A.; Pinkerton, J.D.; Motley, E.; Nishina, M. 
(TRW Defense and Space Systems Group, Redondo Beach, Calif. 
(USA). Chemical Engineering Dept.). Apr 1977. Contract EX-76-C- 
01-2206. 74p. Dep. NTIS, PC A04/MF AO1. 

The fixed-bed reactor experimentation was completed. The 
effectiveness of calcium fluoride, sodium dihydrogen phosphate, and 
calcium phosphate in extending alkali catalyst lifetime or recyclabili- 
ties was determined. In addition the effect of solution impregnation 
on catalyst performance for the char-lime-steam reaction was also 
determined. Most of the components for the elevated pressure fluid- 
bed reactor were received and the assembly of the laboratory 
reactor started. Finally, several experiments have been conducted to 
observe the behavior of the acceptor material and to resolve certain 
difficulties concerning the performance of these materials. In cata- 
lyst-acceptor physical-chemical properties task the following was 
accomplished: determining of the char-sulfur retention properties of 
acceptor-catalyst systems, completing optical, scanning electron mi- 
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croscope, and x-ray diffraction analysis of deactivated catalyst sys- 
tems in reaction ash residues, and measuring the relative carbon 
dioxide absorption properties of chemically pure lime and a recal- 
cined natural dolomite. Principal accomplishments made under the 
catalyzed steam-oxygen-char reaction studies task include complet- 
ing experiments to measure the effect that catalyst concentration had 
on the rate and product composition of the char-steam reaction, and 
determining the recyclability performance of five catalyst systems 
for the char-steam reaction, using the fixed-bed reactor. Under the 
engineering studies task, a block diagram of the conceptualized 
catalytic gasification process was prepared and a process design basis 
developed. A preliminary process flow diagram was completed and 
material and energy balances around lack of the process unit oper- 
ations made. Identification and sizing of the major pieces of process 
equipment was initiated. 


STEAM-IRON PROCESS 
REFER ALSO TO CITATION(S) 16394, 18748 


17083 (FE—2435-8) Development of the steam—iron process for 
hydrogen production. Project 9010 quarterly report No. 2, October 
1—December 31, 1976. (Institute of Gas Technology, Chicago, IIl. 
(USA)). Oct 1977. Contract EX-76-C-01-2435. 72p. Dep. NTIS, PC 
A04/MF AO1. 

Status of the operational evaluation of the steam-iron pilot 
plant for hydrogen production and related supporting research stud- 
ies is reported. The overall program plan has been divided into seven 
tasks: reactor system start-up, reactor system variables study, design 
of static blade test equipment, kinetic studies, char evaluation, attri- 
tion studies, and lift-line studies. The objective of Task 1 is to 
achieve controlled operation of the producer and the steam-iron 
reactors. Two solids-circulation tests were conducted in the steam- 
iron reactor. The objective of Task 4 is to develop improved solids 
with high chemical reactivity, high attrition resistance, and no 
tendency to agglomerate for use in the steam-iron reactor. Sixteen 
reactivity and 15 attrition tests were conducted. None of the materi- 
als tested displayed a significantly better combination of reactivity 
and attrition resistance than the siderite ore now being used in the 
pilot plant. The objective of Task 5 is to test chars for future use in 
the producer reactor for the steam-iron process. Ten tests were 
conducted with Montana subbituminous char. The objective of Task 
6 is to determine the attrition characteristics of siderite ore and char. 
Two tests were conducted with -80+ 100 mesh siderite to determine 
the effect of gas density on the attrition characteristics of siderite. 
The objectives of Task 7 are to determine the flow characteristics of 
the dense-phase lift and the acceleration zone—the transition zone 
between the dense- and the lean-phase lifts. Existing equipment was 
modified during the previous quarter for carrying out the experi- 
ments. Thirteen tests were conducted during the present quarter. 


STORAGE 
REFER ALSO TO CITATION(S) 17050 


CHEMISORPTION 
REFER ALSO TO CITATION(S) 17070 


17084 (CONF-771134—1) Energy related research on metal hy- 
drides at Mound. Bowman, R.C. (Mound Lab., Miamisburg, Ohio 
(USA)). 1977. Contract EY-76-C-04-0053. 28p. Dep. NTIS, PC 
A03/MF AO1. 

From Physics department seminar; Dayton, OH, USA (14 
Nov 1977). 

After a brief review of the hydrogen fuel cycle where select- 
ed metal hydrides have important energy storage applications, a 
general description of the hydride research activities supported at 
Mound by the U.S. Department of Energy will be presented. Cur- 
rent investigations of the vanadium-hydrogen system will illustrate 
various solid-state problems involving diffusion, phase diagrams, and 
isotope effects 


TRANSPORT 


REFER ALSO TO CITATION(S) 17086 


MARKETING AND ECONOMICS 


REFER ALSO TO CITATION(S) 17077, 17078 
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INDUSTRIAL AND COMMERCIAL USE 
REFER ALSO TO CITATION(S) 17050, 18748, 18753, 18760 


17085 (BNL—21165, pp 221-229) Future of hydrogen in the gas 
industry. Gregory, D.P. (Institute of Gas Technology, Chicago). 
1975. 

From 1. international energy agency water electrolysis work- 
shop; Upton, NY, USA (23 Sep 1975). 

In Proceedings of the first International Energy Agency 
water electrolysis workshop. 

The following topics are discussed: some industrial and gov- 
ernment opinions about hydrogen as an energy medium; gas industry 
opportunities; and required thrust of a gas industry R and D pro- 
gram on hydrogen. (LK) 


17086 Technical prospects for commercial and residential distri- 
bution and utilization of hydrogen. Pangborn, J.; Scott, M.; Sharer, J. 
(Inst. of Gas Tech., Chicago). Int. J. Hydrogen Energy; 2: No. 4, 431- 
445(1977). 

Hydrogen has been suggested as a fuel gas to eventually 
replace natural gas in commercial and residential heating and cook- 
ing applications. After transmission from a production site to a city 
gate, the delivery of hydrogen would be through the pipelines of 
conventional (natural gas) distribution systems. It would be combust- 
ed in appliances with suitably modified burners. Through a recent 
technology survey sponsored by NASA (Marshall Space Flight 
Center, Huntsville, Alabama) and through experimental and analyt- 
ical efforts at the Institute of Gas Technology, we have assembled 
preliminary technical assessments for the distribution and utilization 
of hydrogen in this role. The flow rates and pressures of a gas 
distribution system using hydrogen probably will be different from 
those for natural gas. Increased operating pressures are predicted for 
hydrogen flow conditions of equivalent (to natural gas) energy 
delivery. Procedures will have to accommodate various safety as- 
pects, but leakage is not considered an especially severe problem 
with hydrogen. Operating conditions for appliance burners will be 
different for hydrogen in terms of primary air and probably delivery 
pressures. Flashback and noisy operation must be prevented. Re- 
placement of burners for hydrogen operation is possible. 


PROPERTIES 
REFER ALSO TO CITATION(S) 19010 


17087 Chemical nonequilibrium effects in hydrogen—air laminar 
jet diffusion flames. Miller, J.A.; Kee, R.J. (Sandia Labs., Livermore, 
CA). J. Phys. Chem.; 81: No. 25, 2534-2542(15 Dec 1977). 

A theoretical medel for the structure of hydrogen-air laminar 
jet diffusion flames has been developed. The model includes the 
effects of nonequilibrium chemical kinetics and realistic transport 
properties. The reaction zone in such flames is found to resemble the 
recombination zone in premixed flames. Distributions of the free 
radicals H, O, and OH are substantially in excess of local equilibrium 
values. The computed results show that the partial equilibrium 
approximation, which is often employed in premixed flames, is valid 
within the reaction zone but breaks down outside it. Hydroperoxyl is 
found to be an important intermediate species in the flame, being 
formed primarily by the reversible recombination reaction H + Q) 
+ M — HO: + M and destroyed by H, O, and OH radical attack. 
The absence of chemical equilibrium and the broadening of the 
energy release zone result in peak temperatures which are well 
below the adiabatic flame temperature. Broadening of the energy 
release zone is due significantly to the mobility of hydrogen atoms. 


17088 Hydrogen in metals. Volume 1. Elmsford, NY; Pergamon 
Press Ltd. (1977). 88p. (In French and English). (CONF-770613— 
P1). 


From 2. international congress on hydrogen in metals; Paris, 
France (Jun 1977). 

Individual papers were indexed for inclusion in the DOE 
energy data base. (LK) 


17089 Present ideas about the mechanisms of hydrogen embrittle- 
ment of iron and ferrous alloys. Talbot-Besnard, S. pp 11p, Paper 2 of 
In Hydrogen in metals. Volume 1. Elmsford, NY; Pergamon Press 
Ltd. (1977). (In French) 

From 2. international congress on hydrogen in metals; Paris, 
France (Jun 1977). 

See CONF-770613—P1. 

The knowledge about the mechanisms of hydrogen embrittle- 
ment has greatly improved within the last five years. Results are 
comparable in spite of different methods and materials. The influ- 
ence of hydrogen in the whole range of mechanical properties is 
now being considered. 
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OTHER SYNTHETIC AND NATURAL 
FUELS 


REFER ALSO TO CITATION(S) 17157, 17158, 17172, 17173, 18459 


HYDROCARBON FUELS 
REFER ALSO TO CITATION(S) 16755, 16756, 17223, 18826, 20033 


17090 Effects of lead on biodegradation of hydrocarbons in soil. 
Jensen, V. (Royal Veterinary and Agricultural Univ., Copenhagen). 
Oikos; 28: No. 2-3, 220-224(1977). 

The possible effects of lead on biodegradation of oily wastes 
in soil were studied in model experiments. It was found that addition 
of lead caused certain changes in the soil microflora: a general 
reduction of the bacterial populations and proliferation of a few 
fungal species. Simple alkanes were readily decomposed in presence 
of high concentrations of lead, but decomposition of complex mix- 
tures of hydrocarbons (heavy fuel oil) was significantly retarded. 
The importance of these observations for the use of the soil cultiva- 
tion process for disposal of oily waste is discussed. 


PROPERTIES 
REFER ALSO TO CITATION(S) 19342, 19343 


17091 Some general principles obtained from numerical studies of 
methane combustion. Creighton, J.R. (Univ. of California, Liver- 
more). J. Phys. Chem.; 81: No. 25, 2520-2526(15 Dec 1977). 

The results of numerical calculations of methane oxidation are 
discussed and analyzed. A simple mathematical model of CO oxida- 
tion accounts for the superequilibrium concentrations of OH at late 
times. A similar model for the induction period shows that the 
equivalent activation energy does not equal that of any one elemen- 
tary reaction, in agreement with experiment. The reactions during 
methane consumption are shown to be controlled by a balance 
between the rates of creation and consumption of radicals. This 
balance helps explain the importance of C2He formation and allows 
prediction of the sensitivity of the reaction mechanism to variation 
of rate constants. 


PREPARATION 
REFER ALSO TO CITATION(S) 18458 


CHEMICAL SYNTHESIS 
REFER ALSO TO CITATION(S) 16344, 16361, 16470 


17092 (FE—2469-16) Experimental program for the development 
of peat gasification. Monthly status report, July 1—July 31, 1977. 
(Institute of Gas Technology, Chicago, Ill. (USA)). 1977. Contract 
EX-76-C-01-2469. 17p. Dep. NTIS, PC A02/MF AOl. 

As part of the physical properties evaluation the viscosities of 
20 slurries containing lignite with two different moisture contents, 
and 7 containing wet-carbonized high-pressure compacted peat were 
measured. The resuts show that increasing the moisture content of 
lignite increases the slurry viscosity; however, the effect is not 
nearly as great as it is on peat. The results also show that the 
viscosities of slurries containing wet-carbonized high-pressure com- 
pacted peat are slightly higher than those containing raw or high- 
pressure compacted (only) peat. In coiled-tube reactor experiments 
we conducted four tests. Three constant heat-up rate tests (conduct- 
ed at about 515 psia and 1350°F) used hydrogen, and the isothermal 
test used helium. The results show that increasing the gas tempera- 
ture from 1000° to 1400°F (for constant heat-up rate tests conducted 
in hydrogen) increases the carbon conversion from 45 to 66%. The 
methane (and ethane plus ethylene) yield increases from 2 to 40% of 
the feed carbon, and the heavy hydrocarbon yield decreases from 26 
to 11% of the feed carbon. In lift-line reactor studies the construc- 
tion phase was completed and equipment shakedown is under way. 
In kinetic studies and modeling we completed analyses of the data 
from the coiled-tube reactor experiments and are preparing an 
interim report on this part of the task. The analyses indicate that 
methane, ethane, and ethylene produced during hydrogasification 
are derived from three sets of reactions: (1) direct pyrolysis, (2) 
hydrogenation of heavy hydrocarbons, and (3) rapid-rate methana- 
tion of semi-char. 
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17093 (FE—2469-18) Experimental program for the development 
of peat gasification. Monthly status report, August 1—August 31, 
1977. (Institute of Gas Technology, Chicago, Ill. (USA)). 1977. 
Contract EX-76-C-01-2469. 17p. Dep. NTIS, PC A02/MF AOIl. 

In lift-line reactor studies we completed shakedown tests and 
conducted one test with hydrogen at about 420 psia and 1500°F. The 
test lasted only 5 minutes and had to be terminated before achieving 
steady state because of seizure of the feed screw and plugging of the 
cyclone and solids filter. Analyses of the oil produced during the test 
show that it is sulfur-free and that its major constituents include 
about 20 wt % of BTX (benzene, toluene, and xylene), 21 of 
naphthalene, and 19 of phenols. Its overall composition can be 
represented by the empirical formula CH/sub 0.98/O/sub 0.023/N/ 
sub 0.007/. No other data were obtained from this test. Corrective 
steps have been taken to alleviate the problems encountered in the 
first test. More tests will be conducted next month. In kinetic studies 
and modeling we selected an optimum gasifier configuration for 
methane production from peat. We also completed the interim report 
on the analyses of the data from the coiled-tube reactor tests and on 
optimum peat gasifier selection. Analyses of the data from the lift- 
line reactor studies will be started when they become available. 


17094 (FE—2469-19) Experimental program for the development 
of peat gasification. Monthly status report, September 1—September 
30, 1977. (Institute of Gas Technology, Chicago, IIl. (USA). 1977. 
Contract EX-76-C-01-2469. 10p. Dep. NTIS, PC A02/MF AO1. 

In Task 4 (Lift-Line Reactor Studies), four hydrogasification 
tests with hydrogen at temperatures and pressures in the ranges of 
1400° to 1535°F and 215 to 535 psia. The first three tests were only 
partially successful, but the fourth test was conducted very success- 
fully. A steady-state operation period of over 3 hours was achieved 
in this test, which was shut down voluntarily. Analyses of char and 
oil samples from the first two tests show carbon conversions of 
about 70% and 76% of the feed carbon, respectively; results also 
show that the oils contain, primarily, about 62 wt. % aromatics, 18 
wt.% oxygenated organics, and 16 wt.% nitrogenated organics. The 
high level of nitrogenated organics in the oils probably resulted from 
nitrogen (used for start-up) in the system that had not been purged 
out due to the short duration of these two tests. As per schedule for 
this month, we evaluated the need to initiate work on Task 6, 
fluidized-bed hydrogasification of peat char. Analyses of the hydro- 
gasification tests conducted to date indicate that only a single 
hydrogasification stage is required for converting peat; therefore, it 
is not advisable to initiate Task 6 as outlined in the original program. 
In Task 7 (Kinetic Studies and Modeling), we developed a computer 
program for the Peat-Gas Reactor, which incorporates a slurry 
dryer; a co-current dilute-phase, short-residence-time hydrogasifier; 
and a steam-oxygen peat-char gasifier. The program will be updated 
based on the results from tests in the process development unit 
(PDU). Such a program will facilitate optimization of the peat 
gasification process. 


17095 (ORNL/FE—1, pp 51-63) Conversion of methanol to 
high-octane gasoline. Nov 1977. 

In Synthetic Fuels Process Research Digest. 

This process efficiently produces good-quality premium gaso- 
line from coal-derived synthetic methanol with few process steps, 
little energy consumption, and established technology. Each gallon 
of methanol, which contains 56,905 Btu (60.061 J), is converted to 
54,402 Btu (57.397 J) of products in forms that are easier to use. The 
thermal efficiency of the conversion process is 95.5%, and the cost 
of conversion is 5 cents per gallon of gasoline produced. Although 
gasoline made by any coal conversion method cannot match the 
price of that derived from crude oil today because of the high costs 
of the initial coal gasification, a number of possibilities exist even 
within the methanol-to-gasoline process to make its product more 
economically competitive. Methane extracted from the synthesis gas 
and from the methanol-to-gasoline conversion process for use in 
synthesized natural gas would be quite valuable and would decrease 
the overall operational cost. Preliminary results show that ethanol 
can also be converted into a satisfactory gasoline under conditions 
similar to those discussed here. Operational variations, such as 
recycling durene and employing quench zones in the conversion 
reactor, might enhance the reactivity of the catalyst or otherwise 
increase the productivity of the process. Additional design and 
experimental work on the fluidized-bed concept may produce a 
more attractive process scheme. Countries, such as Pakistan, New 
Zealand, and Australia, which have more natural gas and less crude 
oil than they need, can use this process to produce gasoline from 
natural gas without the high front-end costs of gasification. 


17096 (PERC/RI—77/10) Deactivation of Raney nickel methan- 
ation catalyst. Schehl, R.R.; Pennline, H.W.; Youngblood, A.J.; 
Baird, M.J.; Strakey, J.P.; Haynes, W.P. (Energy Research and 
Development Administration, Pittsburgh, Pa. (USA). Pittsburgh 
Energy Research Center). Aug 1977. 27p. Dep. NTIS, PC A03/MF 
AOl. 

The various mechanisms by which nickel methanation cata- 
lysts may become deactivated are discussed in detail. The analytical 
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data from spent catalysts removed from pilot-plant-scale reactors are 
then related to these deactivation mechanisms. These data represent 
a number of lifetime experiments which have been performed over 
the past six years. 


17097 Variable pressure fuel generator and method. Blenman, 
O.L. US Patent 4,054,423. 18 Oct 1977. Filed date 21 Jul 1975. 12p. 

A method and apparatus is claimed for generating acetylene 
gas by reacting water and calcium carbide wherein a tank containing 
water is pressurized by a pump in a manner feeding the water to 
another vessel wherein it reacts with particulate calcium carbide to 
generate acetylene gas. A portion of the acetylene gas is returned 
through a pressure regulator to the water tank in a manner maintain- 
ing regulated system operating pressure on the water to sustain the 
reaction without overproduction of the gas. The apparatus can be 
located in a vehicle for on board generation of acetylene gas as fuel 
for the internal combustion engine thereof. 8 claims, 4 figures. 


17098 Conversion of coal to high octane gasoline. Garwood, 
W.E.; Jacob, S.M.; Kuo, J.C.; Wise, J.J. (to Mobil Oil Corp.). US 
Patent 4,049,734. 20 Sep 1977. Filed date 8 Apr 1975. 10p. 

An integrated process for converting coal to high octane 
gasoline by gasifying the coal in such manner as to form a gas 
comprising carbon oxides, hydrogen and methane; contacting this 
gas in one or a series of steps with one or a series of catalysts, 
respectively comprising a special high silica to alumina ratio zeolite; 
converting the carbon oxides and hydrogen by such contact to a 
product comprising water, high octane aromatic gasoline and light 
hydrocarbon gases; alkylating the Cs and C, olefins with the isobu- 
tane in the light gases to produce alkylate gasoline; admixing the 
aromatic and alkylate gasolines; and subjecting the C2- portion of the 
product to catalytic methanation via a nickel catalyst to produce 
synthetic natural gas. 


PREPARATION FROM WASTES OR BIOMASS 


REFER ALSO TO CITATION(S) 16420, 17168, 17171, 17179, 
17301, 18433, 18457 


17099 (COO—2900-7) Fast production of methane by anaerobic 
digestion. Annual progress report, May 24, 1976—May 23, 1977. 
Finney, C.D.; Evans II, R.S.; Finney, K.A. (Natural Dynamics, Des 
Moines, Iowa (USA)). Jun 1977. Contract EY-76-C-02-2900. 75p. 
Dep. NTIS, PC A04/MF AOl1. 

Since the productional cost of methane generated by anaero- 
bic digestion of cellulose is on the economic borderline and the cost 
could be reduced by increasing the rate of the digestion process, a 
research program was undertaken to delineate the most promising 
areas of development. The concept that the step involving transfer 
of products from solution is rate-limiting and inhibiting in anaerobic 
digestion was supported by all evidence available. The most signifi- 
cant design implication of this concept is that faster gas production 
can be achieved in a two-stage digestion system in which unreactive 
solids are eliminated after the hydrolysis step so that the effluent to 
the gas-producing stage possesses a low viscosity. The advantages 
and disadvantages of three hydrolysis methods (enzymatic, anaero- 
bic, and acid) are reviewed. 


17100 (COO—2900-8) Fast production of methane by anaerobic 
digestion. Progress report, May 24, 1977—September 9, 1977. Finney, 
C.D.; Evans, R.S. II; Finney, K.A. (Natural Dynamics, Des Moines, 
Iowa (USA)). Sep 1977. Contract EY-76-C-02-2900. 28p. Dep. 
NTIS, PC A03/MF AO1. 

Steady state and kinetic data for the thermophilic conversion 
of glucose to methane by anaerobic bacteria in the temperature 
range from 58°C to 71°C is presented. Maximal reduction of COD 
in the liquid phase was observed at 61 to 64°C. The organic nitrogen 
concentration, an indicator of bacterial mass, decreased in a steady 
fashion as temperature was increased. A significant deterioration of 
performance was observed when the temperature was increased 
beyond 70°C. At all temperatures, glucose disappeared more rapidly 
than the volatile acids did. Glucose disappeared more slowly as the 
temperature was increased. The rate of disappearance of the volatile 
acids was not strongly temperature dependent in the region from 58 
to 68°C. 


17101 (COO—2900-10) Fast production of methane by anaerobic 
digestion. Progress report, October 8, 1977—November 6, 1977. 
Finney, C.D.; Evans, R.S. II; Finney, K.A. (Natural Dynamics, Des 
Moines, Iowa (USA)). Nov 1977. Contract EY-76-C-02-2900. 31p. 
Dep. NTIS, PC A03/MF AOI. 

Kinetic data in the form of reducing sugars, pH, soluble 
COD, volatile acids, carbon dioxide, methane, and total pressure 
measurements were taken during four hour intervals for three digest- 
ers operating at 58.0, 62.5, and 66.0°C, respectively. Optimal perfor- 
mance was observed for the digester operating at 62.5°C. The 
changes in reducing sugar and hydrogen ion concentrations corre- 
sponded and they varied inversely with temperature. The rate of 
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appearance of total volatile acids was also inversely dependent upon 
temperature. While the initial rate for the disappearance of soluble 
COD was inversely dependent upon temperature, the final rate was 
not. The latter corresponded with the rates for the disappearance of 
total volatile acids. Most of the observed increases in pressure 
occurred during the 15 second mixing pulses at 350 rpm. Acclima- 
tion of a system for converting RDF from the Ames, Iowa Munici- 
pal Plant to soluble COD is proceeding. 


17102 Method for producing methane gas by processing waste 
materials. Switzgable, H. (to Alpha Systems Corp.). US Patent 
4,053,395. 11 Oct 1977. Filed date 28 May 1976. 8p. 

A method is claimed for producing methane and other prod- 
ucts by processing a slurry of biodegradable waste materials includ- 
ing two tanks containing waste material which are connected to 
allow fluid flow communication between slurry in each tank, each 
tank being airtight with respect to the ambient, one of said tanks 
containing a cathode and the other tank containing an anode to aid 
in the growth of methane producing bacteria; the tanks are provided 
with movable hoods for collecting gas. 7 claims, 2 figures. 


17103 Safety and design considerations for farm digesters. 
Abeles, T.P. (IE Associates, Burnsville, MN); Dale, E.M. pp 781-787 
of In Energy use management. Vol. I. Fazzolare, R.A. (ed.). Elms- 
ford, NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

Anaerobic digesters for farm waste management in the U.S. 
must be designed with a greater sophistication than those extant in 
other countries, yet economics dictates that the sophistication of 
sewage treatment plants be avoided without sacrificing reliability 
and safety. The use of a plug-flow system utilizing a low-cost 
mesophyllic fermenter and a covered lagoon can approach this 
optimum. The alternatives and trade-offs are examined briefly. 


17104 Potential of bio-gas plants. Kashkari, C. (Univ. of Akron, 
OH). pp 975-980 of In Energy use management. Vol. I. Fazzolare, 
R.A. (ed.). Elmsford, NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

Bio-gas energy has the potential for supplying domestic 
energy requirements of hundreds of millions of people living in rural 
areas of developing countries. This paper discusses the principle of 
operation, constructional features and economics of bio-gas plants. 
Most of the plants installed so far are small single-family units. These 
plants have been beseiged by numerous maintenance problems with 
the result that many plants have become inoperative. Moreover, 
efficiency of these small units is not high. Wherever possible, it is 
desirable to produce gas at large central plants in sufficient quantities 
to cover the entire villages. That will produce efficiency and reliabil- 
ity of supply. Gas production goes down during winter and research 
is needed to increase production under low-temperature conditions. 
A bio-gas project is under way in Oklahoma that will produce 3.5 
million cubic feet of gas daily when completed by the end of 1977. 


17105 Methane gas recovery from landfills: a worldwide perspec- 
tive. Colonna, R.A. (Environmental Protection Agency, Washing- 
ton, DC). pp 945-962 of In Future supply of nature-made petroleum 
and gas. Meyer, R.F. (ed.). Elmsford, NY; Pergamon Press Inc. 
(1977). 

From 1. UNITAR conference on energy and the future; 
Laxenburg, Austria (5 Jul 1976). 

See CONF-760763—. 

The global potential of methane gas recoverable from land- 
fills is large. The author discusses the economics of natural gas, or 
the demand side of the equation; the U.S. landfill gas potential; the 
demonstration project in Mountain View, California; and estimates 
of landfill gas potential in other nations. (MCW) 


ALCOHOL FUELS 


REFER ALSO TO CITATION(S) 18814, 18826, 18828, 18829 


PREPARATION 


CHEMICAL SYNTHESIS 


17106 (FE—2416-17) Conceptual design of a coal to methanol 
commercial plant. Monthly technical progress report, August 1977. 
(Badger Plants, Inc., Cambridge, Mass. (USA)). 22 Sep 1977. Con- 
tract EX-76-C-01-2416. 17p. Dep. NTIS, PC A02/MF AO1. 

The progress made with respect to the coal and lime prepara- 
tion, gasification, acid gas removal, environmental, and steam and 
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power generation components in the conceptual design is reported. 
(JSR) 


PREPARATION FROM WASTES OR BIOMASS 
REFER ALSO TO CITATION(S) 17168, 17169, 17170, 17181, 17392 


17107 Effects of mixing, temperature, and nutrient concentration 
on the fermentation of a mixed sugar solution simulating the hexose 
content of waste sulfite liquor. Pineault, G.; Pruden, B.B.; Loutfi, H 
(Univ. of Ottawa). Can. J. Chem. Eng.; 55: No. 3, 333-340(Jun 1977). 

The results of changes in temperature, mixing and nutrient 
concentration on the conversion by yeast of D-mannose, D-galac- 
tose, and D-glucose using Saccharomyces cerevisiae strain were 
studied. These sugars are present in waste sulfite liquor. From the 
operating conditions used in this study, the most rapid removal of 
sugars found at a pH of 5 were temperature 36°C, mixing 700 rpm, 
and nutrient concentration 13.3 g/l. The fermentation was carried in 
a three-litre batch reactor and the main variables measured were 
dissolved oxygen, yeast growth, alcohol production, total sugar 
consumption, and D-mannose, D-galactose and D-glucose utiliza- 
tion. It was found that the fermentation could be fitted to the 
published Kono-Assai model. 


17108 Thermophilic methane production from cattle waste. 
Varel, V.H.; Isaacson, H.R.; Bryant, P. (Univ. of Illinois, Urbana). 
Appl. Environ. Microbiol.; 33: No. 2, 298-307(Feb 1977). 

Methane production from waste of cattle fed a finishing diet 
was investigated, using four 3-liter-working volume anaerobic diges- 
tors at 60°C. At 55°C a start-up culture, in which waste was the 
only source of bacteria, was generated within 8 days and readily 
adapted to 60°C, where efficiency of methanogenesis was greater. 
Increasing the temperature from 60 to 65°C tended to drastically 
lower efficiency. When feed concentrations of volatile solids (VS, 
organic matter) were increased in steps of 2% after holding for 1 
month at a given concentration, the maximum concentrations for 
efficient fermentation were 8.2, 10.0, 11.6, and 11.6% for the reten- 
tion times (RT) of 3, 6, 9, and 12 days, respectively. The VS 
destructions for these and lower feed concentrations were 31 to 37, 
36 to 40, 47 to 49, and 51 to 53% for the 3-, 6-, 9-, and 12-day RT 
digestors, respectively, and the corresponding methane production 
rates were about 0.16, 0.18, 0.20, and 0.22 liters/day per g of VS in 
the feed. Gas contained 52 to 57% methane. At the above RT and 
feed concentrations, alkalinity rose to 5,000 to 7,700 mg of CaCOs 
per liter (pH to 7.5 to 7.8), NHs plus NH,* to 64 to 90 mM, and total 
volatile acids to 850 to 2,050 mg/liter as acetate. The 3-day RT 
digestor was quite stable up to 8.2% feed VS and at this feed 
concentration produced methane at the very high rate of 4.5 liters/ 
day per liter of digestor. Increasing the percentage of feed VS 
beyond those values indicated above resulted in greatly decreased 
organic matter destruction and methane production, variable de- 
crease in pH, and increased alkalinity, ammonia, and total volatile 
acid concentrations, with propionate being the first to accumulate in 
large amounts. These studies indicate that loading rates can be much 
higher than those previously thought useful for maximizing methan- 
ogenesis from cattle waste. 


17109 Ethanol effects on the kinetics of a continuous fermenta- 
tion with Saccharomyces cerevisiae. Bazua, C.D.; Wilke, C.R. (Univ. 
of California, Berkeley). Biotechnol. Bioeng. Symp.; 19: No. 7, 105- 
118(1977) 

From Symposium on single cell protein substrates presented 
at the First Chemical Congress of the North American Continent; 
Mexico City, Mexico (30 Nov 1975). 

The kinetic pattern of product inhibition for the strain S. 
cerevisiae ATCC No. 4126 was determined experimentally. A three- 
constant equation was obtained to correlate the growth and ethanol 
production with respect to the ethanol production. The equation 
shows that there is a limiting ethanol concentration beyond which 
the cells could not grow or produce ethanol. (JSR) 


PROPERTIES 


REFER ALSO TO CITATION(S) 17113 


PREPARATION 
REFER ALSO TO CITATION(S) 17171 


17110 Process for treating gases in the ammonia synthesis, Gua- 
dalupi, M. US Patent 4,055,627. 25 Oct 1977. Priority date 15 Nov 
1969, Italy. 6p. 

In the synthesis of ammonia, a process is disclosed for treating 
the gases flowing from the synthesis reactor wherein those gases 
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flow through a film absorber countercurrent to a cooled aqueous 
film to extract ammonia which is withdrawn as a strong solution 
from the absorber and scrubbed gases are combined for recycle with 
a stream of fresh feed which is then dehydrated by injecting liquid 
ammonia into the stream so that it rapidly expands and condenses the 
water vapor therein, and the dried gases are thereafter fed to the 
synthesis reactor. 13 claims, 1 figure. 


17111 Start-up modes for large-tonnage ammonia production 
units. Reznichenko, A.A.; Ivanov, V.A.; Perov, V.L.; Kafarov, 
V.V.; Davydov, V.M. Sov. Chem. Ind. (Engl. Transl.); 9: No. 8, 622- 
623(Aug 1977). 

Translated from Khim. Prom-st.; 9: No. 8, 592-594(Aug 1977). 

The existing start-up modes for large-tonnage ammonia pro- 
duction units are analyzed. It is shown that the basic characteristics 
of the start-up modes are the length of the start-up period and the 
start-up costs, which are significant for ammonia production. Possi- 
ble variations are suggested for stepping up the start-up process, 
providing for a reduction in the start-up period and start-up costs. 
Calculations show that the ammonia synthesis unit during start-up 
has significant energy and technological reserves, the utilization of 
which will allow the overall production efficiency to be raised 
significantly. 


17112 Development and introduction of ammonia synthesis reac- 
tors with low hydraulic resistance. Aizenbud, M.B.; Krasnushkina, 
N.V.; Shirokova, N.G.; Zakrevskii, V.M.; Elizar’ev, V.G. Sov. 
Chem. Ind. (Engl. Transl.); 9: No. 8, 624-626(Aug 1977). 

Translated from Khim. Prom-st.; 9: No. 8, 594-596(Aug 1977). 

Methods are analyzed for reducing the hydraulic resistance of 
ammonia synthesis reactors, including the use of radial gas supply 
through the catalyst bed. Ways to provide a uniform gas flow in 
radial reactors are analyzed. Industrial designs for radial ammonia 
synthesis columns are described. 


17113 Removal of carbon dioxide from gas with concentrated 
solutions of monoethanolyamine. Dymov, V.E.; Selitskii, A.P.; Leites, 
I.L.; Taraba, I1.T.; Kandyba, L.M.; Tyurina, L.S. Sov. Chem. Ind. 
(Engl. Transl.); 9: No. 8, 631-633(Aug 1977). 

Translated from Khim. Prom-st.; 9: No. 8, 600-602(Aug 1977). 

Results are presented from pilot plant tests of the removal of 
carbon dioxide from gas using aqueous solutions of monoethanola- 
mine (MEA) in varying concentrations from 20 to 50%. The depen- 


dence of the mass transfer coefficient and the per-unit heat consump- 
tion on the MEA concentration for various degrees of solution 
regeneration was determined. It is shown that for a constant degree 
of solution regeneration, an increase in the MEA concentration from 
20 to 50% causes an increase in the mass transfer coefficients. For a 
constant consumption of heat, the greatest mass transfer coefficient is 
achieved in gas purification with a 40% MEA solution. 


SOLID WASTE FUELS 


REFER ALSO TO CITATION(S) 17176, 17177, 17178 


HYDRO ENERGY 


PLANT DESIGN AND OPERATION 


17114 Digital synchronizer for computer controlled generating 
stations. Bjork, D.R. (Montana State Univ., Bozeman); Marcotte, 
K.E.; Shrauger, N.K.; Starr, D.C.; Wilkins, A.J. pp 1-4 of In 1977 
control of power systems conference and exposition. New York; 
Inst. of Electrical and Electronics Engineers, Inc. (1977). 

From 2. annual control of power systems conference and 
exposition; College Station, TX, USA (14 Mar 1977). 

See CONF-770384—. 

A simple synchronizer for use with a digital computer con- 
trolled generating station is described. A circuit was designed to 
obtain phase information between selected references and generating 
units. The program calculates rate of phase change and based on 
switch closure time, determines when to close the switch. This 
technique is applicable to most digitally controlled stations. 


17115 Real time control of hydroelectric power plants. Bjork, 
D.R. (Montana State Univ., Bozeman); Marcotte, K.E.; Shrauger, 
N.K.; Starr, D.C.; Wilkins, A.J. pp 89-93 of In 1977 control of power 
systems conference and exposition. New York; Inst. of Electrical 
and Electronics Engineers, Inc. (1977). 

From 2. annual control of power systems conference and 
exposition; College Station, TX, USA (14 Mar 1977). 

See CONF-770384—. 
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A small utility has used real time digital process controllers to 
automate two hydroelectric plants. This automation is a part of a 
system wide plan for a distributed energy control system. Modular 
hardware and software of wide applicability have been installed and 
operating since 1973. Some features include digital controlled volt- 
age regulation and var balance, unit synchronization, and load 
control. A detailed description of the digital system is given. Design 
constraints, problems and operational experiences are discussed. 


17116 Reducing cavitation erosion in hydraulic turbines. Py- 
layev, N.I. Gidrotekh. Stroit.; No. 8, 14-16(1976). (In Russian). 

Tests conducted at the Tsimlyan hydroelectric power plant 
for cavitation erosion of turbine rotor blades after 30,000 h of 
operation showed extensive erosion to depths of 30 to 35 mm in 30L 
carbon steel. In the same steel with a jacket of 1Kh18N9% stainless 
there were localized areas of erosion where the jacket had been 
penetrated and the 30L substrate eroded to depths of up to 15 mm. 
The blades made of 25Kh14NL stainless had practically no cavita- 
tion erosion. Tests at two other stations produced comparable re- 
sults. Methods of reducing cavitation erosion are discussed from the 
points of view of fabrication of parts that are exposed to cavitation 
of cavitation-resistant stainless steels, and turbine design involving 
the reduction of the intensity of cavitation effects. 


17117 Determination of the cavitation factor of hydraulic tur- 
bines by the method. Edel, Yu.U. Gidrotekh. Stroit.; No. 8, 17- 
20(1976). (In Russian). 

Various methods of determining turbine cavitation factors in 
relation to operational efficiency are analyzed. It is shown that the 
most competent method is to find that cavitation factor value that 
corresponds to the moment of initiation of cavitation effect on the 
energy parameters of the total installation. Equality of cavitation 
factors at the moment the energy parameters of the installation are 
affected (C/sub ust/) does not necessarily denote similarity of cavita- 
tion flows in similar turbines during isogonal operational modes. The 
similarity is destroyed more and more with advanced cavitation, thus 
the lower the C/sub ust/ value becomes by comparison with the C/ 
sub turb/ value (cavitation factor at cavitation initiation in the 
turbine). Selection of a critical cavitation factor C/sub cr/ in the 
area of C/sub ust/ at which the influence of cavitation on the energy 
parameters is determined by any method leads to considerable diver- 
sity in the values of C/sub turb/ for similar turbines operating in 
isogonal modes. The indeterminateness in the selection of the critical 
cavitation factor, although not removed entirely, can be mitigated if 
one takes the C/sub ust/ value to be the critical value. 


SOLAR ENERGY 


REFER ALSO TO CITATION(S) 18412, 18516 


17118 (ALO/3701—76/1, pp 2-3) Plans and programs of the 
Division of Solar Energy. Marvin, H. 1976. 

From Workshop on the 5 MW solar tower program; Hous- 
ton, TX, USA (17 May 1976). 

In Report on the symposium and workshop on the 5 MWt 
solar thermal test facility. 

The areas of solar energy research, development and demon- 
stration emphasized in the Division of Solar Energy budget in FY76, 
FY77 are spelled out. Expectations of increased funding allocated to 
the high priority for research and development in the central receiv- 
er program are voiced. The intention that the solar thermal electric 
test facility will be accessible to user groups in other research areas 
is stated. 


17119 (ALO/3701—76/1, pp 156-161) ERDA: university rela- 
tionships. Manasse, F. 1976. 

From Workshop on the 5 MW solar tower program; Hous- 
ton, TX, USA (17 May 1976). 

In Report on the symposium and workshop on the 5 MWt 
solar thermal test facility. 

Funding for development of alternative energy sources and 
suggestions for universities desiring to secure research and develop- 
ment support from ERDA in this area are presented. ERDA budgets 
for direct energy RD and D programs and supporting research for 
FY 1975, FY 1976, FY 1977 are tabulated. A process for arriving at 
a viable program proposal by a university is outlined. Several 
successful proposals by universities are discussed very briefly as 
examples. 


17120 (ALO/3701—76/1, pp 161-164) ERDA: industry relation- 
ships. Castellano, C.C. 1976. 

From Workshop on the 5 MW solar tower program; Hous- 
ton, TX, USA (17 May 1976). 

In Report on the symposium and workshop on the 5 MWt 
solar thermal test facility. 
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Various ERDA industry relationships that are available to 
help move or accelerate industry through the RD and D process 
towards commercial viability of alternative energy sources are brief- 
ly discussed. 


17121 (C-W—75-1) Solar Park, Palm Springs: a community plan 
for energy decency, 1975—1976. (Canada-West, Palm Springs, Calif. 
(USA)). 1976. vp. Palm Springs, CA. 

A number of possible actions by the Community of Palm 
Springs are combined into an integrated concept called Solar Park. 
This concept includes the pavilion pool solar heating; a solar energy 
information center at the public library; encouraging the establish- 
ment of a trade-journal and news service on solar energy; an airport 
building solar exhibit, encouraging education in solar energy careers; 
a solar energy park land preserve for research, development, demon- 
stration, and commercialization; encouraging the establishment of a 
solar technical institute; a solar energy museum; an energy alterna- 
tives study; and celebration of a solar energy week. (MHR) 


17122 Proceedings of the 1977 annual meeting of the American 
Section of the International Solar Energy Society. Volume 1, Sections 
26—38. Beach, C.; Fordyce, E. (eds.). Cape Canaveral, FL; Interna- 
tional Solar Energy Society (1977). 336p. (CONF-770603—P3). per 
set of 3 Vols. 

From Solar world meeting; Orlando, FL, USA (6 Jun 1977). 

Sixty-eight papers and thirty poster abstracts are included. A 
separate abstract was prepared for each. (LS) 


17123 National Solar Heating and Cooling Information Center. 
Lifsey, J.A. (National Solar Heating and Cooling Information 
Center, Philadelphia). pp 27.1-27.3 of In Proceedings of the 1977 
annual meeting of the American Section of the International Solar 
Energy Society. Volume 1, Sections 26—-38. Beach, C.; Fordyce, E. 
— Cape Canaveral, FL; International Solar Energy Society 
(1977). 

From Solar world meeting; Orlando, FL, USA (6 Jun 1977). 

See CONF-770603—P3. 

Under the provisions of the Solar Heating and Cooling Dem- 
onstration Act of 1974, a National Solar Heating and Cooling 
Information Center was established in 1976 by the Department of 
Housing and Urban Development, in corporation with the Energy 
Research and Development Administration. The mission of the 
Center is to disseminate information about the practical feasibility of 
using solar energy regarding solar heating, hot water, and cooling 
systems in homes and buildings, and to accelerate the development 
of the building market. The means by which the Center aims to 
achieve these goals and what has been done to date are described. 


17124 Advancing solar energy in the Southeast through education 
and training. Clarke, F.J. (Georgia Inst. of Tech., Atlanta); Fausett, 
J.G.; Tate, R.C. pp 27.4-27.5 of In Proceedings of the 1977 annual 
meeting of the American Section of the International Solar Energy 
Society. Volume 1, Sections 26—38. Beach, C.; Fordyce, E. (eds.). 
Cape Canaveral, FL; International Solar Energy Society (1977). 

From Solar world meeting; Orlando, FL, USA (6 Jun 1977). 

See CONF-770603—P3. 

The demand for trained personnel to work in energy is 
expected to grow rapidly as the National Energy Plan is implement- 
ed. Educational and training resources to meet this demand exist but 
better delineation of roles and coordination of the use of facilities is 
necessary. Georgia has developed a pilot program for the Southeast 
utilizing a technical university, a technical institute and a vocational 
technical school. Program emphasizes energy conservation and solar 
energy while providing entries to careers at several levels of compe- 
tence. Provision is made for interaction between members of ISES 
and the program. 


17125 Methodology for assessment of need for solar trained 
skilled workers. Orsak, C.G. (Navarro Coll., Corsicana, TX); Barn- 
stone, R.; Morehouse, J.H.; Gibson, H.J. pp 27.6-27.10 of In Pro- 
ceedings of the 1977 annual meeting of the American Section of the 
International Solar Energy Society. Volume 1, Sections 26—38. 
Beach, C.; Fordyce, E. (eds.). Cape Canaveral, FL; International 
Solar Energy Society (1977). 

From Solar world meeting; Orlando, FL, USA (6 Jun 1977). 

See CONF-770603—P3. 

A methodology is presented for assessing the qualitative and 
quantitative need for trained manpower in the solar energy industry. 
The assessment procedure described is presently being used in the 
Navarro College (Corsicana, Texas) study to determine the need for 
technician training in solar equipment maintenance and installation. 
The methodology consists of a coordinated initial effort by three 
separate working groups: an equipment group, a market penetration 
group, and a skills analysis group. The final solar manpower needs 
assessment is to be formulated from the combination of the results 
from the three initial working groups. Additional information on the 
specific objectives of each of the working groups, and their oper- 
ational procedure, is presented. 
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17126 Solar energy implementation centers. Hirshberg, A.S. 
(Booz, Allen and Hamilton, Bethesda, MD). pp 27.11-27.15 of In 
Proceedings of the 1977 annual meeting of the American Section of 
the International Solar Energy Society. Volume 1, Sections 26—38. 
Beach, C.; Fordyce, E. (eds.). Cape Canaveral, FL; International 
Solar Energy Society (1977). 

From Solar world meeting; Orlando, FL, USA (6 Jun 1977). 

See CONF-770603—P3. 

Solar space and water heating are currently technically feasi- 
ble and nearly economically competitive (with conventional fuels). 
However, widespread use will not automatically occur when the 
economics becomes competitive, in part because of the characteris- 
tics of the building industry. An Implementation Center designed to 
interact with consumers and the building industry will speed the use 
of solar heating and cooling. To be effective, the centers should be 
regional and provide communication both to the building industry 
and to solar researchers and manufacturers. The Centers should also 
provide information to potential users and evaluate solar projects. 
Two Implementation Centers could be funded at about $2 million 
each for a state the size of California through a small tax on natural 
gas and electricity sales. 


17127 Solar energy program in environmental design. Meyers, 
A.C. III. (Univ. of Houston, TX). pp 27.16-27.20 of In Proceedings 
of the 1977 annual meeting of the American Section of the Interna- 
tional Solar Energy Society. Volume 1, Sections 26—38. Beach, C.; 
Fordyce, E. (eds.). Cape Canaveral, FL; International Solar Energy 
Society (1977). 

From Solar world meeting; Orlando, FL, USA (6 Jun 1977). 

See CONF-770603—P3. 

The program in solar energy which was developed through I- 
BAR, Inc. for the Environmental Design College of the University 
of Colorado-Boulder is described. During each semester of the four- 
year program, the student was required to take a Natural Science/ 
Technology (NS/T) course. Since most environmental problems, 
require considerations of various effects due to solar energy, an 
appreciable amount of information on solar energy was incorporated 
throughout the four-year NS/T sequence. First the solar energy 
aspects of the required NS/T courses are discussed. Results and 
experiences in the various aspects of this program are discussed to 
provide information for possible application, in part or total, at other 
institutions and in applied areas. 


17128 Survey of research activities of the Division of Solar 
Energy, Energy Research and Development Administration. Kaufman, 
V. (Energy Research and Development Administration, Washing- 
ton, DC). pp 30.1-30.5 of In Proceedings of the 1977 annual meeting 
of the American Section of the International Solar Energy Society. 
Volume 1, Sections 26—38. Beach, C.; Fordyce, E. (eds.). Cape 
Canaveral, FL; International Solar Energy Society (1977). 

From Solar world meeting; Orlando, FL, USA (6 Jun 1977). 

See CONF-770603—P3. 

The primary goal of the solar energy program of the Energy 
Research and Development Administration is to develop and intro- 
duce, at an early date, economically competitive and environmental- 
ly acceptable solar energy systems to meet a significant fraction of 
the national energy requirements commensurate with its potential. 
The program is accomplished through the funding of specific pro- 
jects in each of the solar technologies. Information on the allocation 
of funds among the various types of R and D institutions and the 
division of funds between basic and applied research and develop- 
ments is given. The total operating funds of the Division of Solar 
Energy for FY 1977 have more than doubled over those of FY 1976 
which, in turn, were more than twice those of previous years. 


17129 Review of overseas solar technologies relative to interna- 
tional cooperation. Herwig, L.O. (Energy Research and Develop- 
ment Administration, Washington, DC). pp 30.6-30.11 of In Pro- 
ceedings of the 1977 annual meeting of the American Section of the 
International Solar Energy Society. Volume 1, Sections 26—38. 
Beach, C.; Fordyce, E. (eds.). Cape Canaveral, FL; International 
Solar Energy Society (1977). 

From Solar world meeting; Orlando, FL, USA (6 Jun 1977). 

See CONF-770603—P3. 

A brief review is presented of the overseas interests and 
activities in solar technology and cooperative programs and of the 
increasing cooperative relationships between the U.S. and various 
other countries. A more detailed review of overseas interests and 
cooperation in small solar thermal power systems is presented to 
illustrate the broadening interest in some technologies. In particular, 
technologies as developing in Japan, the U.S.S.R., France, Germany 
and other countries are summarized. Those technologies with great- 
est international interest include water and air heating for varied 
uses: heating and cooling of space for residential, commercial, and 
industrial use; pumping of water for general uses and for irrigation; 
and production of electricity by smaller power systems including 
solar thermal, photovoltaic, and wind systems. 
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17130 Florida solar energy industry. Yarosh, M.M.; Beaty, K.D.; 
Talwar, R. (Florida Solar Energy Center, Cape Canaveral). 
30.21-30.25 of In Proceedings of the 1977 annual meeting of the 
American Section of the International Solar Energy Society. 
Volume 1, Sections 26—38. Beach, C.; Fordyce, E. (eds.). Cape 
Canaveral, FL; International Solar Energy Society (1977). 

From Solar world meeting; Orlando, FL, USA (6 Jun 1977). 

See CONF-770603—P3. 

In 1974 the Florida Legislature established the Florida Solar 
Energy Center to carry out activities which would further the 
application and utilization of solar energy in Florida and in the 
nation. It was recognized that to carry out the specific mandates of 
the legislation, an indepth understanding of the status of solar energy 
in Florida and in particular of the fledgling solar energy industry 
was essential. Accordingly, a study was conducted of business and 
industrial activities in solar energy within Florida, and because it 
was recognized that such information would be of use in furthering 
the application of solar products, the decision was made to publish a 
directory of solar energy equipment and services available in the 
state. The study has now been completed, and the directory pub- 
lished and widely distributed. 


17131 Solar energy development. Marvin, H. (Energy Research 
and Development Administration, Washington, DC). pp 39p, Chap- 
ter XV of In Proceedings of National Energy Forum. Volume II. 
Jackson, J.L. (ed.). Akron, OH; University of Akron (1976). 

From National energy forum; Akron, OH, USA (26 Jul 1976). 

See CONF-760761—P2. 

The U.S. ERDA solar energy research, development, and 
demonstration program is described. Direct thermal applications, 
fuels from biomass, and solar electric conversion (including wind 
energy, photovoltaic, solar thermal electric, and ocean thermal 
energy) are discussed. (WHK) 


RESOURCES AND AVAILABILITY 


REFER ALSO TO CITATION(S) 17251, 17252, 17299, 18514 


17132 (ERDA/NASA/1022—77/21) Solar energy meter. Mas- 
ters, R.M. (National Aeronautics and Space Administration, Cleve- 
land, Ohio (USA). Lewis Research Center). Sep 1977. Contract EX- 
76-A-29-1022. 13p. (NASA-TM—73791). Dep. NTIS, PC A02/MF 


AOl 

An instrument was developed to continually integrate the 
energy available in incident light on a specifically oriented surface. 
The unit was designed for outdoor use in remote locations and is 
capable of operation over a temperature range of -20° to +60° 
centigrade with good accuracy. The unit is weather resistant, re- 
quires low power, has a high input impedance, is inexpensive, and 
has a visual readout and an analog output for recording. A silicon 
photovoltaic cell is used as the sensor. 


ECONOMICS 


REFER ALSO TO CITATION(S) 17128, 17130, 17144, 17232, 
17250, 17252, 17272, 18513, 18514 


17133 (LA-UR—77-2694) Impact of the national energy plan on 
solar economics, Ben-David, S.; Noll, S.; Roach, F.; Schulze, W 
(Los Alamos Scientific Lab., N.Mex. (USA)). 1977. Contract W- 
7405-ENG-36. 38p. (CONF-771203—6). Dep. NTIS, PC A03/MF 
AOl. 

From Alternative energy sources symposium; Miami Beach, 
FL, USA (5 Dec 1977). 

The National Energy Plan (NEP) sets as a goal the use of 
solar energy in two and a half million homes in 1985. A key 
provision of the NEP (as well as congressional alternatives) provides 
for the subsidization of solar equipment. The extent to which these 
subsidies (income tax credits) might offset the impact of continued 
energy price control is examined. Regional prices and availability of 
conventional energy sources (oil, gas, and electricity) were compiled 
to obtain a current and consistent set of energy prices by state and 
energy type. These prices are converted into equivalent terms ($/10° 
Btu) which account for combustion and heat generation efficiencies. 
Projections of conventional fuel price increases (or decreases) are 
made under both the NEP scenario and a projected scenario where 
all wellhead price controls are removed on natural gas and crude oil 
production. The economic feasibility (life-cycle cost basis) of solar 
energy for residential space heating and domestic hot water is 
examined on a state-by-state basis. Solar system costs are developed 
for each state by fraction of Btu heating load provided. The total 
number of homes, projected energy savings, and sensitivity to heat- 
wo, Boa sae alternative energy costs and prices are included in the 
analysis. 
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17134 Constraints in solar life cycle cost modeling. Halldane, 
J.F.; Meckler, G. (Gershon Meckler Associates, Washington, DC). 
pp 26.5-26.9 of In Proceedings of the 1977 annual meeting of the 
American Section of the International Solar Energy Society. 
Volume 1, Sections 26—38. Beach, C.; Fordyce, E. (eds.). Cape 
Canaveral, FL; International Solar Energy Society (1977). 

From Solar world meeting; Orlando, FL, USA (6 Jun 1977). 

See CONF-770603—P3. 

The commercialization of solar energy systems is primarily 
dependent on their cost. Life cycle costing is a methodology to 
compensate a high initial solar capital for a low operation cost 
through less utility energy over time. Present life cycle cost models 
tend to be constrained by an emphasis on investment; a traditional 
“savings approach” in cash flow analysis; large variations in power 
demand, insolation and data; a concept of payback period; and an 
energy benefit alone. Respectively, these problems have failed to 
provide all the interested parties with meaningful costs; limited the 
analyses of different time dependent cash flows; presented a greater 
professional risk in design; downgraded the difficulty in finding 
capital; and limited the benefits attributable to a system. These 
constraints are discussed here. A benefit-resource factor model is 
presented for assessing a priority of action in designing for a minimal 
utility energy and a life cycle cost having both modified demand and 
functional performance of a space. 


17135 Solar economic performance model for residential applica- 
tions. Groome, L.; Narayanan, P.; Shantzis, S.; Shaw, R.W. Jr. 
(Booz, Allen and Hamilton Inc., Bethesda, MD). pp 26.10-26.14 of 
In Proceedings of the 1977 annual meeting of the American Section 
of the International Solar Energy Society. Volume 1, Sections 26— 
38. Beach, C.; Fordyce, E. (eds.). Cape Canaveral, FL; International 
Solar Energy Society (1977). 

From Solar world meeting; Orlando, FL, USA (6 Jun 1977). 

See CONF-770603—P3. 

A mathematical model is described that has been developed 
to study the economics and financing of solar energy systems as 
applied to hot water and space heating in residential structures. The 
model is designed as an aid in the evaluation of solar economics for 
participants in the residential market including homebuyers, lending 
institutions, builders, and architects. In addition it can be used by 
economic analysts for incentive and other policy studies. 


17136 Economic evaluation of solar cooling and heating of build- 
ings. Chen, T.C.; Stillman, D.I. (Parsons Brinckerhoff Quade and 
Douglas, Inc., New York). pp 26.15-26.17 of In Proceedings of the 
1977 annual meeting of the American Section of the International 
Solar Energy Society. Volume 1, Sections 26—38. Beach, C.; For- 
dyce, E. (eds.). Cape Canaveral, FL; International Solar Energy 
Society (1977). 

From Solar world meeting; Orlando, FL, USA (6 Jun 1977). 

See CONF-770603—P3. 

The environmental, legal, technological and economic issues 
that must be considered during any evaluation of solar-assisted 
heating and/or cooling systems are addressed. 


17137 Effect of tax-credits on the economics of solar heating for 
homeowners. Reid, R.L. (Cleveland State Univ.); Hendricks, R.C. pp 
26.18-26.22 of In Proceedings of the 1977 annual meeting of the 
American Section of the International Solar Energy Society. 
Volume 1, Sections 26—38. Beach, C.; Fordyce, E. (eds.). Cape 
Canaveral, FL; International Solar Energy Society (1977). 

From Solar world meeting; Orlando, FL, USA (6 Jun 1977). 

See CONF-770603—P3. 

A hypothetical 114m? (1231 ft?) house in Hampton, Virginia 
was selected for study since hourly insolation values and weather 
data were available on computer tape for 1962. (2263 degree C or 
4073 degree F heating days). The house was assumed to have a 38m? 
(409 ft?) of collector facing south at 32° from the horizontal. Heating 
and domestic hot water were supplied by the solar system with the 
house kept at 21°C (69.8°F) and a domestic usage of 300 kg (660 
Ibm) per day of water at 60° (140°F) evenly distributed between 7:00 
a.m. and 9:00 p.m. The overall space heating required by the 
residence was 63.5GJ (60.2 MBTU) which corresponds to 245kJ/ 
(m?-°C-day) 12.0 BTU/(ft?-°F-day) heat loss. The TRNSYS com- 
puter simulation program was used to model the system after being 
modified to include an economics subroutine. The design above 
resulted in the solar energy providing 82% of the total requirements 
where the domestic hot water load was 50% of the space-heating. 
The effect of the proposed tax credit on the breakeven point and 
incremental present worth of a solar heating system is studied. 


17138 SPURR: system for projecting utilization of renewable 
resources. Bennington, G.E.; Rebibo, K.K. (Mitre Corp., McLean, 
VA). pp 28.1-28.4 of In Proceedings of the 1977 annual meeting of 
the American Section of the International Solar Energy Society. 
Volume 1, Sections 26—38. Beach, C.; Fordyce, E. (eds.). Cape 
Canaveral, FL; International Solar Energy Society (1977). 

From Solar world meeting; Orlando, FL, USA (6 Jun 1977). 

See CONF-770603—P3. 
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SPURR--a System for Projection of the Utilization of Renew- 
able Resources, is an annual simulation model used to study the 
market penetration of new energy technologies, such as distributed 
and centralized solar energy conversion systems. This model is 
intended to fill the gap between the aggregate national energy 
models and the uncoordinated analyses of individual applications, 
e.g., solar hot water heating. The level of detail and modeling 
structure has been selected to permit analysis of the critical issues 
involved: the dynamic nature of new technology growth, the 
techno-economic description of a wide range of conventional and 
new systems, cost reduction from mass production and accumulated 
experience, the interface between the utility and the energy consum- 
er, aud market behavior. The purpose of the SPURR model is to 
assist government program directors in planning their RD and D 
programs. By modeling the dynamic growth characteristics of 
emerging energy technologies and the interactions among the dis- 
tributed and utility sectors, the effects of government programs in 
research, demonstrations, tax incentives, and subsidies can be incor- 
porated in RD and D planning decisions. 


17139 Solar electric-energy market penetration. Sarin, R.K.; 
Nair, K. (Woodward-Clyde Consultants, San Francisco). pp 28.13- 
28.17 of In Proceedings of the 1977 annual meeting of the American 
Section of the International Solar Energy Society. Volume 1, Sec- 
tions 26—38. Beach, C.; Fordyce, E. (eds.). Cape Canaveral, FL; 
International Solar Energy Society (1977). 

From Solar world meeting; Orlando, FL, USA (6 Jun 1977). 

See CONF-770603—P3. 

A Bayesian approach was employed to forecast the solar 
electric market penetration by the years 1990 and 2000. The study 
identified a multitude of factors, including relative cost of competi- 
tive energy systems, government incentives, future environmental 
regulations, and new technologies, that would affect the solar market 
share. The judgments of several experts from utility companies, 
government agencies, and research laboratories were utilized in a 
systematic manner to quantify the probability distributions of future 
solar market share as a function of the various factors. The likeli- 
hood of the occurrence of these factors was also assessed, and the 
solar market share was forecasted for the most-likely future scenar- 
ios. 


17140 Assessment of incentives to accelerate market penetration 
of solar heating and cooling systems. Bezdek, R.H.; Ezra, A.A. 
(Energy Research and Development Administration, Washington, 
DC). pp 29.1-29.5 of In Proceedings of the 1977 annual meeting of 
the American Section of the International Solar Energy Society. 
Volume 1, Sections 26—38. Beach, C.; Fordyce, E. (eds.). Cape 
Canaveral, FL; International Solar Energy Society (1977). 

From Solar world meeting; Orlando, FL, USA (6 Jun 1977). 

See CONF-770603—P3. 

Five different tax incentives were analyzed in addition to the 
base case of no tax incentives. These are summarized. Estimates 
were made of the costs and impacts on the nation for the years 1980, 
1982, 1985, 1990 and 2000. A modified version of the MITRE/ 
METREK Solar Heating and Cooling Market Penetration Model 
was utilized. 


17141 Economic viability of solar assisted industrial process heat 
systems: the need for government economic incentives. Dickinson, 
W.C. (Univ. of California, Livermore); Freeman, H.J. pp 29.9-29.13 
of In Proceedings of the 1977 annual meeting of the American 
Section of the International Solar Energy Society. Volume 1, Sec- 
tions 26—38. Beach, C.; Fordyce, E. (eds.). Cape Canaveral, FL; 
International Solar Energy Society (1977). 

From Solar world meeting; Orlando, FL, USA (6 Jun 1977). 

See CONF-770603—P3. 

Standard industrial life-cycle-costing techniques were em- 
ployed to determine the economic attractiveness of solar thermal 
systems for industrial process heat and the effect of possible govern- 
ment economic incentives. It was concluded that incentives will be 
needed to open up a mass market for such systems in the near future. 


17142 Engineering cost estimates for solar technologies. Curto, 
P.; Cherdak, A.; Miller, G.; Spewak, P. (Mitre Corp., McLean, VA). 
pp 29.14-29.18 of In Proceedings of the 1977 annual meeting of the 
American Section of the International Solar Energy Society. 
Volume 1, Sections 26—38. Beach, C.; Fordyce, E. (eds.). Cape 
Canaveral, FL; International Solar Energy Society (1977). 

From Solar world meeting; Orlando, FL, USA (6 Jun 1977). 

See CONF-770603—P3. 

In support of solar energy technology analysis and market 
development studies a study was performed to estimate engineering 
costs for each of several designs for solar technologies. These 
technologies include: wind energy conversion systems, solar thermal 
electric and total energy systems, photovoltaic systems, ocean ther- 
mal energy conversion systems, biomass-derived fuels and energy 
conversion systems, agricultural and industrial process heat systems, 
and solar heating and cooling of building systems. All costs are 
presented in mid-year 1976 dollars. These data provide, in a single 
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source, the most complete and the latest information on solar tech- 
nology state-of-the-art and research and development results. The 
applications for use of this data are widespread, and may include 
market penetration studies, regional and national impacts, environ- 
mental assessment, resource management (manpower, materials and 
financial), and scenario studies, e.g., impacts of Federal, state, and 
local incentives and Federal RD and D. 


ENVIRONMENTAL, LEGAL, AND 
INSTITUTIONAL ASPECTS 


REFER ALSO TO CITATION(S) 17136, 17191, 17213, 17214, 
17215, 17216, 18335, 20053 


17143 (DSE/2523—1) Public utility and solar energy interface: 
an assessment of policy options. Executive summary. Final report. 
Feldman, S.L.; Anderson, B. (Clark Univ., Worcester, Mass. (USA); 
Total Environmental Action, Inc., Harrisville, N.H. (USA)). 31 Dec 
1976. Contract EX-76-S-01-2523. 72p. Dep. NTIS, PC A04/MF 
AOl. 

Existing research and on-going activity in the interface be- 
tween the public utility industry and solar energy systems for 
buildings are reviewed and assessed. The state-of-the-art is presented 
as both an exhaustive comparison of studies-to-date concerning 
methods of evaluating the performance of solar buildings in the 
interface, and present state legislation in solar demonstration and 
research projects. Major technology configuration of the interface 
include solar building design, utility control of auxiliary energy 
through telemetry, and utility energy storage. A section on market 
penetration includes a literature review and critique, a discussion of 
utility pricing on solar building design, a scenerio of the timing of 
solar building impart on utilities, and policy implications of utility 
ownership. The results of initial surveys of utility manager percep- 
tions and consumer attitudes are presented. A discussion of various 
public policies affecting the interface and their impact is given. 


17144 (NBSIR—77-1297) State solar energy legislation of 1976: 
a review of statutes relating to buildings. Eisenhard, R.M. (National 
Bureau of Standards, Washington, D.C. (USA)). Sep 1977. 262p. 
Dep. NTIS, PC Al2/MF AOl1. 

State legislation on solar energy use in buildings enacted in 
1976 is reviewed. Acts involve tax incentives for the installation of 
solar devices, support for the proposed Solar Energy Research 
Institute called for in Public Law 93-473, solar standards, State 
energy offices, studies, building requirements and solar projects. 
Detailed information on 44 Acts enacted by State legislatures is 
given, and responsible State officials are listed. The Acts, as well as 
supporting forms and other information, are included in the appen- 
dixes. 


17145 Solar energy utilization and its effect upon land use and 
urban planning. Carella, V.A. (Univ. of California, Irvine). pp 365- 
370 of In Energy use management. Vol. II. Fazzolare, R.A. (ed.). 
Elmsford, NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P2. 

Solar energy utilization will have an effect upon land use and 
urban planning. The implications and effects of large- and small-scale 
solar energy development on legislation, comprehensive plans, 
zoning, local codes, and personal and community attitudes towards 
building designs, siting and aesthetics are considered. Regional im- 
pacts are also considered. The large land areas required for the 
large-scale power plants are discussed. Also considered are the 
growth-inducing aspects of such systems along with the environmen- 
tal effects. Solar energy on a smaller scale is also discussed. The 
small-scale development is viewed from the building of new commu- 
nities with solar energy incorporated from the beginning to the 
retrofitting of older communities. Sun rights and solar easements are 
considered along with other controls to aid a landowner in gaining 
access to sunlight, such as local regulations of building codes, height 
regulations, setback and landscape provisions, and general zoning. A 
consideration of land-use planning of larger areas and their interrela- 
tionships is included. 


17146 Solar shade control. Kraemer, S.F. (Kraemer and Ken- 
dall, Colorado Springs). pp 26.28-26.30 of In Proceedings of the 1977 
annual meeting of the American Section of the International Solar 
Energy Society. Volume 1, Sections 26—38. Beach, C.; Fordyce, E. 
(eds.). Cape Canaveral, FL; International Solar Energy Society 
(1977). 

From Solar world meeting; Orlando, FL, USA (6 Jun 1977). 

See CONF-770603—P3. 

In the United States there is no legal right to direct sunlight. 
Therefore, new laws will have to be developed to assure the 
availability of direct solar radiation to solar energy systems. Volun- 
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tary granting of solar easements by good neighbors will occur very 
seldom. Proposed legal solutions based on the theories of zoning, 
eminent domain, private nuisance, transferrable development rights, 
and prior appropriation doctrine are unnecessarily complex and 
would often discourage the use of solar energy systems. Aerial 
photos of urban development in residentially zoned areas at the 
winter solstice indicate 60—70% of the potential shading problems 
occur from trees. A solar shade control law defining a shadow of a 
tree on a solar collector as a public nuisance should be a valid 
exercise of police power. Therefore, the adoption at the state or 
local level of a solar shade control law declaring a shadow a public 
nuisance under certain circumstances is proposed. Such a law creates 
no bureaucratic proceedings, commissions, or government costs, and 
is preventive in nature. 


17147 Environmental and safety implications of solar technol- 
ogies. Holmes, J.G.; Baluss, J.E.; Mihlmester, P.E.; Miller, S.G.; 
Super, T.L.; Thomasian, J.B. (Energy and Environmental Analysis, 
Inc., Arlington, VA). pp 28.5-28.9 of In Proceedings of the 1977 
annual meeting of the American Section of the International Solar 
Energy Society. Volume 1, Sections 26—38. Beach, C.; Fordyce, E. 
(eds.). Cape Canaveral, FL; International Solar Energy Society 
(1977). 

From Solar world meeting; Orlando, FL, USA (6 Jun 1977). 

See CONF-770603—P3. 

A summary of an eight-volume series of environmental re- 
views (ERDA 77-47/1-8) prepared for the Environmental and Re- 
source Assessments Branch of ERDA’s Division of Solar Energy by 
Energy and Environmental Analysis, Inc., of Arlington, Virginia is 
presented. The series analyzed the wide range of environmental 
impacts expected to occur through the implementation of the eight 
solar technologies currently being funded by ERDA: Heating/ 
Cooling, Solar Thermal Electric, Total Energy Systems, Industrial/ 
Agricultural Applications, Photovoltaics, Wind, Ocean Thermal 
Energy Conversion, and Fuels from Biomass. 


SOLAR ENERGY CONVERSION 


17148 Water requirements for solar energy. Backus, C.E. (Arizo- 
na State Univ., Tempe); Brown, M.L. J. Am. Water Works Assoc.; 68: 
366-369(Jul 1976). 

Of the many proposed applications for direct use of solar 
energy, electric power generation is the one expected to require the 
largest amounts of water. The two types of power plants--thermal 
and photovoltaic--differ considerably in their water requirements; 
some thermal plants utilize significant amounts of water for cooling, 
while the photovoltaic plants require no water for this purpose. This 
interdependence of isolation and water availability must be a factor 
in determining the type of solar power plant that is feasible for a 
given area, and the power production that can be expected. 


PHOTOVOLTAIC CONVERSION 
REFER ALSO TO CITATION(S) 18509 


17149 (ERDA/JPL/954373—77/3) Heat exchanger-ingot cast- 
ing/slicing process. Silicon Sheet Growth Development for the Large 
Area Silicon Sheet Task of the Low Cost Silicon Solar Array Project. 
Eighth quarterly progress report, July 1, 1977—September 30, 1977. 
Schmid, F.; Khattak, C.P. (Crystal Systems, Inc., Salem, Mass. 
(USA)). 1 Oct 1977. Contract NAS-7-100-954373. 89p. Dep. NTIS, 
PC A05/MF AO1. 

Graded crucibles have been developed which are dense 
enough to avoid penetration of the molten silicon and weak enough 
to fracture during the cool-down cycle. These crucibles have been 
used to cast crack-free silicon ingots up to 3.3 kg. Significant 
progress has been made in the crystallinity of the samples cast. Solar 
cells made from one of the ingots have yielded over 9% conversion 
efficiency. The source of silicon carbide in the cast silicon has been 
identified, both theoretically and experimentally, to be associated 
with the use of graphite retainers in contact with the crucible. Both 
45 wm and 30 um diamonds can be used for efficient slicing of 
silicon. Wafers sliced with 45 ym diamond plated wire show a 
surface roughness of +-0.5 um and extent of damage of 3 um. In an 
effort to avoid diamond pullout from impregnated wire it was found 
that a layer of 0.3 mil thick plating is sufficient to encapsulate the 
diamonds. A projected cost analysis has shown that the add-on cost 
of casting and slicing of silicon is $11.57 per square meter. 


17150 (ERDA/JPL/954376—77/3) Laser-zone growth in a 
Ribbon-to-Ribbon (RTR) process. Silicon Sheet Growth Development 
for the Large Area Silicon Sheet Task of the Low Cost Silicon Solar 
Array Project. Technical quarterly report No. 5. Motorola report No. 
2256/6. Gurtler, R.W.; Baghdadi, A.; Wise, J.; Ellis, R.J. (Motorola, 
Inc., Phoenix, Ariz. (USA). Semiconductor Group). Jun 1977. Con- 
tract NAS-7-100-954376. 103p. Dep. NTIS, PC A06/MF AOI. 
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The objective of this research is to fully investigate the 
Ribbon-to-Ribbon (RTR) approach to silicon ribbon growth. An 
existing RTR apparatus, RTR No. 1, is to be upgraded to allow for 5 
cm wide ribbon growth with a finite stroke length of at least 15 cm. 
A second RTR apparatus, RTR No. 2, is to be designed, built, and 
operated which is to utilize continuous feed mechanisms and which 
will ultimately allow continuous growth of 7.5 cm wide ribbons. 
RTR No. 2 is also to include development and utilization of ad- 
vanced beam scanning (or shaping), high power lasers, and thermal 
profile modification elements to attain maximum growth velocities 
(with a design goal of 18 cm/min). Materials studies, process devel- 
opment, and thermal analyses are also major elements of this re- 
search. Residual stresses and dislocation densities are to be mini- 
mized through theoretical and experimental efforts towards optimiz- 
ation of thermal profiles. Material analysis and process development 
are to be performed with a goal of demonstration of solar cell 
efficiencies greater than 12%. Efforts to date have centered on 
design and initiation of construction of RTR No. 2 and upgrading of 
RTR No. 1. Growth runs have been performed on RTR No. 2 and 
solar cells have been fabricated which have demonstrated efficien- 
cies greater than 10%. 


17151 (ERDA/NASA— 19768) Definition study for photovol- 
taic residential prototype system. Final report. Imamura, M.S.; Hul- 
strom, R.; Cookson, C.; Waldman, B.H.; Lane, R. (Martin Marietta 
Corp., Denver, Colo. (USA); Waldman (Brooks) Associates, 
Denver, Colo. (USA)). Sep 1976. Contract NAS-3-19768. 310p. 
(NASA-CR—135056; MCR—76-394). Dep. NTIS, PC A1l4/MF 
AOl. 

It is proposed to determine the information needed for imple- 
menting the residential photovoltaic prototype system test (PST) 
program and to define and configure an appropriate PST to provide 
that information. This included the definition of a test plan, test 
equipment required, and test procedures. The secondary objectives 
were to: (1) select nine regions in the continental United States, rate 
them as potential residential PST sites, and identify three sites for 
each region; and (2) identify and examine institutional problems. The 
PST is an experiment intended to provide the necessary information 
so that more intelligent design selections can be made in subsequent 
tests and analyses. It is therefore not intended to be a demonstration 
system for the final residential photovoltaic power system, and not a 
verification of an optimum design. This study consisted of the 
following tasks: Task I—site selection study, Task Il—parametric 
sensitivity analysis, Task II1I—conceptual design of residential PST, 
Task IV—test plan, Task V—test equipment requirements and test 
procedures, and Task VI—identification and examination of institu- 
tional problems. As a part of Task II, a computer program was 
required to be developed and used in generating the sensitivity data. 
The basic constraints and guidelines for this study are given. 


17152 (ERDA/NASA/1022—77/19) ERDA/LeRC Photovol- 
taic Systems Test Facility. Forestieri, A.F. (National Aeronautics and 
Space Administration, Cleveland, Ohio (USA). Lewis Research 
Center). Sep 1977. Contract EX-76-A-29-102. 13p. (CONF-770922— 
3; NASA-TM—73787). Dep. NTIS, PC A02/MF AO1. 

From Photovoltaics solar energy conference; Luxembourg, 
Luxembourg (27 Sep 1977). 

The ERDA/LeRC Photovoltaic Systems Test Facility is 
designed, built, and operated by the Lewis Research Center as a 
national facility to serve the needs of the ERDA National Photovol- 
taic Conversion Program. The objective of the facility is to provide 
a place where photovoltaic systems may be assembled and electrical- 
ly configured, to evaluate system performance and characteristics. 
The facility consists of a solar cell array of an initial 10-kW peak 
power rating, test hardware for several alternate methods of power 
conditioning, a variety of loads, an electrical energy storage system, 
and an instrumentation and data acquisition system. 


17153 (NSF-AER—75-23453-4) Cuprous oxide photovoltaic 
cells. Fourth quarterly report, July 1, 1976—September 30, 1976. 
Trivich, D. (Wayne State Univ., Detroit, Mich. (USA). Dept. of 
Chemistry). Sep 1977. 1lp. Dep. NTIS, PC A02/MF AOI. 

A wider study of metal contacts on CueO was made including 
some new metals as well as further studies on metals investigated in a 
preliminary fashion earlier. Some cells were encapsulated in epoxy 
and this gave improved cell characteristics. A more careful calibra- 
tion of the light sources resulted in more reliable measurements. A 
sulfiding treatment of the CusO for the back contact was re-intro- 
duced in order to give a lower resistance ohmic contact. Several 
oxidation treatments on the front surface prior to metallization did 
not prove useful in the experiments made so far. 


17154 (SAND—77-1268) Photovoltaic System Analysis Pro- 
gram: SOLCEL. Linn, J.K. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). Aug 1977. Contract EY-76-C-04-0789. 347p. Dep. NTIS, 
PC A16/MF AOl1. 

Program SOLCEL is a simulation program designed specifi- 
cally for photovoltaic systems analysis and design optimization. 
Photovoltaic conversion is modeled based upon cell parameters; 
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concentrating, nonconcentrating, tracking, and nontracking systems 
are available for simulation. Other subsystem models included are 
power conditioning, energy storage, and either utility or diesel 
generator backup. Total subsystem performance may be evaluated 
using either life cycle or levelized busbar energy costing methods. A 
self-contained routine allows the system performance to be opti- 
mized relative to subsystem or component sizing for a defined load 
and insolation data base. 


17155 Near term commercial uses for terrestrial photovoltaics. 
Winegarner, R.M. (Optical Coating Lab., Inc., Santa Rosa, CA). pp 
28.10-28.12 of In Proceedings of the 1977 annual meeting of the 
American Section of the International Solar Energy Society. 
Volume 1, Sections 26—38. Beach, C.; Fordyce, E. (eds.). Cape 
Canaveral, FL; International Solar Energy Society (1977). 

From Solar world meeting; Orlando, FL, USA (6 Jun 1977). 

See CONF-770603—P3. 

It has been estimated that terrestrial photovoltaics will not 
become competitive with central station supplied electrical power 
until 1990 or beyond. At that time photovoltaics may be used on a 
large scale for central plant power, on-site power for industrial use 
and possibly even on-site residential power. In the interim, however, 
there are several commercial markets in which terrestrial photovol- 
taics will compete competitively. Six segments of the United States 
commercial market that have been evaluated are as follows: corro- 
sion protection, communications, mobile vehicles, navigation, 
remote power, and certain novelty applications. This evaluation 
concludes that the near term commercial market potential for terres- 
trial photovoltaics is on the order of 376 kilowatts in 1977 and 18 
megawatts in 1983. 


17156 Interface phenomena in solar cells and solar cell develop- 
ment processes. Siekhaus, W. (Univ. of California, Berkeley). pp 334- 
348 of In Radiation effects on solid surfaces. Kaminsky, M. (ed.). 
Washington, DC; American Chemical Society (1976). 

From Symposium on radiation effects on solid surfaces; Chi- 
cago, IL, USA (25 Aug 1975). 

See CONF-750839—. 

Processes on interfaces critically influence the formation and 
performance of thin film as well as single crystal silicon solar cells. 
The present limitations of the single crystal ribbon growth process 
are resolvable through surface reactions at the gas/liquid silicon 
interface. The diffusion of carbon substrate material into thin film 
silicon can be measured as a function of substrate crystallinity by 
Auger depth profiling. An ultrathin layer of aluminum affects thin 
film crystallinity. Impurities are distributed between grain bound- 
aries and crystallites in thin films and may affect the chemical vapor 
deposition mechanism. Electronic states measured by electron loss 
spectroscopy strongly depend on surface structure and impurities. 


THERMIONIC AND THERMOELECTRIC CONVERSION 
REFER ALSO TO CITATION(S) 18523 


BIOMASS PRODUCTION AND CONVERSION 
REFER ALSO TO CITATION(S) 17100, 17101, 17301, 20082 


17157 (CONF-770368—) Biomass: a cash crop for the future. 
(Midwest Research Inst., Kansas City, Mo. (USA); Battelle Pacific 
Northwest Labs., Richland, Wash. (USA)). 1977. Contract W-7405- 
ENG-92-077;EY-76-C-04-3729. 354p. Dep. NTIS, PC A16/MF AOl1. 

From Conference on the production of biomass from grains, 
crop residues, forages and grasses for conversion to fuels and chemi- 
cals; Kansas City, MO, USA (2 Mar 1977). 

Twenty-one papers were abstracted and indexed individually 
for ERA/EDB. (JGB) 


17158 (CONF-770368—, pp 4-6) ERDA’s fuels from biomass 
program. Ward, R.F. 1977. 

From Conference on the production of biomass from grains, 
crop residues, forages and grasses for conversion to fuels and chemi- 
cals; Kansas City, MO, USA (2 Mar 1977). 

In Biomass: a cash crop for the future. 

An overview of ERDA-funded programs is presented. Re- 
search is being conducted on both terrestrial and aquatic biomass. 
Conversion processes being evaluated include anaerobic digestion, 
fermentation, biophotolysis, liquefaction, and photoelectrolysis. The 
economics of various systems is of particular interest. (JGB) 


17159 (CONF-770368—, pp 7-14) Agronomist's view of biomass 
production. Moss, D.N. 1977. 

From Conference on the production of biomass from grains, 
crop residues, forages and grasses for conversion to fuels and chemi- 
cals; Kansas City, MO, USA (2 Mar 1977). 

In Biomass: a cash crop for the future. 

Biochemical reactions involved in the photosynthetic process 
are discussed. Differences in the photosynthetic processes of C3 and 
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C4 plants are outlined. Means of counteracting limitations placed on 
energy production from biomass by natural limitations on the effi- 
ciency of the photosynthetic process are considered. (JGB) 


17160 (CONF-770368—, pp 15-26) Utilization of land with limit- 
ed capabilities. McElroy, A.D. 1977. 

From Conference on the production of biomass from grains, 
crop residues, forages and grasses for conversion to fuels and chemi- 
cals; Kansas City, MO, USA (2 Mar 1977). 

In Biomass: a cash crop for the future. 

The focus of this analysis is approximately 1 billion acres of 
land devoted to agricultural production as cropland, pasture, and 
rangeland. A major part of the program is devoted to determining 
where this land is and what it is used for, as well as determining 
what one might do differently to enhance the production of biomass. 
Various problems connected with shifting acreage to biomass-for- 
energy production are discussed. Modified uses for part of the 
current pasture and rangeland are proposed. The need for consider- 
ation of anticipated sociological, as well as technical and economic, 
problems is pointed out. (JGB) 


17161 (CONF-770368—, pp 27-33) Biomass potential from un- 
derexploited species. Allen, A.D. 1977. 

From Conference on the production of biomass from grains, 
crop residues, forages and grasses for conversion to fuels and chemi- 
cals; Kansas City, MO, USA (2 Mar 1977). 

In Biomass: a cash crop for the future. 

Factors affecting the establishment of a new crop, such as 
genetic adjustments, crop design and growth pattern, cultural re- 
quirements, etc., are considered. Possible advantages and disadvan- 
tages associated with an increase in cultivation of a few underutilized 
plants, i.e., kenef, roselle, giant reed, and guayule, are discussed. 
(JGB) 


17162 (CONF-770368—, pp 34-48) Plant species for biomass 
production on marginal sites I. Forage grasses and legumes. Wedin, 
W.F.; Helsel, Z. 1977. 

From Conference on the production of biomass from grains, 
crop residues, forages and grasses for conversion to fuels and chemi- 
cals; Kansas City, MO, USA (2 Mar 1977). 

In Biomass: a cash crop for the future. 

Since most grasses and legumes currently under extensive 
cultivation in the U. S. are grown as a forage resource, with 
emphasis on nutrient value, a search for candidates with high and 
efficient yield for biomass production is necessary. Data relative to 
biomass production are examined for reed canarygrass, switchgrass, 
and a C, annual species, Sorghum spp. Climatic conditions suggest 
that rain-fed biomass production from grasses will be maximized 
when moving from west to east, more particularly from northwest to 
southeast in the north central states, or Corn Belt. (JGB) 


17163 (CONF-770368—, pp 49-74) Effect of removal of crop 
residues on soil productivity. Shrader, W.D. 1977. 

From Conference on the production of biomass from grains, 
crop residues, forages and grasses for conversion to fuels and chemi- 
cals; Kansas City, MO, USA (2 Mar 1977). 

In Biomass: a cash crop for the future. 

This analysis is concerned with defining and locating soil 
areas on which alternatives to return of crop residues are or are not 
feasible, describing the uses and limitations of the alternative proce- 
dures, and in making realistic estimates of the kinds and quantities 
that might be available. The role of crop residues in providing soil 
nutrients and preventing erosion is examined. It is concluded that the 
principal source of crop residue that could be removed from the land 
without seriously lowering future crop production or greatly raising 
production costs is the corn residue that is commonly left on the 
fields throughout much of the corn belt. Another source is wheat 
straw. The growth of crops primarily for energy production on 
solids unsuited for food production is also examined. (JGB) 


17164 (CONF-770368—, pp 87-110) Biomass potential from ag- 
ricultural production. Benson, W.R. 1977. 

From Conference on the production of biomass from grains, 
crop residues, forages and grasses for conversion to fuels and chemi- 
cals; Kansas City, MO, USA (2 Mar 1977). 

In Biomass: a cash crop for the future. 

Estimates of the potential quantity of biomass from agricultur- 
al production of grain and grass crops were developed from the 
analysis of a specially constructed data base. The four types of crops 
provided for in the analysis are food, forage. grass, and new crops. 
Various land use scenarios favoring biomass production are present- 
ed for consideration. (JGB) 


17165 (CONF-770368—, pp 111-115) Case study of biomass 
farm management. Mathews, R.C. 1977. 

From Conference on the production of biomass from grains, 
crop residues, forages and grasses for conversion to fuels and chemi- 
cals; Kansas City, MO, USA (2 Mar 1977). 

In Biomass: a cash crop for the future. 
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The production of biomass is examined from the standpoint of 
a practical farm operation in order to determine the financial return 
and possibility of producing biomass in competition with other 
crops. An actual Iowa farm was used for the analysis. Although the 
use of refuse seems feasible, it is concluded that until the value of 
biomass exceeds the value of grain, biomass production is not 
feasible in a conventional farm operation. (JGB) 


17166 (CONF-770368—, pp 116-120) Commercial use of corn 
cob residue. Hudson, W. 1977. 

From Conference on the production of biomass from grains, 
crop residues, forages and grasses for conversion to fuels and chemi- 
cals; Kansas City, MO, USA (2 Mar 1977). 

In Biomass: a cash crop for the future. 

Various steps in the processing of corn cobs in the production 
of various commercial products are discussed. Economics of the 
operation is considered. Because of the increase in cost of energy, 
the use of cobbs to fuel the operation is planned. (JGB) 


17167 (CONF-770368—, pp 121-144) Alternative organizational 
and marketing arrangements for marketing biomass. Black, W.E. 
1977. 

From Conference on the production of biomass from grains, 
crop residues, forages and grasses for conversion to fuels and chemi- 
cals; Kansas City, MO, USA (2 Mar 1977). 

In Biomass: a cash crop for the future. 

Alternatives of business organizations and marketing arrange- 
ments that might be developed to transfer biomass from production 
to conversion plants are identified. Requirements for feasible market- 
ing systems and organizational alternatives are discussed. It is con- 
cluded that the most feasible marketing system may well center on 
the shortage and high cost of fuel to farmers. 


17168 (CONF-770368—, pp 145-177) Corn production practices. 
McClure, T.A. 1977. 

From Conference on the production of biomass from grains, 
crop residues, forages and grasses for conversion to fuels and chemi- 
cals; Kansas City, MO, USA (2 Mar 1977). 

In Biomass: a cash crop for the future. 

The agricultural production and cost aspects of corn as a 
potential biomass crop are presented. The major topics of discussion 
include an overview of U.S. corn production, presentation of agri- 
cultural aspects of various alternatives of using corn as an energy 
feedstock, and a rough assessment of the energy balance of theoreti- 
cal energy output-input ratios associated with U.S. corn production. 
Three alternatives for using corn as an energy or industrial feedstock 
are considered in detail. These include the use of silage to produce 
synthetic natural gas, using corn grain to produce ethanol, and using 
the crop residues to produce either fuel gas or ammonia. (JGB) 


17169 (CONF-770368—, pp 178-204) Ethanol and furfural from 
corn, Sheppard, W.J. 1977. 

From Conference on the production of biomass from grains, 
crop residues, forages and grasses for conversion to fuels and chemi- 
cals; Kansas City, MO, USA (2 Mar 1977). 

In Biomass: a cash crop for the future. 

Processes for the production of ethanol and furfural from 
corn are discussed. The cost of producing these compounds from 
corn is calculated and compared with figures for their production 
from bagasse. Current and projected economics are considered. 
(JGB) 


17170 (CONF-770368—, pp 205-218) Use of ethanol-gasoline 
mixtures for automotive fuel. Scheller, W.A. 1977. 

From Conference on the production of biomass from grains, 
crop residues, forages and grasses for conversion to fuels and chemi- 
cals; Kansas City, MO, USA (2 Mar 1977). 

In Biomass: a cash crop for the future. 

The properties and performance of a grain alcohol blended 
automotive fuel are discussed. The value of ethanol as an automotive 
fuel additive is also considered. It is concluded that grain alcohol has 
certain desirable properties when blended with unleaded gasoline 
such that its value as an automotive fuel component lies within the 
range of values for which ethanol can be produced from grain. Since 
grain supplies are not adequate to provide for the production of 
sufficient grain alcohol to blend 10 percent in all gasoline in the 
United States, it is concluded that the gasohol program is a regional 
program that will find applications in grain producing areas of our 
nation. (JGB) 


17171 (CONF-770368—, pp 219-236) Thermochemical process- 
ing of corn. Otis, J.L. 1977. 

From Conference on the production of biomass from grains, 
crop residues, forages and grasses for conversion to fuels and chemi- 
cals; Kansas City, MO, USA (2 Mar 1977). 

In Biomass: a cash crop for the future. 

An overview of the technology and economics involved in 
the productive utilization of corn stover or residues from furfural 
manufacture is given. The following topics are considered: power 
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generation from these materials, conversion to synthesis gas, the 
various products that can be produced from these materials, descrip- 
tion of the synthesis gas processes, and the processes for conversion 
of synthesis gas to various products. Technical and economic advan- 
tages and disadvantages of the Purox process and Kelloggs molten 
salt process are presented. (JGB) 


17172 (CONF-770368—, pp 237-242) System considerations. Li- 
pinsky, E.S. 1977. 

From Conference on the production of biomass from grains, 
crop residues, forages and grasses for conversion to fuels and chemi- 
cals; Kansas City, MO, USA (2 Mar 1977). 

In Biomass: a cash crop for the future. 

Current and projected utilization of corn grain and corn 
stover for energy needs in the U.S. is presented. Various factors 
having an effect on the proportion of total feedstock directed toward 
energy production are considered. (JGB) 


17173 (CONF-770368—, pp 243-249) Research and development 
opportunities. Lipinsky, E.S. 1977. 

From Conference on the production of biomass from grains, 
crop residues, forages and grasses for conversion to fuels and chemi- 
cals; Kansas City, MO, USA (2 Mar 1977). 

In Biomass: a cash crop for the future. 

Research needs related to the utilization of corn residues for 
production of synthetic fuels and chemical feedstocks are discussed. 
Suggested means of improving the efficiency of acid hydrolysis and 
anaerobic digestion processes, as well as furfural production, are 
outlined. (JGB) 


17174 (CONF-770368—, pp 250-261) Chemical technology. Lu- 
beroff, B.J. 1977. 

From Conference on the production of biomass from grains, 
crop residues, forages and grasses for conversion to fueis and chemi- 
cals; Kansas City, MO, USA (2 Mar 1977). 

In Biomass: a cash crop for the future. 

A broad view of the technology involved in producing 
energy from biomass is presented. Suggestions for its development 
are given. (JGB) 


17175 (CONF-770368—, pp 262-265) Present and future trends 
in forage harvesting equipment. Adee, R.A. 1977. 

From Conference on the production of biomass from grains, 
crop residues, forages and grasses for conversion to fuels and chemi- 
cals; Kansas City, MO, USA (2 Mar 1977). 

In Biomass: a cash crop for the future. 

Methods and equipment developed for the more efficient 
handling, transporting, and storage of hay crops are discussed. The 
forage harvester can also be applied to the pineapple plant and 
sugarcane. (JGB) 


17176 (CONF-770368—, pp 266-303) Crop residues as energy 
sources: assessing the cost and energy feasibility of direct firing. Starr, 
P.J.; Finn-Carlson, P.J.; Nachtsheim, C.J. 1977. 

From Conference on the production of biomass from grains, 
crop residues, forages and grasses for conversion to fuels and chemi- 
cals; Kansas City, MO, USA (2 Mar 1977). 

In Biomass: a cash crop for the future. 

Crop residue is a renewable resource that could supply var- 
ious energy products to an agricultural region. The feasibility of 
such an effort depends upon agricultural characteristics of the 
region, the use of current energy products, alternate conversion 
technologies, and the operation of the supporting activities which 
collect, compact, ship, etc., the residue on its journey from the field 
to final disposition. The various issues are examined, and a method of 
feasibility analysis, which provides a uniform means of assessment of 
costs and energy use of alternate systems, is presented. The method 
is applied to examination of the feasibility of direct firing residue in 
selected coal-fired utility boilers in Minnesota. It is found that many 
county-plant-operation combinations exist where the current coal 
cost exceeds the as-delivered cost of an energy equivalent amount of 
residue, suggesting that residue is a potential alternative fuel for 
power generation. 


17177 (CONF-770368—, pp 304-311) Use of crop residue to 
support a municipal electric utility. Eckhoff, N.D. 1977. 

From Conference on the production of biomass from grains, 
crop residues, forages and grasses for conversion to fuels and chemi- 
cals; Kansas City, MO, USA (2 Mar 1977). 

In Biomass: a cash crop for the future. 

Various options were considered in a study on supplying the 
energy needs of Pratt, Kansas. It is concluded that biomass in the 
form of wheat straw and other agricultural residue and wastes, such 
as cattle manure, sewage sludge, and municipal refuse, can be used as 
replacement for steam systems. The cost of wheat straw, which is 
readily available, is estimated to be competitive with low-sulfur, 
high-Btu coal delivered to Pratt. (JGB) 


17178 (CONF-770368—, pp 313-331) Direct combustion of crop 
residues in boiler furnaces: a progress report. Buchele, W.F. 1977. 
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From Conference on the production of biomass from grains, 
crop residues, forages and grasses for conversion to fuels and chemi- 
cals; Kansas City, MO, USA (2 Mar 1977). 

In Biomass: a cash crop for the future. 

Research was conducted on converting the energy value of 
cornstalks to useful forms of energy by burning cornstalks as a 
companion fuel with high-sulfur coal in boilers of electrical generat- 
ing plants. The cornstalks were harvested in the fall of 1975 and 
burned during April 1976. The value of cornstalks was compared 
with that of coal; costs of collecting, transporting, and processing 
were calculated. 


17179 (COO/2991—11) Fuel gas production from animal waste. 
Report of quarterly review meeting, Palo Alto, California, December 
13—14, 1976. Dynatech report No. 1573. Ashare, E.; Wentworth, 
R.L.; Wise, D.L. (Dynatech R/D Co., Cambridge, Mass. (USA)). 1 
Feb 1977. Contract EY-76-C-02-2991. 50p. Dep. NTIS, PC A03/MF 
AOl. 

A quarterly review coordination meeting was held with all 
the contractors on the ERDA fuel gas from animal waste program. 
Included in this reort are a meeting schedule and reports from the 
various contractors giving a description of their work during the 
reporting period. Progress in the following studies is reported: 
Monfort waste conversion demonstration; engineering report on fuel 
gas production from animal residue; biological conversion of bio- 
mass to methane; anaerobic fermentation of animal and crop resi- 
dues; heat treatment of organics for increasing anaerobic biodegrada- 
bility; and anaerobic fermentation of agricultural wastes—potential 
for improvement and implementation. (JGB) 


17180 (ERDA/USN/1027—3/2) Ocean Food and Energy Farm 
Project. Subtask 4. Preliminary design studies of substrate and upwell- 
ing systems. Volume 2. Artificial upwelling in support of the OFEF 
project. Progress report. Hoffman, R.T.; Strickland, A.T.; Harvey, 
P.J. (Naval Undersea Center, Kailua, Hawaii (USA). Hawaii Lab.). 
Jul 1976. Contract EY-76-A-03-1027. 104p. Dep. NTIS, PC A06/ 
MF AOl. 

Engineering studies on the upwelling of deep, nutrient-rich 
ocean water to the surface for kelp nutrifaction are reported. A 
conceptual design analysis was performed on methods of upwelling 
deep ocean water and powering the upwelling system. Both comput- 
er analysis and a dye experiment were used to examine the dispersion 
of upwelled water. Results of analysis of the following candidate 
systems are given: Issacs buoy/propeller pump; wave turbine/pro- 
peller pump; windmill/propeller pump; wave vane/propeller pump; 
modified Issacs pump; and bellows pump. It is concluded that the 
wave turbine/propeller pump and bellows pump (pipe upwelling 
system) offer the greatest simplicity of design and are expected to 
induce the lowest forces into the substrate structure. (JGB) 


17181 (NP—22159/1) Economic pre-feasibility study: large-scale 
methanol fuel production from surplus Canadian forest biomass. Part 
1. Summary report. (InterGroup Consulting Economists Ltd., Winni- 
peg, Manitoba (Canada)). Sep 1976. 83p. Dep. NTIS (US Sales 
Only), PC AOS/MF AO1. 

The practicability of using methanol produced from surplus 
renewable Canadian forest roundwood as a substitute for non-renew- 
able hydrocarbons in meeting Canadian energy requirements was 
studied. The discussion is presented under the following subject 
headings: methanol demand as substitute for non-renewable hydro- 
carbons; surplus roundwood availability and opportunity costs; 
methanol plant technologies, characteristics and costs; wood pro- 
curement technologies and costs; financial analysis and appraisal; 
and, economic impacts and institutional implications. (JGB) 


PHOTOCHEMICAL AND THERMOCHEMICAL 
CONVERSION 


REFER ALSO TO CITATION(S) 17064 


17182 (ALO/3701—76/1, pp 225-238) Decomposition of water 
using solar energy. Mavroides, J.F. 1976. 

From Workshop on the 5 MW solar tower program; Hous- 
ton, TX, USA (17 May 1976). 

In Report on the symposium and workshop on the 5 MWt 
solar thermal test facility. 

Decomposition of water using solar energy by two processes, 
high temperature electrolysis and photoelectrolysis, is extensively 
overviewed. High temperature electrolysis utilizes thermal energy to 
reduce the electrical energy required to decompose water. Photoe- 
lectrolysis electrolytically decomposes water at room temperature, 
powered by radiant energy. The principles of the electrochemical 
cycle and efficient operation conditions for photoelectrolysis are 
discussed. It is concluded that, in principle, photoelectrolysis has an 
efficiency comparable to photovoltaic solar cells. Studies to identify 
suitable electrode materials are recommended. Further materials 
studies are also recommended for exploiting high temperature elec- 
trolysis as an electrochemical cycle or fuel cell. 
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17183 (NSF/RANN/SE/AER—72-03579/A05/76/4) —Photo- 
chemical conversion of solar energy. Annual progress report, January 
1, 1976—December 31, 1976. Lichtin, N.N. (Boston Univ., Mass. 
(USA). Dept. of Chemistry). 31 May 1977. 70p. Univ. 

Basic and applied aspects of thin-layer, totally-illuminated 
(TI-TL) iron-thiazine photogalvanic cells were investigated. The 
energy diagram for the interface between SnO: and iron-thionine 
solutions was determined. The potentials for TH,**/TH2* and Fe**/ 
Fe** fall in the band gap region of SnOz. Output of the iron-thionine 
TI-TL SnO2/Pt cell with a number of new binary and ternary 
solvent systems was investigated. The best was a 10 w/w percent 
solution of non-ionic surfactant Brij-35 (n-Ci2H2s(OC2H4)e30H in 25 
v percent CHsCN-75 v percent H2O. V/sub oc/ x I/sub sc/ was 
approximately 35 percent higher in this solvent than in 50 v/v 
percent CHs3CN. Investigation of other dyes and redox quenchers 
did not reveal any photoredox system as efficient in the TI-TL 
SnO2/Pt cell as iron-thionine. Iron-thionine TI-TL SnO2/Pt cells 
employing SnO2 which had been reduced by flowing hydrogen at 
400°C gave V/sub oc/ and I/sub sc/ 20 to 30 percent higher than 
from cells with unreduced V/sub oc/. TiOz reduced by flowing He 
at 600°C had R/sub s/ approximately 4K0/sq and was a very 
promising anode in the TI-TL iron-thionine cell: V/sub oc/ = 246 
mV. Currents were approximately 20 percent those obtained with 
SnO2 anodes, possibly because of high electrode resistance. Com- 
pound anodes fabricated by sputtering TiOz onto Pt or SnOz onto 
transparent, conductive (R/sub s/ approximately 1/sq) CdeSnO, 
were promising. Cd2SnO, was chemically unstable in direct contact 
with acid solutions. Substantial sensitization to the blue of iron- 
thiazine TI-TL SnO2/Pt cells has been demonstrated. Rhodamine 
6G was the most effective sensitizer studied. Sunlight engineering 
efficiency for power conversion has been increased twofold with 
thionine and almost sixfold with azure A. Rhodamine 6G substantial- 
ly increases [TH,”* ]/sub pss/, decreases the lifetime of the photosta- 
tionary state and accelerates degradation of SnO: electrodes. 


17184 (NSF/RANN/SE/AER—72-03579/A05/76/3) Photo- 
chemical conversion of solar energy. Quarterly progress report, July 1, 
1976—September 30, 1976. Lichtin, N.N. (Boston Univ., Mass. 
(USA). Dept. of Chemistry). 8 Dec 1976. 17p. Univ. 

A sunlight engineering efficiency of 0.036 percent was ob- 
served with the single thin layer totally illuminated iron-thionine cell 
with SnO: anode and Pt cathode, an increase of 33 percent. Voltage 
output of TI-TL iron-thionine SnO2/Pt cells with 50 v/v percent 
aqueous Chs3CN as solvent varied little with temperature from 12 to 
133°F but current output was lower at the extremes than at approxi- 
mately 70°F. I/sub sc/ of TI-TL iron-thionine SnO2/Pt aqueous 
CH3CN cells varies linearly with [THs* ]/sub pss/, the photostation- 
ary concentration of leucothionine, over a range of solvent composi- 
tions, solute concentrations and light intensities. Solutions in certain 
ternary mixtures of water, CHsCN and (CFs;);CHOH produce 
power outputs comparable to those obtained in 50 v/v percent 
aqueous CH3CN. Solubility of thionine in 10"? M aqueous H2SO;, is 
doubled by addition of 10 w/w percent of the uncharged surfactant 
Brij-35 and dimerization of such 1 mM solutions is suppressed. 
Voltage outputs obtained with cells employing the latter solvent are 
at least equal to those obtained with 50 v/v percent aqueous CHsCN 
while I/sub sc/ values are about 25 percent as large. Compound 
anodes have been fabricated by sputtering TiO. onto Pt. Electro- 
chemical aspects of the degradation of Cd2SnO, cathodes in the iron- 
thionine cell have been studied. 


17185 (NSF/RANN/SE/AER—72-03579/A03/75/4) Photo- 
chemical conversion of solar energy. Annual report, January 1, 1975— 
December 31, 1975. Lichtin, N.N. (Boston Univ., Mass. (USA). Dept. 
of Chemistry). 15 Apr 1976. 40p. Univ. 

Totally illuminated-multi thin layer (TL-MTL) iron-thiazine 
photogalvanic cells with SnO2 anodes and InSnO2 cathodes were 
constructed. A 0.07 percent sunlight engineering efficiency for 
power conversion was obtained with a 4-element TI-MTL iron- 
thionine cell with 80 um electrode spacing. Output from the ele- 
ments of a 2-layer cell with iron-thionine in one element and iron- 
methylene blue in the other was additive. The quantum yield for 
current conversion of TI-TL SnO:2/Pt iron-thionine cells was more 
than doubled when electrode spacing was reduced from 80 ym to 25 
pm. Thiazine dyes gave the best outputs of all electroactive dyes 
tested during 1975. Fe(H2O)6**/Fe(H2O)6** was the most effective 
inorganic redox couple. Output of iron-thionine TI-TL SnO:2/Pt 
cells is not limited by electron transfer at electrode-solution inter- 
faces. Ohmic resistance in the SnO2 electrode and bulk back reaction 
in solution may both limit output. Leaching of tin is associated with 
irreversible degradation of SnOz2 electrodes by iron-thionine cell 
solution. Thionine and methylene blue are stable in cell solutions in 
50 v/v percent aq. CHsCN in the dark in the absence of air but 
degrade in sunlight. Solutions in water are stable under the latter 
conditions. Rate constants for unimolecular decay of triplet thionine 
and methylene blue for their reaction with Fe(II), for their quench- 
ing by ground state dyes or Fe(III) and for the bulk back reactions 
of leucothionine, leucomethylene blue and semithionine with Fe(III) 
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were measured under a variety of conditions. Composition and 
kinetics of relaxation of the photochemical steady state were mea- 
sured under various cell conditions and correlated with the above 
rate measurements and with cell output. The quantum yield for 
photodecomposition of FeBrs in acidic aqueous solution was found 
to be constant from 366 to 578 nm. 


17186 (NSF/RANN/SE/AER—72-03597/A03/75/3) Photo- 
chemical conversion of solar energy. Third quarter progress report, 
July 1, 1975—September 30, 1975. Lichtin, N.N. (Boston Univ., 
Mass. (USA). Dept. of Chemistry). 31 Oct 1975. 17p. Univ. 

Quantum yield for current conversion of the totally illuminat- 
ed thin layer (TI-TL) photogalvanic cell with SnO2 anode and 
platinum cathode filled with an approximately saturated solution of 
thionine (TH* ) in 50 v/v percent aq. CHs3CN is 7 percent with 80 p 
electrode spacing and 15 percent with 25 pw spacing. I/sub sc/ varies 
linearly with light intensity up to 65 mW cm~2. Electrical output of 
the methylene blue element of a two element stacked TI-TL SnO:/ 
InSnOz cell (80 x spacing) with approximately saturated TH* (in 50 
v/v percent aq. CHsCN) in the element exposed directly to light and 
saturated methylene blue (MB* ) in the second element is the same as 
the output of the separated MB* element. Deaerated TH* and MB* 
cell solutions in 50 v/v percent aq. CHsCN degrade upon exposure 
to sunlight for several days. The addition of approximately 10 v/v 
percent of benzyl alcohol to 50 v/v percent aq. CHsCN approxi- 
mately doubles the solubility of TH* sulfate without changing 
electrical output. Output from 804 TI-TL SnO2/Pt cells is un- 
changed when TH* is replaced by thionine-1-sulfonic acid (TS) if 
the solvent is water but is reduced by approximately 95 percent with 
50 v/v percent aq. CHsCN as solvent. Laury] sulfate in concentra- 
tions greater than 10~* M solubilizes TH* sulfate in water and 
suppresses dimerization. Such solutions produce very low electrical 
output. Additional kinetic characteristics of triplet excited states of 
TH* and MB* have been determined in solution in water and in 50 
v/v percent aq. CHsCN. The specific rates of oxidation of leuco- 
methylene blue (MBH2* ) and leucothionine (THs* ) by ferric sulfate 
are similar in these solvents. The oxidation of THs* by Fe(III) has 
been shown to proceed via a reversibly formed complex. 


PHOTOVOLTAIC POWER PLANTS 


REFER ALSO TO CITATION(S) 17187 


SOLAR THERMAL POWER PLANTS 


REFER ALSO TO CITATION(S) 17148, 17340, 17341, 17342, 
19128, 19203 


17187 (ALO/3701—76/1, pp 16-18) Solar thermal developments 
in foreign countries. Vant-Hull, L.L. (Univ. of Houston). 1976. 

From Workshop on the 5 MW solar tower program; Hous- 
ton, TX, USA (17 May 1976). 

In Report on the symposium and workshop on the 5 MWt 
solar thermal test facility. 

Programs for development and demonstration of solar fur- 
naces and solar thermal power generation systems in several foreign 
countries are briefly scanned. An over-all evaluation of the goals of 
projects in France, Italy, Japan, and Switzerland is made. The efforts 
in these countries are classed as aimed at systems for markets in 
remote areas and developing countries. Russian efforts are regarded 
as confined to an academic level. No Chinese effort is seen as 
evident. 


17188 (ALO/3701—76/1, pp 43-52) Georgia Tech solar thermal 
test facility. Walton, J.D. 1976. 

From Workshop on the 5 MW solar tower program; Hous- 
ton, TX, USA (17 May 1976). 

In Report on the symposium and workshop on the 5 MWt 
solar thermal test facility. 

The site plan, mirror and drive mechanism design, thermal 
test capabilities, areas of application, and construction schedule for 
the Georgia Tech Solar Thermal Test Facility are briefly discussed. 
Flat mirrors are employed in focused and non-focused operation. 
Design of a kinematic motion drive mechanism for solar tracking at 
the latitude of Atlanta is briefly discussed. Solar energy is focused 
into a steam boiler and superheater. A performance curve is present- 
ed that shows available heat flux and concentration ratio vs equilibri- 
um temperature at the test facility for flat and focused mirrors. 
Indicated testing applications are receivers, materials, coatings, ther- 
mal energy storage, other system studies. A construction schedule is 
given. Facility operation is slated to begin in July 1977. 


17189 (ALO/3701—76/1, pp 108-121) Solar power satellites. 
Gregory, D. 1976. 
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From Workshop on the 5 MW solar tower program; Hous- 
ton, TX, USA (17 May 1976). 

In Report on the symposium and workshop on the 5 MWt 
solar thermal test facility. 

The potential feasibility and advantages of space generation 
of solar power using photovoltaic conversion are very briefly dis- 
cussed. Solar collector satellites in geo-synchronous equatorial orbit 
are suggested. Transmission of power to the earth’s surface by 
beamed microwave transmission is proposed. Direct conversion pro- 
cesses under study are thermionic diodes and a closed Brayton cycle 
using helium. 


17190 (ALO/3701—76/1, pp 286-293) ERDA wrapup. Blieden, 
R. 1976. 

From Workshop on the 5 MW solar tower program; Hous- 
ton, TX, USA (17 May 1976). 

In Report on the symposium and workshop on the 5 MWt 
solar thermal test facility. 

The future funding and uses for the 5 MWt Solar Thermal 
Test Facility are discussed with reference to the information present- 
ed in the symposium. A breakdown of the FY 76, FY 77 ERDA 
solar energy budget is included. Suggestions of other agencies which 
might be interested in funding experiments that utilize the test 
facility are made. 


17191 (SAN/1110—77-2(Vol.2)) Central Receiver Solar Ther- 
mal Power System, Phase 1: preliminary design report. Volume II. 
System description and system analysis. (Martin Marietta Corp., 
Denver, Colo. (USA)). Apr 1977. Contract EY-77-C-03-1110. 354p. 
Dep. NTIS, PC A16/MF AO1. 

System descriptions of the planned 150 MWe commercial 
plant and the 10 MWe pilot plant are given. The commercial plant 
consists of 15 integrated collector—receiver modules featuring 
cavity receiver steam generators, focused heliostats, north field 
collector geometry, moderate slant ranges, and a short tower. Each 
module contains 1554 heliostats with a total mirror area of 63,666 m? 
and an internally mounted receiver on a steel tower with an aperture 
height of 90 m. The pilot plant configuration includes one full 
collector-receiver module of the commercial plant. The two stage 
thermal storage uses sensible heat for storage. The storage materials, 
hydrocarbon oil for steam generation and molten salt for superheat- 
ing, are both used commercially for heat transport fluids. The high 
temperature steam generated by the molten salt stage provides for a 
maximum efficiency power cycle. Power generation utilizing a dual 
admission turbine maximizes performance and operating flexibility. 
This turbine permits operation from the receiver and/or thermal 
storage and supports the various modes of operation and cyclic 
requirements of a solar plant. The pilot plant makes maximum use of 
full scale components and subsystems of the commercial plant. 
Performance data are given and environmental impacts are dis- 
cussed. (WHK) 


17192 (SAN/1300—4) Advanced thermal energy storage concept 
definition study for solar Brayton power plants. Volume IV. Solar 
power plant operation analysis computer program. Final technical 
report, July 1, 1976—December 31, 1976. Gintz, J.R. (Boeing Engi- 
neering and Construction, Seattle, Wash. (USA)). Nov 1977. Con- 
tract EY-76-C-03-1300. 195p. Dep. NTIS, PC A09/MF AOI. 

This document describes the computer program used to simu- 
late the operation of the high temperature gas-cooled solar power 
plant. The program was used to assess the interrelations of plant 
components as opposed to the design of the individual elements. The 
model estimates the effectiveness of the Brayton cycle solar power 
plant on an hourly, daily and yearly basis. A description of the 
program is given, and how the program is used including inputs, 
outputs and operating instructions is discussed. The work is the first 
part of a two part cooperative EPRI/ERDA research program. The 
report is contained in four separate volumes as follows: Volume I-- 
Technical Report; Volume II--Thermal Energy Storage Sizing Com- 
puter Program; Volume III--Thermochemical TES Sizing Computer 
Program; and Volume IV--Solar Power Plant Operation Analysis 
Computer Program. The latter three volumes contain technical 
descriptions and operating instructions for the three computer pro- 
grams developed as part of this research program. 


17193 Siting considerations for solar thermal electric generating 
plants. Dowty, E.L.; Kintigh, J.K. (Black and Veatch Consulting 
Engineers, Kansas City, MO). Trans. Am. Nucl. Soc.; 27: 695- 
697(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


CENTRAL RECEIVER 
REFER ALSO TO CITATION(S) 17336, 18836 
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17194 (ALO/3701—76/1) Report on the symposium and work- 
shop on the 5 MWt solar thermal test facility. (Houston Univ., Tex. 
(USA); Texas Tech Univ., Lubbock (USA)). 1976. Contract EY-76- 
C-04-3701. 312p. (CONF-760554—). Dep. NTIS, PC A14/MF AOl1. 

From Workshop on the 5 MW solar tower program; Hous- 
ton, TX, USA (17 May 1976). 

Design concepts and applications for the 5 MWt Solar Ther- 
mal Test Facility at A!buquerque are discussed in 43 papers. Session 
topics include central receivers, solar collectors, solar energy stor- 
age, high temperature materials and chemistry. A program overview 
and individual contractor reports for the test facility project are 
included, along with reports on conference workshop sessions and 
users group recommendations. A list of conference attendees is 
appended. Separate abstracts are prepared for 39 papers. 


17195 (ALO/3701—76/1, pp 4-6) 10 ae —_ plant program. 
Yokomizo, C. (Sandia Labs., Livermore, CA). 1976. 

From Workshop on ‘the 5 MW solar tower program; Hous- 
ton, TX, USA (17 May 1976). 

In Report on the symposium and workshop on the 5 MWt 
solar thermal test facility. 

The major objectives of the 10 MWe electric central receiver 
pilot plant program, the conceptual approaches of four contractor 
teams, and the organization of the program are discussed. McDon- 
nell Douglas, Martin Marietta, and Honeywell are designing com- 
plete pilot plant systems. Boeing is working solely on the heliostat 
design. A description of the concepts of each team for heliostat, 
receiver, and thermal storage system design is given. Emphasis in the 
program will be on investigation of daily thermal cycling so that 
practical use of electric central receiver power plants by utilities can 
be established. The project schedule and milestones are tabulated for 
a five year period. 


17196 (ALO/3701—76/1, pp 19-43) 5 MW solar thermal test 
facility. Grosskreutz, C. 1976. 

From Workshop on the 5 MW solar tower program; Hous- 
ton, TX, USA (17 May 1976). 

In Report on the symposium and workshop on the 5 MWt 
solar thermal test facility. 

An extensive description of objectives, features and capabili- 
ties of the 5 MW Solar Thermal Test Facility at Albuquerque is 
presented. Preparations for initial bench model receiver tests at 1 
MW and 5 MW are reviewed. Curves are presented for power as a 
function of heliostat field area, with time of day and day of year as 
parameters. A table is presented of flux concentrations at different 
tower elevation levels to be used for subsystem research experi- 
ments. Numerous diagrams are included that show the test site plan, 
heliostat layout, receiver tower and associated test facilities, heat 
rejection system, and power distribution system. Data acquisition 
facilities are discussed. A milestone chart for test facility completion 
is included. 


17197 gna pp 72-92) Central receiver solar ther- 
mal power. Blake, F.A. 1976 

From Workshop on ‘the 5 MW solar tower program; Hous- 
ton, TX, USA (17 May 1976). 

In Report on the symposium and workshop on the 5 MWt 
solar thermal test facility. 

An extensive overview is given of the conceptual baseline 
configuration for a 10 MWe central receiver solar thermal power 
pilot plant. The field layout, overall system schematic, and detail 
diagrams of all subsystems are presented. A design point chart shows 
power required at each significant point in the system where perfor- 
mance can be audited. Efficiency tables and a day performance 
profile chart are included. The thermal storage research experiment, 
features of a 1 MW/sub th/ cavity receiver steam generator, the 
electric power generation subsystem, and the heliostat research 
experiment and test calorimeter are all discussed. An economic 
summary of all pilot plant subsystems is included. 


17198 (ALO/3701—76/1, pp 92-107) Central receiver solar ther- 
mal power program overview. Coleman, G.C. 1976 

From Workshop on the 5 MW solar tower program; Hous- 
ton, TX, USA (17 May 1976). 

In Report on the symposium and workshop on the 5 MWt 
solar thermal test facility. 

A brief overview is presented of the conceptual design of a 10 
MW/sub e¢/ solar thermal power pilot plant. Design concepts for the 
collector, thermal storage, heat rejection, electrical power genera- 
tion, tower and receiver assembly, and master control system are 
discussed and diagramatically shown. The project flow and project 
milestone charts are included. 


17199 (ALO/3701—76/1, pp 108-121) Open cycle gas turbine 
solar electric system. Grosskreutz, C. 1976. 

From Workshop on the 5 MW solar tower program; Hous- 
ton, TX, USA (17 May 1976). 

In Report on the symposium and workshop on the 5 MWt 
solar thermal test facility. 
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A conceptual design overview for a gas cooled central receiv- 
er driving an open Brayton cycle is given. Inherent problems are 
discussed, along with advantages of an open Brayton cycle ap- 
proach. Overall advantages include high thermodynamic efficien- 
cies, small water requirements, lack of a cooling tower requirement, 
and use of fossil fuel combustion rather than thermal energy storage. 
Problems affecting feasibility include the need for a high tempera- 
ture receiver design, very high pressure and temperature materials 
requirements, and compressor, turbine design parameters. Results of 
computer analyses of receiver heat transfer surface geometry are 
described. Design and testing of a tube-type cavity receiver heat 
exchanger are discussed. Comparison is made between analytic and 
experimental results in heat exchanger design. 


17200 (ALO/3701—76/1, pp 121-139) Closed cycle gas cooled 
central receiver design. Gintz, J.; Zentner, R. 1976. 

From Workshop on the 5 MW solar tower program; Hous- 
ton, TX, USA (17 May 1976). 

In Report on the symposium and workshop on the 5 MWt 
solar thermal test facility. 

Preliminary conceptual designs are presented for a 100 MW 
commercial solar thermal power plant and a 1 MW bench model, 
based on a high temperature closed Brayton cycle gas cooled central 
receiver. Design details of a tube type heat exchanger employing 
high temperature helium fluid are given diagrammatically. Results of 
a trade-off study of several receiver cavity geometries are compared. 
Design goals and a testing plan for a 1 MW bench test model are 
presented. 


17201 (ALO/3701—76/1, pp 195-209) High temperature 
sodium-cooled heat exchangers. Springer, T. 1976. 

From Workshop on the 5 MW solar tower program; Hous- 
ton, TX, USA (17 May 1976). 

In Report on the symposium and workshop on the 5 MWt 
solar thermal test facility. 

The use of liquid sodium as a heat exchanger in a 10 MWe 
central receiver solar power plant is suggested. Detailed overviews 
are given of conceptual designs for a sodium and steam transport 
system and a liquid metal central receiver. Curves that portray 
design parameter trade offs for a 10 MWe sodium cooled receiver 
are presented, along with tabulations of selected design parameters 
for the entire power plant. The effects of selected potential equip- 
ment failures are briefly discussed. Test requirements for the concep- 
tual design are briefly listed. 


17202 (ALO/3701—76/1, pp 209-210) Instabilities in fluid flows 
with high temperature gradients. Snyder, H. 1976. 

From Workshop on the 5 MW solar tower program; Hous- 
ton, TX, USA (17 May 1976). 

In Report on the symposium and workshop on the 5 MWt 
solar thermal test facility. 

Three aspects of the solar tower program where fluid instabil- 
ities might be expected to cause effects were pointed out. Vortex 
effects around the tower were expected to cause no structural 
problems. Problems due to a salt fingering type instability in some 
concepts for energy storage were predicted to be severe. Because of 
an unpredictable variation of flux with time, the 5 MW solar test 
facility is probably not too useful for fluid dynamics experiments, it 
was concluded. 


17203 (ALO/3701—76/1, pp 263-264) Heat pipe capabilities and 
applications. Ranken, W.A. (Los Alamos Scientific Lab., NM). 1976. 
From Workshop on the 5 MW solar tower program; Hous- 
ton, TX, USA (17 May 1976). 
In Report on the symposium and workshop on the 5 MWt 
solar thermal test facility. 


17204 (ALO/3701—76/1, pp 264) Solar heated air receivers. 
Jarvinen, P.O. 1976. 

From Workshop on the 5 MW solar tower program; Hous- 
ton, TX, USA (17 May 1976). 

In Report on the symposium and workshop on the 5 MWt 
solar thermal test facility. 


17205 (ALO/3701—76/1, pp 264-265) Low cost, low technology 
solar electric plant. Smith, O.J.M. 1976. 

From Workshop on the 5 MW solar tower program; Hous- 
ton, TX, USA (17 May 1976). 

In Report on the symposium and workshop on the 5 MWt 
solar thermal test facility. 


17206 (ALO/3701—76/1, pp 266-269) Materials at high tem- 
perature and high radiant flux. Ignatiev, A. (Univ. of Houston, TX). 
1976. 

From Workshop on the 5 MW solar tower program; Hous- 
ton, TX, USA (17 May 1976). 
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In Report on the symposium and workshop on the 5 MWt 
solar thermal test facility. 

The conclusions of a workshop session regarding materials 
problems at high temperatures and high solar fluxes that must be 
dealt with in the test facility are summarized. A multi-user concept is 
urged to attack the variety of materials problems that must be 
solved. Specific test facility requirements for materials studies are 
summarized. 


17207 (ALO/3701—76/1, pp 269-273) Energy conversion, ther- 
mal storage and transfer. Cole, T. 1976. 

From Workshop on the 5 MW solar tower program; Hous- 
ton, TX, USA (17 May 1976). 

In Report on the symposium and workshop on the 5 MWt 
solar thermal test facility. 

The workshop discussions on use of the test facility for 
experiments in energy conversion, thermal storage and heat transfer 
are synopsized. Experiment interfacing, scheduling, safety, ancillary 
utilities, and philosophy are mentioned. Impact of cloud cover on 
scheduled experiments is discussed at length. 


17208 (ALO/3701—76/1, pp 273-277) High temperature chem- 
istry. Margrave, J. 1976. 

From Workshop on the 5 MW solar tower program; Hous- 
ton, TX, USA (17 May 1976). 

In Report on the symposium and workshop on the 5 MWt 
solar thermal test facility. 

The workshop discussions on high temperature chemistry 
work needed for the test facility are synopsized. It is thought 
necessary that chemical process design information is a principal 
need for proper facility development. A list of seven general areas of 
chemical process design for conditions of high radiant fluxes and 
oxidizing environments is proposed. 


17209 (ALO/3701—76/1, pp 278-285) Use of Sandia facility. 
Otts, J. (Sandia Labs., Albuquerque, NM). 1976. 

From Workshop on the 5 MW solar tower program; Hous- 
ton, TX, USA (17 May 1976). 

In Report on the symposium and workshop on the 5 MWt 
solar thermal test facility. 

The objectives and proposed operational use of the 5 MWt 
Solar Thermal Test Facility are reviewed. Open discussions of users 
questions are included. Scheduling, data acquisition services, test 
planning, and dissemination of information on facility capabilities are 
discussed. 


17210 (ALO/3701—76/1, pp 61-72) 10 MWe pilot plant: design 
for solar thermal central receiver power plants. Powell, J.C. 1976. 

From Workshop on the 5 MW solar tower program; Hous- 
ton, TX, USA (17 May 1976). 

In Report on the symposium and workshop on the 5 MWt 
solar thermal test facility. 

An overview is given of the design of the 10 MWe solar 
thermal central receiver pilot plant. Design parameters for the piant 
are presented. Conceptual designs for the heliostats, thermal storage 
subsystem, central receiver, and steam generator are presented and 
diagrammed. A description of the test instrumentation is included. A 
computer map of the incident flux on receiver cavity walls is 
discussed. A flow schematic of the solar steam generator and a 
pictorial drawing of the thermal storage tank design are presented. 


17211 (SAN/1109—76/5) Solar Pilot Plant, Phase I. Quarterly 
report No. 5, October—December 1976, (Honeywell, Inc., Minneapo- 
lis, Minn. (USA). Energy Resources Center). 31 Mar 1977. Contract 
EY-76-C-03-1109. 96p. Dep. NTIS, PC A05/MF AOl1. 

Collector subsystem research experiment (SRE) tests were 
conducted and the data evaluated. Assembly of the SRE steam 
generator was almost complete. Testing will start in January 1977. 
Two major changes in the baseline design, sensible thermal heat 
storage rather than phase-change storage and wet rather than dry 
cooling of the condenser, were being worked. Analytical and design 
work on the electrical generation subsystem and plant integration 
progressed satisfactorily. 


17212 (SAN/1110—77-2(Vol.1)) Central Receiver Solar Ther- 
mal Power System, Phase 1: preliminary design report. Volume 1. 
Executive overview. (Martin Marietta Corp., Denver, Colo. (USA)). 
Apr 1977. Contract EY-77-C-03-1110. 156p. Dep. NTIS, PC A08/ 
MF AOl. 

An overview of the design and operation of the 150 MWe 
commercial plant and the 10 MWe pilot plant is given. The commer- 
cial plant consists of 15 integrated collector—receiver modules. 
Each module contains 1554 heliostats and an internally mounted 
steam-generating receiver on a steel tower with an aperture height of 
90 m. The pilot plant consists of one full-scale collector—receiver 
module. The two-stage sensible heat storage system utilizes a heat 
transfer salt medium and a hydrocarbon oil storage medium. The 
electric power generation system uses a conventional steam turbine- 
generator. The pilot plant is one module of the commercial plant, 
providing for one-to-one scaling in the most critical areas. (WHK) 
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17213 (SAN/1110—77-2(Vol.3)) Central Receiver Solar Ther- 
mal Power System, Phase 1: preliminary design report. Volume III. 
Collector subsystem. (Martin Marietta Corp., Denver, Colo. (USA)). 
Apr 1977. Contract EY-77-C-03-1110. 439p. Dep. NTIS, PC A19/ 
MF AOl. 

The collector subsystem for the 150 MWe commercial plant 
will consist of 15 pilot plant tower focus collector fields. Each field 
will consist of 1554 heliostats; each heliostat in turn carries 41 m? of 
reflective surface. The total reflective surface for the commercial 

lant is therefore 995,016 m2 The design, performance, and support- 
ing technical discussion for the collector subsystem for the 150 MWe 
commercial plant and the 10 MWe pilot plant are presented. Also, a 
program to test the various components and assemblies to substanti- 
ate the design of the heliostat is described in detail. The results either 
verified or modified the computer models used in the preliminary 
pilot plant and commercial plant designs. (WHK) 


17214 (SAN/1110—77-2(Vol.4)) Central Receiver Solar Ther- 
mal Power System, Phase 1: preliminary design report. Volume IV. 
Receiver subsystem. (Martin Marietta Corp., Denver, Colo. (USA)). 
Apr 1977. Contract EY-77-C-03-1110. 351p. Dep. NTIS, PC A16/ 
MF AOl. 

The design, performance, operational characteristics, testing, 
and environmental impact of the commercial/pilot plant receivers 
are presented. The commercial-plant receiver subsystem consists of 
15 identical tower-mounted steam-generating receivers. Each receiv- 
er is designed to accept energy from a concentrating solar-collector 
field consisting of 1554 heliostats, each with 41 m? (441 ft?) of 
reflective surface area. The steam output of each receiver module 
feeds a common manifold system from which either the Electrical 
Power Generation Subsystem (EPGS) or the Thermal Storage Sub- 
system (TSS) can be served. The plant can operate quite efficiently 
with one or more receivers inoperative. Each receiver is a natural- 
circulation steam generator designed to generate superheated steam 
at a pressure of 10,687 kPa (1550 psig), a temperature of 789 K 
(960°F), and a flow rate up to 75,300 kg/h (160,000 Ib/h). Each 
steam generator is arranged in a cavity configuration into which 
concentrated solar energy is directed. In normal operation, entering 
feedwater flow is controlled by a conventional three-element regula- 
tor. Radiant solar energy heats water in the boiler section and 
vaporizes a portion of it, creating a density-gradient imposed circula- 
tion of the water/steam mixture upward to the drum and water 
downward from the drum to replenish the boiler section. The drum 
separates saturated steam from the water, routing the steam to the 
superheater section, where it is heated to the specified output tem- 
perature. The steam is then piped down the tower to the EPGS/TSS 
supply manifold. (WHK) 


17215 (SAN/1110—77-2(Vol.5)) Central Receiver Solar Ther- 
mal Power System, Phase 1: preliminary design report. Volume V. 
Thermal storage subsystem. (Martin Marietta Corp., Denver, Colo. 
(USA). Aerospace Div.). Apr 1977. Contract EY-77-C-03-1110. 
355p. Dep. NTIS, PC ADep. NTIS, C A16/MF AO1. 

The design, construction, and testing of a two stage thermal 
storage system for the 150 MW commercial tower focus plant and 
the 10 MW pilot plant are described. The higher temperature stage 
stores steam superheat energy as sensible heat in a heat transfer salt 
medium and the lower temperature stage stores steam latent heat 
energy and condensate sensible heat in a hydrocarbon oil storage 
medium. The system is designed to accept thermal energy in the 
form of a superheated steam from the Receiver Subsystem, store the 
energy for a period of time up to 20 hours, then supply the stored 
energy to the Electric Power Generation Subsystem in the form of 
superheated steam for operation of a turbine. The higher tempera- 
ture stage uses heat transfer salt for its storage medium; this material 
is a eutectic mixture of 40 percent NaNOz, 7 percent NaNOs, and 53 
percent KNOs. During charging of the system the salt is pumped 
from a cooler reservoir, through a heat exchanger in which super- 
heat energy is removed from the incoming steam, then to the 
warmer reservoir where it is stored at a temperature of 755 K 
(900°F). The lower temperature stage uses a hydrocarbon oil for its 
storage medium; this material is an aliphatic petroleum heat transfer 
oil, Exxon Caloria HT-43. Operation of the oil stage is completely 
analogous to operation of the salt stage; during charging of the 
system oil is pumped from a cooler reservoir, through two heat 
exchangers in which latent heat is removed from the incoming steam 
and sensible heat is removed from the condensate, then to a warmer 
reservoir where it is stored at a temperature of 568 K (563°F). The 
storage system output is superheated steam at 3030 kPa (440 psia) 
and 700 K (802°F) which is transported to the turbine. Specifications 
are included. (WHK) 


17216 (SAN/1110—77-2(Vol.6)) Central Receiver Solar Ther- 
mal Power System, Phase 1: preliminary design report. Volume VI. 
Electrical power generation/master control subsystems and balance of 
plant. (Martin Marietta Corp., Denver, Colo. (USA)). Apr 1977. 
Contract EY-77-C-03-1110. 358p. Dep. NTIS, PC A16/MF AOl. 

Design information covering the Electric Power Generation 
Subsystem (EPGS), the Balance of Plant (BOP) and the Master 
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Control Subsystem (MCS) for both the 150-MW commercial scale 
and the 10-MW Pilot Plant scale solar-thermal electric generating 
stations is presented. The EPGS serves to converi, by way of a 
conventional steam turbine-generator, the thermal energy delivered 
from the receiver into electrical power useful in an electric power 
distribution grid. For the commercial scale EPGS, a conceptual 
design covering major design features was conducted to assure the 
feasibility of the concept and the availability of required compo- 
nents. For the Pilot Plant EPGS, a preliminary design which covers 
equipment design and selection in greater depth was prepared. For 
purposes of this study, the BOP includes the equipment and struc- 
tures required to support the power generating functions and to 
integrate the solar subsystems into a total plant. Included in this 
category are such items as overall plant arrangement, design of 
buildings and structures, and numerous coordination details normally 
associated with architects and engineers. As with the EPGS design, 
the commercial BOP has been explored to a conceptual level, giving 
confidence that the plant can be built using available techniques and 
technology. The MCS acts as the overall control system for the 
Commercial and Pilot Plants. Its function is to coordinate the actions 
of the various subsystems (collector, receiver, EPGS, etc.), and 
maintain data records useful in analyzing plant operations. (WHK) 


17217 (SAND—77-1173) Solar Thermal Test Facility experi- 
ment manual. Darsey, D.M.; Holmes, J.T.; Seamons, L.O.; Kuehl, 
D.J.; Davis, D.B.; Stomp, J.M.; Matthews, L.K.; Otts, J.V. (Sandia 
Labs., Albuquerque, N.Mex. (USA)). Oct 1977. Contract EY-76-C- 
04-0789. 49p. Dep. NTIS, PC A03/MF AOl1. 

Information is provided on administrative procedures, capa- 
bilities, and requirements of experimenters using the Solar Thermal 
Test Facility. (MHR) 


17218 (WANL-BK—S503701) Expression of interest in solar 
thermal power generation by the Westinghouse Electric Corporation. 
(Westinghouse Electric Corp., Pittsburgh, Pa. (USA). Astronuclear 
Lab.). - 1975. 69p. Electric Corp., Pittsburgh, PA. 

e reasons Westinghouse Electric Corporation reached a 
no-bid decision on the ERDA RFP 75-124 (Central Receiver Solar 
Thermal Power System, Phase I) are discussed. Potentially trouble- 
some design and development areas in the central receiver solar 
thermal power system program are pointed out. Also, the education 
and experience of key Westinghouse personnel who might partici- 
pate in a corporate effort for the central receiver solar program is 
summarized. (WHK) 


TOTAL ENERGY AND HYBRID SYSTEMS 


17219 (ALO/3701—76/1, pp 53-58) Sandia/Albuquerque total 
energy test facility. Thunborg, S. (Sandia Labs., Albuquerque, NM). 
1976. 

From Workshop on the 5 MW solar tower program; Hous- 
ton, TX, USA (17 May 1976). 

In Report on the symposium and workshop on the 5 MWt 
solar thermal test facility. 

A very brief overview is given of the objectives and goals, 
system design and operation, and testing capabilities of the Total 
Energy Test Facility at Sandia/Albuquerque. Use of the facility to 
demonstrate use of solar power in a total energy system for a 12,000 
ft? laboratory building requiring 352 kWh/d is briefly discussed. The 
use of a fluid called Therminal 66 in a Rankine cycle heat exchanger 
is described. Parabolic trough solar collector use is indicated. A 
capability for testing individual collectors by means of a fluid 
conditioning loop is briefly mentioned. 


17220 (SAND—77-1284(Vol.3)(No.2), pp 2-5) Solar total 
energy programs at Sandia. Jun 1977. 

In Sandia technology. 

A solar total energy system makes use of collected solar 
energy to supply both low-grade (low-temperature thermal) and 
high-grade (electrical and/or mechanical) energy needs for selected 
applications. Efforts underway at Sandia directed at investigating the 
use of solar energy in this context to supplement conventional 
energy sources are outlined. 


17221 Utilization of small solar central receiver systems for 
feedmill and irrigation operations. Hildebrandt, A.F. (Univ. of Hous- 
ton, TX); Lipps, F.W.; Strickland, J.H. pp 32.1-32.4 of In Proceed- 
ings of the 1977 annual meeting of the American Section of the 
International Solar Energy Society. Volume 1, Sections 26—38. 
Beach, C.; Fordyce, E. (eds.). Cape Canaveral, FL; International 
Solar Energy Society (1977). 

From Solar world meeting; Orlando, FL, USA (6 Jun 1977). 

See CONF-770603—P3. 

Work concerning the potential utilization of solar energy for 
feedmill and irrigation operations is summarized. The major tasks 
were the selection of concept and preliminary design of a series of 
small central receiver collectors, the characterization of energy 
requirements for the two agricultural operations, the simulation of 
several complete solar energy systems, and an economic assessment 
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of the various systems. Several small central receiver collectors were 
designed in the size range from 500 KW/sub t/ to 10 MW/sub t/. 
Simple steam Rankine cycles were assumed to produce electricity in 
all cases. Turbine inlet conditions were chosen as 600°F (316°C) and 
600 psia (4137 K Pa). Overall thermodynamic cycle efficiencies were 
estimated on the order of 16% to 18% and losses due to convection 
and reradiation at the receiver surface at 10% to 15%. Simulations 
were run for systems sized to supply various total energy require- 
ments. It was found that the feedmill systems were economically 
viable for annual fuel cost escalation rates of 8% which is approxi- 
mately equal to the annual inflation rate. On the other hand, the solar 
powered irrigation system will not be economically viable unless 
annual fuel cost increases are in excess of 18%. 


OCEAN THERMAL GRADIENT POWER PLANTS 
REFER ALSO TO CITATION(S) 17301 


17222 (COO/4238—3) Continued evaluation of compact heat 
exchangers for OTEC application. Interim progress report, February 
15, 1977—August 15, 1977. McGowan, J.G.; Heronemus, W.E. (Mas- 
sachusetts Univ., Amherst (USA)). Aug 1977. Contract EG-77-S-02- 
4238. 87p. Dep. NTIS, PC A05/MF AOl1. 

Progress on the continued UMass technical evaluation of 
compact heat exchangers for OTEC applications is summarized. 
Objectives of this study include: (1) Analytical and experimental 
evaluation of the performance characteristics of compact heat ex- 
changers (using ammonia as a working fluid) over the entire range of 
OTEC system conditions, (2) An evaluation of the applicable manu- 
facturing processes, maintenance requirements and arrangement con- 
cepts for large scale compact heat exchangers with specific emphasis 
on their total economics. This progress report also includes a techni- 
cal report on compact heat exchanger design information for OTEC 
application. Contained in this report are a review of previous com- 
pact heat exchanger work, a literature review of applicable two 
phase evaporating and condensing technical publications, and rec- 
ommendations for compact heat exchanger analytical design proce- 
dure. 


17223 (DSE/2426—15) Feasibility study of carbonaceous fuels 
synthesis on-board an OTEC platfrom. Project 8980 second topical 
report, July 1976—March 1977. Talib, A.; Blazek, C.; Konopka, A.; 
Biederman, N. (Institute of Gas Technology, Chicago, Ill. (USA)). 
Jul 1977. Contract EX-76-C-01-2426. 250p. Dep. NTIS, PC All/MF 
A0l. 

A techno-economic analysis of the feasibility of producing 
certain carbonaceous fuels onboard an OTEC platform is presented. 
This analysis was performed as part of a broader study of alternate 
chemical energy carriers that would be used to transport OTEC- 
produced energy to shore. Carbonaceous fuels considered were 
methanol, gasoline, and methane. The reaction of OTEC-produced 
electrolytic hydrogen and carbon dioxide obtained from either 
seawater or onshore sources under different process conditions 
forms methane or methanol. Gasoline is produced by the dehydra- 
tions of methanol. Preferred production processes for the synthesis 
of carbonaceous fuels are identified. Transportation and terminal 
facilities for delivering and receiving the offshore-produced energy 
carrier were assessed. Underwater pipelines and oceangoing barges 
were analyzed as methods for delivering carbonaceous fuels to 
shore. Although receiving facilities for pipelines were not included, 
oceangoing barge receiving facilities were considered; these consist- 
ed of storage tanks, unloading systems, and port facilities. As part of 
the product transmission system analysis, the delivery of carbon 
dioxide as a feedstock in both liquid and gaseous forms from onshore 
sources were analyzed. The analysis included transport by oceango- 
ing barge and underwater pipeline. The unit costs of delivered 
energy from OTEC plants in the form of carbonaceous fuels ($10 to 
$42/million Btu) are high. Improvements would be required to 
obtain OTEC shaftpower costs of near 10 mills/kWhr. The integra- 
tion of advanced technology fuel production equipment along with 
low carbon dioxide costs are also required to obtain the low end 
costs of OTEC-derived carbonaceous fuels. 


17224 Electricity from the thermal power of the sea. Winter, 
S.D. (Centre National Pour L’Exploitation Des Oceans, Paris). pp 
687-699 of In Future energy production systems. Heat and mass 
transfer processes. Vol. II. Denton, J.C.; Afgan, N.H. (eds.). Wash- 
ington, DC; Hemisphere Publishing Corp. (1976). 

Major problems associated with solar energy conversion 
using the thermal gradient of the sea are briefly reviewed. Techno- 
logical aspects are mentioned in connection with the choice of 
location of the plant and of the working medium. 


17225 Heat exchangers for the ocean thermal energy power plant. 
Bell, K.J. (Oklahoma State Univ., Stillwater). pp 701-712 of In 
Future energy production systems. Heat and mass transfer processes. 
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Vol. II. Denton, J.C.; Afgan, N.H. (eds.). Washington, DC; Hemi- 
sphere Publishing Corp. (1976). 

The two most expensive items in the Ocean Thermal Energy 
Concept (OTEC) are expected to be the vaporizer and the condens- 
er for the working fluid. A brief survey of the principle of operation 
of the plant, the critical features controlling the design of the heat 
exchangers, the working fluids under consideration, the possible 
materials of construction, the biofouling problem, and some of the 
heat exchanger configurations being examined are presented. 


SOLAR RADIATION UTILIZATION 
REFER ALSO TO CITATION(S) 18509 


17226 Nocturnal and diurnal performances of selective radiators. 
Bartoli, B.; Catalanotti, S.; Coluzzi, B.; Cuomo, V.; Silvestrini, V.; 
Troise, G. (Univ., Naples). Appl. Energy; 3: No. 4, 267-286(Oct 1977). 

Radiative cooling of surfaces exposed to a clear sky can be 
used as an energy source. The authors have shown in a previous 
paper that useful temperatures and powers can be reached using 
selective surfaces matched to the atmospheric transparency window. 
Some measurements of the radiative power of a new selective 
surface and an example of a possible practical application are pre- 
sented. 


SPACE HEATING AND COOLING 


REFER ALSO TO CITATION(S) 17123, 17133, 17134, 171335, 
17136, 17137, 17140, 17284, 18387, 18388, 18510, 18511, 18513, 
18569, 18579, 18606 


17227 (CONF-750677—P1, pp 590-597) Residence heated by 
non-fossil-fuel energy. Herndon, C.L. (Montana Coll. of Mineral 
Science and Tech., Butte). 1975. 

From 4. inter-American conference on materials technology; 
Caracas, Venezuela (29 Jun 1975). 

In IV inter-American conference on materials technology. 

A house in Butte, Montana was retrofitted to use solar and 
wind energy. Six inches of insulation were added to the ceiling of 
the house; the roof was modified to incorporate the skylight and 
collectors; two 4 x 6 ft double-glazed picture windows were added 
in the south wall; a double-glazed skylight (approximately 66 sq ft), 
240 sq ft of flat-plate solar collectors, and a 3-kW wind generator 
was installed; and a warm air heating system consisting of air- 
handling unit and air-distribution system were added. The wind 
generator is used to heat either the domestic water heater or a 
heating element in the thermal storage tank. Schematics are included 
of the floor plan, skylight section, piping, air handling unit section, 
solar collector section, temperature and flow rate measurement 
points, and the control system. (MHR) 


17228 (CONF-750677—P1, pp 608-613) Thermal application of 
solar energy. Best B, R.; Juarez, M.; Mayer B, E.; Olalde Q, G-; 
Pilatowsky F, I. 1975. (In Spanish). 

From 4. inter-American conference on materials technology; 
Caracas, Venezuela (29 Jun 1975). 

In IV inter-American conference on materials technology. 

In order to participate in the economical development of arid 
zones, which cover 65 percent of Mexican territory, a research 
program on solar energy applications has been initiated. Efficiency 
of flat plate collectors has been analyzed in Mexico City together 
with the application of these collectors for water heating in housing 
complexes. In order to examine the absorptivity and emissivity of 
several coatings a systematic study of the daily heating and night 
cooling of treated plates has started. An apparatus of refrigeration by 
intermittent absorption has been built. This equipment works with 
water and ammonia and will be coupled to a flat plat collector. 
Experimental results are reported. 


17229 (COO/2626—76/1) Report on the Grover Cleveland 
School Solar Heating System, Boston, Massachusetts, USA. (General 
Electric Co., Philadelphia, Pa. (USA). Space Div.). Aug 1976. 
Contract EY-76-C-02-2626. 120p. Dep. NTIS $5.50. 

The following subjects are covered: a general description of 
the project and environment, system thermal performance, system 
economic analysis, and subsystem performance. (MHR) 


17230 (COO/2824—1) Test and evaluation of a solar-powered 
laboratory turbocompressor system for building heating and cooling. 
Final technical report. Biancardi, F.R.; Meader, M.D. Melikian, G.; 
Landerman, A.M.; Hall, J.B. (United Technologies Research Center, 
East Hartford, Conn. (USA)). Mar 1977. Contract EY-76-C-02-2824. 
124p. (UTRC/R—77-952529-1). Dep. NTIS, PC A06/MF AO1. 
Extensive testing of an available laboratory Rankine-cycle 
turbocompressor cooling system was conducted over a range of 
temperatures consistent with present-day flat-plate and advanced 
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medium-concentration solar collectors and at air- and water-cooled 
condenser temperature levels. Over 700 hours of testing demonstrat- 
ed the high performance potential of such systems over a wide range 
of operational conditions and has provided design guidelines and 
preliminary specifications for future systems. Minor modifications 
were made to the laboratory system. These modifications included: 
(1) demonstration of three tons of cooling at a turbine inlet tempera- 
ture of about 160 F, (2) efficient operation (i.e., COP of approximate- 
ly 0.45) at turbine inlet temperatures of 240 F at air-cooled condens- 
er temperatures, and (3) a COP in excess of 0.5 and more than five 
tons of cooling at system turbine inlet temperature levels of 200 F 
with water-cooled condenser temperatures. Generally, the test data 
correlated very well with detailed analytical design and off-design 
performance projections over the range of operating conditions. 
These data correlations indicate that the achieved performance 
levels were limited by mismatching of the existing turbomachinery 
elements. Data and experience obtained in this program substantiate 
the judgment that incorporating well-matched turbomachinery, 
based on existing technology, would result in the achievement of the 
full potential of a turbocompressor system for both air- and water- 
cooled operation. Prototype turbocompressor systems can be de- 
signed and developed which demonstrate high performance, (i.e., a 
COP approaching 1.0 and 0.75 for water and air-cooled operation, 
respectively), versatile operational features, permitting use of differ- 
ent collectors with a range of temperature capability, and potential 
for significant energy savings when used as solar-powered heating 
and cooling systems. 


17231 (NP—22143) Solar home heating and cooling: technology 
and diffusion. Council of Planning Librarians exchange bibliography 
1235. Sewell, W.R.; Foster, H.D. (Victoria Univ., British Columbia 
(Canada). Dept. of Geography). Mar 1977. 42p. of Planning Librar- 
ians, Monticello, IL. 

A bibliography is presented on the use of solar energy for the 
heating and cooling of houses. (Approximately 465 references) 
(WHK) 


17232 (NP—22271) Solar energy and the central system. 
(Raypak, Inc., Westlake Village, Calif. (USA)). 15 Mar 1977. 3lp. 
Inc., Westlake Village, CA. 

An attempt is made to establish the credibility of statements 
regarding the energy saving potential of central systems and their 
superiority to any existing alternatives. This is to refute the apparent 
intent of the California Public Utilities Commission to discourage the 


use of central boilers for domestic water and space heating in multi- 
family installations. It is shown that their elimination will result in 
installation of equipment which consumes more energy during oper- 
ations, costs more to install, and may be somewhat more hazardous. 
It is considered that an attack on central systems is in reality an 
attack on solar energy. Alternative methods of individual metering 
that can be used with central systems are explored briefly. (MHR) 


17233 (NP—22388) Zero-Energy-House. Korsgaard, V. (Dan- 
marks Tekniske Hoejskole. Lyngby). 1976. 60p. (In Danish and 
English). Dep. NTIS (US Sales Only), PC A04/MF AOI. 

The zero-energy house is designed in such a way that it can 
be heated and supplied with hot water without using the traditional 
energy sources except for the normal electricity consumption of the 
household. This is primarily attained through effective thermal insu- 
lation and tightening of the house and by means of heat recovery 
from the used air and the waste water. In this way it should be 
possible to reduce the heat requirement to such a degree that it can 
for the most part be met by the inhabitants body heat and the waste 
heat from the domestic electricity consumption along with the solar 
radiation through the windows. The deficit is covered by means of 
an accumulating solar heating plant. The design, construction, per- 
formance tests, heat balance, solar energy system, heating and venti- 
lation system, and energy economy are covered. (MHR) 


17234 (NP—22701) Solar heating and cooling of buildings. 
Monthly progress report No. 7, April 1, 1974—April 30, 1974. (TRW 
Systems Group, Redondo Beach, Calif. (USA)). 10 May 1974. 17p. 
Systems Group, Redondo Beach, CA. 

Progress is summarized briefly for the following tasks: devel- 
opment of requirements; system definition; capture potential; social, 
economic, and environmental impact; preliminary cost analysis; and 
recommendations for proof-of-concept experiments. Detailed sched- 
ules for major study tasks are presented. (MHR) 


17235 (ORO—5136-77/2) Annual collection and storage of solar 
energy for the heating of buildings. Report No. 2. Annual progress 
report, May 1976—July 1977. Beard, J.T.; lachetta, F.A.; Lilleleht, 
L.U.; Dickey, J.W. (Virginia Univ., Charlottesville (USA). Dept. of 
Mechanical Engineering). Jul 1977. Contract EX-76-S-05-5136. 31p. 
Dep. NTIS, PC A03/MF AOl1. 

A new system for year-round collection and storage of solar 
heated water for heating of buildings has been designed and con- 
structed at the University of Virginia. The system is composed of an 
energy storage sub-system which stores hot water in an underground 
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pool and of a solar collector sub-system which acts not only to 
collect solar energy throughout the year but also to limit the 
evaporative and convective heat losses from the storage system. The 
annual collection and storage system began operation in late Febru- 
ary 1977. Data are presented which illustrates the transient heat 
transfer which occurs during the start-up phase of operation. Ther- 
mal performance results are presented illustrating the efficiency of 
the solar collector and the variation of solar energy input to storage 
during a typical day’s operation in May. Data are also presented 
which show the transient build-up of energy storage in the earth 
which surrounds the storage pool. An analog model has been devel- 
oped to analyze the transient energy phenomena which occur within 
the earth surrounding the pool. These include transient heat losses 
from the pool to the earth and energy storage within the earth. 
Results of the analog model for idealized conditions are confirmed 
by exact mathematical solutions and by numerical analysis using a 
digital computer. 


17236 (ORO—5278-5) Solar heating and cooling technical data 
and systems analysis. Special progress report on Non-Residential Solar 
Energy Survey and Analysis Demonstration Program, July 1976— 
June 1977. Christensen, D.L. (Alabama Univ., Huntsville (USA). 
Kenneth E. Johnson Environmental and Energy Center). Jul 1977. 
Contract EY-76-S-05-5278. 79p. Dep. NTIS, PC A0O5/MF AOl. 

This Special Report of research activities describes a survey 
and analysis of the non-residential solar energy demonstration 
funded under the National Solar Heating and Cooling Demonstra- 
tion Program. It covers a period of performance from July 1976 until 
submittal of the report in June 1977. This report reflects the result of 
a comprehensive questionnaire and survey of solar energy demon- 
stration site contractors to assist the government program managers 
in assessing problem areas and reduce them in later project cycles. 
The survey includes a statistical analysis and evaluation of the 
responses. The analysis has placed the major problem areas to be 
administrative costs not envisioned by firms and/or industry who 
have never been exposed to governmental "red tape,” timeliness of 
instrumented data and solar energy industries participation. The 
evaluation has placed specific solution emphasis on better Intro- 
agency communication, one agency responsibility for all communi- 
cation between contractor and contractee and on site instrumenta- 
tion and direct access to data via return line to contractee. However, 
the evaluation places equal responsibility upon solar energy indus- 
tries products, market development and design modifications, assis- 
tance to building owners, A/E professionals and installation contrac- 
tors. 


17237 (TID—27827) Model validation studies of solar systems, 
Phase III. Monthly report. Winn, C.B.; Duong, N.; Hull, D.; Lantz, 
L. (Solar Environmental Engineering Co., Inc., Fort Collins, Colo. 
(USA)). Aug 1977. Contract EG-77-C-02-4229. 38p. Dep. NTIS, PC 
A03/MF AOl1. 

The progress made for each task mentioned in the contract is 
summarized. The Colorado State University Solar House II perfor- 
mance data was used to validate the TRNSYS model. The system's 
working fluid was air, and it became very evident throughout the 
comparison effort that the current accepted method of modeling air 
systems is not adequate, at least for this air system. A summary of 
TRNSYS and SIMSHAC residual analysis for CSU Solar House II 
data, air system, is presented. (WHK) 


17238 (UMD—4908-9) CCMS Solar Energy Pilot Study: report 
of the annual meeting. Allen, R.W.; Blum, S. (eds.). (Maryland Univ., 
College Park (USA). Dept. of Mechanical Engineering). May 1977. 
Contract EY-76-S-05-4908. 22p. (CONF-7609157—). Dep. NTIS, 
PC A10/MF AOl1. 

From CCMS solar energy pilot study meeting; Copenhagen, 
Denmark (13 Sep 1976). 

Sixteen of the nineteen participating countries, plus the Euro- 
pean Communities, presented their national programs or summarized 
their country’s present activities in solar heating and cooling systems 
in buildings. Solar heating and cooling programs are summarized for: 
Australia, Belgium, Canada, Denmark, Federal Republic of Ger- 
many, France, Greece, Iran, Israel, Italy, Jamaica, Monaco, The 
Netherlands, Saudi Arabia, Spain, Sweden, Turkey, U.S.A., and the 
European Communities. Summaries of the 1976 special format re- 
ports are presented. Australian performance data on three domestic 
hot water systems operating at system solar efficiencies of up to 25 
percent are reported. A Canadian interim format report summarizes 
the status of an annual solar heat storage system and combined solar 
heating and heat pump system. The performance of the Zero Energy 
House is described in the Danish Report. The status of projects in 
heat pipes and solar tap water heating is described in the Federal 
Republic of Germany summary. The summary report of France 
concerns the thermal performance of the glazed solar heated mason- 
ry walls (Trombe wall) in an experimental dwelling at Odeillo. A 
subsystem report covering the performance of a reflecting horizontal 
collector is presented by Greece. Sweden summarizes the perfor- 
mance, or projected performance, of three dwellings. The United 
States summary covers the performance of seven systems, including 
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two solar heated schools, one solar heated and cooled school, a solar 
heated and cooled residence, a combined solar heating and heat 
pump residential system, an apartment domestic hot water system, 
and a large shallow solar pond for supplying industrial process hot 
water. Projects for which special gormat reports will be prepared 
during 1977 are reviewed. (MHR) 


17239 Solar powered heat reclamation air conditioning system. 
Meckler, M. US Patent 4,024,908. 24 May 1977. Filed date 29 Jan 
1976. 16p. 

This invention relates to the air conditioning of a building 
complex comprised of one or more zones, utilizing solar insolation 
and terrestrial re-radiation to a maximum extent and supplemented 
by external energy as may be required. The principle of thermody- 
namic availability is employed in a water source system advanta- 
geously storing heated and chilled fluid for subsequent heat ex- 
change, and by the diversion of high heat range fluid through a 
Rankine cycle prime mover for motivation of vapor compression 
refrigeration or the generation of electrical power dependent upon 
the availability of solar energy and the demand of said refrigeration, 
whereby heat energy is claimed and reclaimed and made available to 
reduce the net energy requirements necessary to provide both heat- 
ing and cooling of said building complex zones. 30 claims, 7 figures. 


17240 Solar energy applications to large buildings. Bridgers, 
F.H. (Bridgers and Paxton Consulting Engineers, Inc., Albuquerque, 
NM). pp 329-343 of In Energy use management. Vol. I. Fazzolare, 
R.A. (ed.). Elmsford, NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

The use of a water-to-water heat pump with solar energy 
systems for large commercial and institutional buildings is covered. 
Specific examples of designs for buildings as large as 300,000 sq. ft. 
of area will be illustrated and an econonic analysis of the Pa 
energy system will be presented. The use of solar energy systems to 
utilize power only during off-peak hours will be presented since time 
of day metering by electric utilities appears to be a certainty within 
the foreseeable future. This type of system not only utilizes less 
energy, but it utilizes the lowest cost energy during the utility off- 
peak periods. 


17241 Engineering and design analysis of an energy-efficient 
structure utilizing black liquid solar collectors for heating. Abeles, 
T.P. (IE Associates, Burnsville, MN); Lunde, M.R. pp 525-534 of In 
Energy use management. Vol. I. Fazzolare, R.A. (ed.). Elmsford, 
NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

The major design parameters of the structure are listed and 
described. The thermal insulation, windows, overhangs, heat distri- 
bution system through the hollow core precast concrete floor which 
acts as a thermal mass, and the black liquid solar collectors are 
discussed. The liquid is a glycol/water mixture with carbon black. 
(MHR) 


17242 Solar-air heat pumps, design and application. Ambrose, 
E.R. pp 535-543 of In Energy use management. Vol. I. Fazzolare, 
R.A. (ed.). Elmsford, NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

Public acceptance of solar space heating in the residential and 
commercial field is handicapped for a number of reasons. The daily 
availability is limited and variable, the seasonal availability is influ- 
enced by the collector's position, maintaining an unrestricted path 
between the sun and the collector is difficult, capacity restrictions of 
1/2 to 2/3 of structure design heating requirements are necessary 
because of relative high cost and heat storage with 100 percent 
backup heating system is mandatory. Air source-sink heat pumps are 
frequently mentioned as a possibility for improving solar energy 
acceptance. Heat pumps also have at least three detracting design 
and operating characteristics which tend to discourage their use in 
several geographic areas. A practical outdoor design temperature 
must usually be 10°F to 20°F higher than normally used for fossil 
fuel systems, heating capacity decreases proportionally to drop in 
outdoor temperature, and outdoor coil frosting with accompanying 
reduction in efficiency is a possibility. Methods are illustrated to 
partially overcome these handicaps and at the same time improve the 
overall performance. The two systems are combined by means of a 
multi-purpose heat collector to absorb solar radiation energy and 
also to effectively gather convection heat from the outdoor air. 
Domestic water heating is included in the designs. Characteristics of 
several storage systems are considered. The heat pump’s ability to 
operate satisfactorily in the 45°F to 65°F temperature range pro- 
vides an excellent opportunity for low temperature storage. The 
advantage of such a system is evaluated. 


SOLAR ENERGY 1795 


17243 Evaluation of evacuated tubular collectors in a residential 
solar heating and cooling system. Duff, W.S.; Kenney, N.S. (Colora- 
do State Univ., Fort Collins). pp 555-564 of In Energy use manage- 
ment. Vol. I. Fazzolare, R.A. (ed.). Elmsford, NY; Pergamon Press 
Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

An evacuated tubular collector (ETC) exhibits performance 
quite different from that of a double glazed flat-plate collector (FPC) 
typical of today’s residential solar heating and cooling. Higher ETC 
efficiencies can be obtained at low insolation levels and at high 
collector temperatures. The installation of systems, components, data 
collection, and data analysis devices that have resulted in an evacuat- 
ed tubular collector based solar energy system for CSU Solar House 
I is covered. Photographs and flow diagrams of the system are 
presented. (MHR) 


17244 Energy roof: a new approach to solar heating and cooling. 
Pittinger, A.L. (Solar Building Systems, Inc., Tempe, AZ); White, 
W.R.; Yellott, J.I. pp 565-573 of In Energy use management. Vol. I. 
Fazzolare, R.A. (ed.). Eimsford, NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

Solar heating and nocturnal cooling have previously been 
demonstrated as feasible. A new fully controllable system adaptable 
to flat-roofed structures and utilizing low-cost techniques is present- 
ed. Results of five months of heating operations are given. 


17245 Energy conservation and solar heating in poultry produc- 
tion. Reece, F.N. (Dept. of Agriculture, Mississippi State, MS). pp 
815-822 of In Energy use management. Vol. I. Fazzolare, R.A. (ed.). 
Elmsford, NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

Energy conservation methods in poultry production are dis- 
cussed including the use of adequate insulation in poultry houses, 
precision control of ventilation systems to prevent loss of heat 
through excessive ventilation, and use of limited-area or partial- 
house brooding. A system for collection and application of solar 
energy for poultry brooding was developed for a research house in 
which energy conservation research was under way. (MHR) 


17246 Research in solar heating for milking parlors. Wiersma, F. 
(Univ. of Arizona, Tucson); Thompson, P. pp 829-835 of In Energy 
use management. Vol. I. Fazzolare, R.A. (ed.). Elmsford, NY; Per- 
gamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

Dairy milking parlors are well suited for using solar energy as 
a heat supply because of their year-round demand for heat at 
moderate temperatures. Water heating and space heating for the 
milkers and the office represent relatively elementary applications 
appropriate for solar energy. Both are required in the typical milking 
parlor on dairies. To gain the information necessary to develop 
appropriate designs for operating dairies, a solar system for space 
heating and water heating has been installed on the milking parlor of 
the 230-cow research dairy at the United States Department of 
Agriculture Research Center at Beltsville, Maryland. A smaller unit 
currently used for heating water only is under study at the 130-cow 
dairy on the Arizona Agricultural Experiment Station Dairy Re- 
search Center in Tucson. The two systems are described and illus- 
trated. 


17247 Efficient use of energy in a solar building. Ucar, M.; 
Drucker, E.; LaGraff, J. (Syracuse Univ., NY). pp 155-160 of In 
Energy use management. Vol. II. Fazzolare, R.A. (ed.). Elmsford, 
NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P2. 

A generalized dynamic computer program (SYRSOL) was 
developed at Syracuse University, under an ERDA grant, for math- 
ematical simulation of the thermal behavior of multi-zone solar- 
heated buildings. SYRSOL stands for Syracuse University Solar 
Building Energy Analysis Program. The system modeled employs a 
series of water-to-air heat pumps connected in a closed-loop flat- 
plate water-cooled solar collector, a water storage tank, and a 
coolant tower. Weather data are represented by sinusoids, which 
save programming and computing time. Many simulation runs were 
made with SYRSOL on a school and an office building in several 
cities. 


17248 Computer aided preliminary energy analysis and energy 
use options for architectural students. Chiang, R.N.S.; Martin, L.S.; 
Fitzhugh, D. (Virginia Polytechnic Inst. and State Univ., Blacks- 
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burg). pp 27.21-27.26 of In Proceedings of the 1977 annual meeting 
of the American Section of the International Solar Energy Society. 
Volume 1, Sections 26—38. Beach, C.; Fordyce, E. (eds.). Cape 
Canaveral, FL; International Solar Energy Society (1977). 

From Solar world meeting; Orlando, FL, USA (6 Jun 1977). 

See CONF-770603—P3. 

The Computer Aided Energy Design System (CAED) under 
development is based on interactive conversational techniques. The 
user of the system is not required to have any knowledge of 
computer programming. The entire system is based on the use of 
checklists which provide for the user a comprehensive step by step 
methodology for energy conservation analysis and design options. 
From the checklist the user may obtain a list of references for further 
study and also a program listing of the available solution oriented 
computer programs which can be used to assist the designer to 
obtain design data or solve a specific problem. This system is 
designed to be used by student architects; however, the same system 
could be modified for use by architectural offices. 


17249 Marshall Space Flight Center development program for 
solar heating and cooling systems. Cash, M. (NASA/George C. 
Marshall Space Flight Center, Huntsville, AL). pp 30.12-30.16 of In 
Proceedings of the 1977 annual meeting of the American Section of 
the International Solar Energy Society. Volume 1, Sections 26—38. 
Beach, C.; Fordyce, E. (eds.). Cape Canaveral, FL; International 
Solar Energy Society (1977). 

From Solar world meeting; Orlando, FL, USA (6 Jun 1977). 

See CONF-770603—P3. 

Development contracts awarded to industry under five pro- 
curements, the contract requirements, and the resulting systems and 
subsystems are described, as well as the development and testing 
done at the Marshall Space Flight Center. The data program that 
will provide performance results from the development and the 
demonstration program is also briefly described. 


17250 Evaluation of residential heating methods in terms of 
energy conservation, environmental impact and life-cycle economics. 
Wallin, M.J. (Drexel Univ., Philadelphia). pp 26.23-26.27 of In 
Proceedings of the 1977 annual meeting of the American Section of 
the International Solar Energy Society. Volume 1, Sections 26—38. 
Beach, C.; Fordyce, E. (eds.). Cape Canaveral, FL; International 
Solar Energy Society (1977). 

From Solar world meeting; Orlando, FL, USA (6 Jun 1977). 

See CONF-770603—P3. 

Dynamic simulations of several alternative residential heating 
systems were performed and compared to conventional gas, oil and 
electric heating systems. Environmental impact indices were devel- 
oped and a life-cycle economic analysis was performed using Monte 
Carlo techniques. Based on the equally weighted criteria of energy 
conservation, environmental impact and life-cycle economics, the 
direct solar system yields the best compromise. However, the dual 
source solar assisted heat pump appears to be the only system with a 
potential for both energy and cost savings. 


17251 Regionalization of the United States for solar heating 
system comparison. Barnett, C.E.; Wallace, C.T.; Nash, J.M. (Inter- 
national Business Machines Corp., Huntsville, AL). pp 29.6-29.8 of 
In Proceedings of the 1977 annual meeting of the American Section 
of the International Solar Energy Society. Volume 1, Sections 26— 
38. Beach, C.; Fordyce, E. (eds.). Cape Canaveral, FL; International 
Solar Energy Society (1977). 

From Solar world es: Orlando, FL, USA (6 Jun 1977). 

See CONF-770603—P. 

Optimization of solar a system design requires identifi- 
cation of the most effective combination of system size and specific 
component selection. A method is described which reduces the 
complexity of optimization by developing regions for a national solar 
energy heating system data base. Selection of input data for a cost- 
and-performance trade study computer program is made from this 
data base using indices of available solar energy, heating-load magni- 
tudes and replaced-energy costs. 


17252 Effects of solar data accuracy on the performance and 
economics of solar energy systems. Berdahl, P.; Martin, M.; Grether, 
D.; Wahlig, M. (Lawrence Berkeley Lab., CA). pp 29.19-29.23 of In 
Proceedings of the 1977 annual meeting of the American Section of 
the International Solar Energy Society. Volume 1, Sections 26—38. 
Beach, C.; Fordyce, E. (eds.). Cape Canaveral, FL; International 
Solar Energy Society (1977). 

From Solar world meeting; Orlando, FL, USA (6 Jun 1977). 

See CONF-770603—P3. 

The effects of designing solar systems using inaccurate solar 
radiation data have been examined. The primary effect is that the 
energy Output of the solar system, and the corresponding cost of 
energy, will be proportionally greater or less than expected. The 
constant of proportionality between the fractional solar data error 
and the fractional output error ranges from 0.2 to 1.0 for the 
examples studied. A secondary effect is that the system cannot be 
optimized correctly with inaccurate values of solar input data. This 
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effect leads to net increases in the cost of energy produced which 
amount to 2% in the worst case examined. Domestic space and 
water heating and solar thermal electric conversion are used as 
examples to illustrate the effects. 


17253 Design considerations, theoretical predictions, and perfor- 
mance of an attached solar gree calleabp used to heat a dwelling. Taff, 
D.C. (Garden Way Labs., Charlotte, VT); Holdridge, R.B.; Wolfe, 
J. pp 33.1-33.5 of In Proceedings of the 1977 annual meeting of the 
American Section of the International Solar Energy Society. 
Volume 1, Sections 26—38. Beach, C.; Fordyce, E. (eds.). Cape 
Canaveral, FL; International Solar Energy Society (1977). 

From Solar world meeting; Orlando, FL, USA (6 Jun 1977). 

See CONF-770603—P3. 

Passive solar heating can be accomplished in a cost effective 
manner by attaching a thermally efficient greenhouse to the struc- 
ture requiring heat. The results of a monitoring study done on such a 
greenhouse in Hinesburg, Vermont are presented. In this study, the 
greenhouse was used to heat part of a home. Simulation data is also 
presented which indicates design improvements required for struc- 
tures to be thermally productive as well as self-sufficient. Calcula- 
tions are also presented which indicate potential savings in home 
heating possible with attached greenhouses located in 12 U.S. cities. 


17254 Greenhouse selective baffle collector. Winegarner, R.M. 
(Optical Coating Lab., Inc., Santa Rosa, CA). pp 33.6-33.8 of In 
Proceedings of the 1977 annual meeting of the American Section of 
the International Solar Energy Society. Volume 1, Sections 26—38. 
Beach, C.; Fordyce, E. (eds.). Cape Canaveral, FL; International 
Solar Energy Society (1977). 

From Solar world meeting; Orlando, FL, USA (6 Jun 1977). 

See CONF-770603—P3. 

The worldwide shortage of energy cannot be disassociated 
from the worldwide shortage of food. The use of greenhouse struc- 
tures has been viewed by many as a viable means of increasing the 
productivity of the land and of optimizing the use of energy, 
pesticides, and water. The Selective Baffle Collector (SBC) is con- 
structed so as to be an integral part of the greenhouse roof. This 
collector separates the incident solar energy through the use of a 
selective coating, into the Photosynthetically Active Region (PAR) 
for direct use by the plants and into the Heat Region (HR) for 
collecting and storing heat for use during non-sunny periods. A first 
cost reduction is realized due to reduced requirements for air condi- 
tioning capacity and life cycle cost reductions are realized due to 
reduced consumption of high priced conventional fuels. 


17255 Solar space heating of a house and attached greenhouse. 
Smith, C.C. (Colorado State Univ., Fort Collins). pp 33.9-33.13 of In 
Proceedings of the 1977 annual meeting of the American Section of 
the International Solar Energy Society. Volume 1, Sections 26—38. 
Beach, C.; Fordyce, E. (eds.). Cape Canaveral, FL; International 
Solar Energy Society (1977). 

From Solar world meeting; Orlando, FL, USA (6 Jun 1977). 

See CONF-770603—P3. 

A solar heated residence/greenhouse combination structure 
has been developed and operating during the 1976 to 1977 heating 
season. The greenhouse is situated on the south side of the structure 
with a solid wall separating it from the residence area. Each area 
comprises 640 square feet (59.5 square meters) with 450 square feet 
(42 square meters) of growing area in raised benches. Solar heat is 
collected by forced air through the greenhouse and flat-plate solar 
collectors and stored as sensible heat in a rock bed for nighttime or 
cloudy day use. The solar system was started up on December 10, 
1976, and has operated without interruption since that date. Perfor- 
mance data have been obtained and are reported. Operational and 
construction characteristics of this solar project are also document- 
ed. 


17256 Performance of a practical solar greenhouse heating 
system. Mears, D.R.; Roberts, W.J.; Simpkins, J.C. (Rutgers Univ., 
New Brunswick, NJ). pp 33.14-33.18 of In Proceedings of the 1977 
annual meeting of the American Section of the International Solar 
Energy Society. Volume 1, Sections 26—38. Beach, C.; Fordyce, E. 
(eds.). Cape Canaveral, FL; International Solar Energy Society 
(1977). 

From Solar world meeting; Orlando, FL, USA (6 Jun 1977). 

See CONF-770603—P3. 

A complete solar heating system for greenhouses has been 
developed from low-cost components. Evaluation of the system over 
a complete heating season indicates that the use of solar energy for 
the heating of greenhouses is economically feasible at today’s fuel 
prices. Economic operation of the solar system is predicted upon the 
application of energy conservation measures in the greenhouse, the 
use of large capacity heat exchange and storage units and low-cost 
construction techniques for all components. The basic units are 
constructed with techniques familiar to greenhouse operators work- 
ing with double-covered polyethylene greenhouses and all compo- 
nents are designed to be unobtrusive during the normal operation of 
the greenhouse. 
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17257 Prototype solar pond for heating greenhouses and rural 
residences. Badger, P.C.; Short, T.H.; Roller, W.L.; Elwell, D.L. 
(Ohio Agricultural Research and Development Center, Wooster). pp 
33.19-33.22 of In Proceedings of the 1977 annual meeting of the 
American Section of the International Solar Energy Society. 
Volume 1, Sections 26—38. Beach, C.; Fordyce, E. (eds.). Cape 
Canaveral, FL; International Solar Energy Society (1977). 

From Solar world meeting; Orlando, FL, USA (6 Jun 1977). 

See CONF-770603—P3. 

A non-convective solar pond of 3.6 m depth and 155 m? 
surface area has been operational in north central Ohio since July 
1975. The vertical walled, lined pond incorporates a sodium chloride 
concentration gradient, fixed north wall reflector, and a polyethyl- 
ene cover. To determine performance, the salinity and temperature 
profiles in the pond and soil have been monitored regularly. Meth- 
ods of determining dynamic pond heat storage and collection/ 
storage efficiency have been developed. A system for heat extrac- 
tion, incorporating a brine chiller, has been installed and operated. 


17258 Solar Greenhouses of Northern Arizona. Scanlon, M. 
(Northern Arizona Univ., Flagstaff). pp 33.23 of In Proceedings of 
the 1977 annual meeting of the American Section of the Internation- 
al Solar Energy Society. Volume 1, Sections 26—38p. Beach, C.; 
Fordyce, E. (eds.). Cape Canaveral, FL; International Solar Energy 
Society (1977). 

From Solar world meeting; Orlando, FL, USA (6 Jun 1977). 

See CONF-770603—P3. 

Research to determine the actual passive efficiency of a solar 
greenhouse was begun. A tentative design using a wall of five gallon 
tin containers as the combination absorber, storage, and distribution 
system was chosen. A test model was set up to determine how much 
solar radiation could be absorbed by a five gallon tin container laid 
on its side with its bottom painted black and exposed to the sun. The 
test model data showed that the container has absorbed more heat 
energy than was available because of heat from the greenhouse. 
(MHR) 


17259 Solar collectors for the Shenandoah Community Center. 
Williams, J.R. (Georgia Inst. of Tech., Atlanta). pp 3-4 of In AES 
coatings for solar collectors symposium. Winter Park, FL; American 
Electroplaters Society, Inc. (1976). 

From American Electroplaters Society coatings for solar 
collectors symposium; Atlanta, GA, USA (9 Nov 1976). 

See CONF-761111—. 

This 5017 m? building near Atlanta, Georgia will incorporate 
1042 m? of flat plate solar collectors facing south at a 45 degree tilt, 
and 2415 m?of highly polished aluminum reflectors facing north at a 
36 degree tilt so as to reflect solar radiation during the summer 
month onto the collectors. Thermal storage is provided by a 56.78m* 
hot water storage tank and two 113.56m* (30,000 gal) steel tanks for 
chilled water storage. The solar collector array is planned for year- 
round use to provide a combination of heating, cooling, domestic hot 
water, and swimming pool heating. (MHR) 


AGRICULTURAL AND INDUSTRIAL PROCESS HEAT 
REFER ALSO TO CITATION(S) 17141, 17289, 17334 


17260 Solar process drying of potato products. Smith, C.C. 
(Colorado State Univ., Fort Coliins). pp 32.5-32.7 of In Proceedings 
of the 1977 annual meeting of the American Section of the Interna- 
tional Solar Energy Society. Volume 1, Sections 26—38. Beach, C.; 
Fordyce, E. (eds.). Cape Canaveral, FL; International Solar Energy 
Society (1977). 

From Solar world meeting; Orlando, FL, USA (6 Jun 1977). 

See CONF-770603—P3. 

Dehydration of foods as a method of preservation is more 
energy efficient in an overall sense than refrigeration or canning. 
Dried foods are also more convenient to transport, store, and con- 
sume. These facts, coupled with the ease with which solar energy 
may be applied to food dehydration, point to a clear trend for solar 
process drying in the future. A small-scale solar process dryer has 
been designed and operated for potato and other food products. Air- 
heating solar collectors supply heated air directly to spray or belt- 
type food process dryers. The temperature of air delivered to the 
dryers determines the size of the dryer required and the speed of the 
drying process. Spray dryers require high temperature because of 
the short residence time of the product in the drying chamber. Belt 
dryers are operated at three temperature levels or stages, depending 
upon the product moisture. Solar heat is effective in drying below 
60°C for intermediate moisture products. The effective application 
of solar energy to food process drying depends on thc drying stages 
and scheduling methods. This information is essential to the estab- 
lishment of high solar utilization and high quality of the dehydrated 
product. 


17261 Soybean drying using heat from solar energy. Guinn, G.R. 
(Teledyne Brown Engineering, Huntsville, AL). pp 32.8-32.12 of In 
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Proceedings of the 1977 annual meeting of the American Section of 
the International Solar Energy Society. Volume 1, Sections 26—38. 
Beach, C.; Fordyce, E. (eds.). Cape Canaveral, FL; International 
Solar Energy Society (1977). 

From Solar world meeting; Orlando, FL, USA (6 Jun 1977). 

See CONF-770603—P3. 

The analysis, design, fabrication, testing, and demonstration 
of a solar energy system for process drying of soybeans are provided 
for. An array of 672 air collectors will be used to temper the inlet air 
to the existing continuous-flow dryers at the Gold Kist Soy facility 
at Decatur, Alabama. In this experiment, sponsored by ERDA’s 
Solar Energy Division, the 1,215 m? (13,104 ft?) of collector will 
provide approximately 3.9 TJ/yr (3.7 x 10° Btu/yr), or 6% of the 
energy requirements for one dryer. The facility and life-cycle cost 
analysis are described and a status report of the construction phase is 
provided. 


17262 Survey of the applications of solar thermal energy systems 
to industrial process heat. Hall, E.H.; Eibling, J.A. (Battelle Colum- 
bus Labs., OH). pp 34.1-34.6 of In Proceedings of the 1977 annual 
meeting of the American Section of the International Solar Energy 
Society. Volume 1, Sections 26—38. Beach, C.; Fordyce, E. (eds.). 
Cape Canaveral, FL; International Solar Energy Society (1977). 

From Solar world meeting; Orlando, FL, USA (6 Jun 1977). 

See CONF-770603—P3. 

The results of a survey of the process heat requirements of 20 
industries are presented to aid in the identification of potential 
applications of solar thermal energy systems. The quantities of 
process heat currently used, and a breakdown of the temperature 
ranges, forms, sources, and costs of process heat are given. On the 
basis of these detailed process analyses, a current, total process heat 
requirement of 7.87 x 10'° Btu/year has been identified. Of this total, 
about 1.5 x 10'° Btu/year, or 19.4 percent, is used at temperatures 
below 350°F. Extrapolations of the process-specific data to SIC 
groups gives a total of 10 x 10'® Btu/year for 20 industries, of which, 
about 3.5 x 10*° Btu/year, or 35 percent is used below 350°F. From 
the results of the process-heat survey, potential, near-term applica- 
tions of solar thermal energy systems are identified. Conceptual solar 
system designs are evaluated with respect to expected performance 
and cost for different applications in different areas of the country. 


17263 Solar collector for industrial and commercial applications. 
Rost, D.F. (Solar Energy Engineering, Poland, OH); Ameduri, G.J.; 
Alexander, C.K.; Schuler, H.F. pp 34.7-34.11 of In Proceedings of 
the 1977 annual meeting of the American Section of the Internation- 
al Solar Energy Society. Volume 1, Sections 26—38. Beach, C.; 
Fordyce, E. (eds.). Cape Canaveral, FL; International Solar Energy 
Society (1977). 

From Solar world meeting; Orlando, FL, USA (6 Jun 1977). 

See CONF-770603—P3. 

Many industrial and commercial applications are excellent 
candidates for solar energy systems because they need process heat 
during the entire year. The General Extrusions/Solar Energy Engi- 
neering, limited-tracking, concentrating solar collector is designed 
specifically for these markets. It features five cycles of a half- 
parabola shape in a 3.0 m by 1.36 m, light-weight module. It requires 
no tracking mechanism as it is easily realigned in seven positions to 
produce maximum performance throughout the year. The cost- 
effectiveness of this collector is being demonstrated by a 370 m? 
array interfaced with a Westinghouse heat pump to provide process 
heating at General Extrusions, Inc., Youngstown, Ohio. 


17264 Application of solar energy to a solvent reclamation 
system. Nimmo, B. (Florida Technological Univ., Orlando); Litka, 
A. pp 34.17-34.21 of In Proceedings of the 1977 annual meeting of 
the American Section of the International Solar Energy Society. 
Volume 1, Sections 26—38. Beach, C.; Fordyce, E. (eds.). Cape 
Canaveral, FL; International Solar Energy Society (1977). 

From Solar world meeting; Orlando, FL, USA (6 Jun 1977). 

See CONF-770603—P3. 

An analysis of an operational acetone reclamation system is 
performed to ascertain the possibility of its adaptation to solar 
energy. The analytical model considers the use of fixed orientation 
commercially available flat plate solar collectors, a hot water storage 
tank and an oil fired auxiliary heater for retrofitting the present 
installation. The numerical solution of the equations indicates that 
annual fuel savings of up to 31 percent might be realized by the use 
of 16 collectors. The economic rate of return is estimated for the 
retrofit investment. The analysis suggests that an acceptable rate of 
return could be realized if the present collector cost was reduced by 
65 percent. 


17265 Design of a solar heat source for industrial dehydration. 
Carnegie, E.J.; Niles, P.W.; Hoffmann, J.A.; Stine, W.B.; Boche, 
R.E. (California Polytechnic State Univ., San Luis Obispo). pp 
34.22-34.26 of In Proceedings of the 1977 annual meeting of the 
American Section of the International Solar Energy Society. 
Volume 1, Sections 26—38. Beach, C.; Fordyce, E. (eds.). Cape 
Canaveral, FL; International Solar Energy Society (1977). 
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From Solar world meeting; Orlando, FL, USA (6 Jun 1977). 

See CONF-770603—P3. 

It is proposed to establish the viability of a solar collector and 
heat storage system attached to a single tunnel of the Lamanuzzi and 
Pantaleo (L and P) dehydration facility in Fresno, California. The 
solar system planned for construction in Phase II is an air collector 
comprising 1,812 m? (19,500 sq. ft.) of collector area, and 354 m® 
(12,500 cu.ft.) of rock storage, augmented by a heat recovery unit. 
The components are of simple design not subject to patent restric- 
tions and could be readily manufactured by local contractors and 
sheet metal fabricators. 


17266 Textile drying using solarized cylindrical can dryers. 
Curtner, K.L.; Mitchell, P.D.; Rausch, R.A. (Honeywell, Inc., Min- 
neapolis). pp 34.27-34.29 of In Proceedings of the 1977 annual 
meeting of the American Section of the International Solar Energy 
Society. Volume 1, Sections 26—38. Beach, C.; Fordyce, E. (eds.). 
Cape Canaveral, FL; International Solar Energy Society (1977). 

From Solar world meeting; Orlando, FL, USA (6 Jun 1977). 

See CONF-770603—P3. 

A solar energy collection system for providing process heat 
to a textile drying process is described. The solar collection subsys- 
tem uses 773 square meters (8313 square feet) of parabolic trough, 
single axis tracking, concentrating collectors to heat water in a high 
temperature water loop. A steam generator is fueled with the HTW 
to produce process steam. The process being solarized is textile 
drying using cylindrical can dryers. The can dryers are part of a 
“slashing” operation in a WestPoint Pepperell mill in Fairfax, Ala- 
bama. 


17267 Solar collector (up-date of previous package) (Apr 1977) 
(Engineering Materials). (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). (CAPE—2546/1). 

9 drawings. 

Under an agreement between US ERDA and Sohio, LLL has 
prepared a design for a shallow solar pond water heating system for 
the Sohio uranium mill at Bibo, New Mexico. This facility will 
provide half of the mill’s 10° GJ (1.05 x 10” BTU) annual process 
heat requirement. Drawings are given for the first half of this system 
covering site preparation, pond and piping layout, storage reservoir, 
control systems, and details of pond construction. Included in this 
package is a report describing the design and a specification for the 
water bag material. 


WATER HEATING 


REFER ALSO TO CITATION(S) 17133, 17134, 17135, 17187, 
17228, 17232, 17238, 17241, 17246, 17259, 17342, 18513 


17268 (ALO/3701—76/1, pp 58-59) White Sands solar furnace 
test facility. Hays, R.A. 1976. 

From Workshop on the 5 MW solar tower program; Hous- 
ton, TX, USA (17 May 1976). 

In Report on the symposium and workshop on the 5 MWt 
solar thermal test facility. 

A very brief description is given of the system and test 
performance capabilities of the White Sands Solar Furnace Test 
Facility. Total usable thermal power of 40 kW is quoted. Thermal 
pulse lengths as short as 0.1 sec with 30 msec rise times are 
obtainable. In addition to defense testing, the facility is used for solar 
energy investigations. These include synthetic production of calcium 
carbide, non uniform heating of pressurized tubes, reactor heat 
exchanger materials tests, surface materials coatings, and hot air 
receiver tests. A plot of the facility irradiance profile at the focal 
plane is included. 


17269 (JPL—5030-34) Project SAGE: solar assisted gas energy. 
Interim report number two, CCMS Solar Energy Pilot Study. Hirsh- 
berg, A.; Barbieri, R.; Bartera, R.; Lingwall, J.; Schoen, R.; Vault, 
R. (Jet Propulsion Lab., Pasadena, Calif. (USA)). Aug 1976. 73p. 
Dep. NTIS, PC A04/MF AO1. 

Project SAGE is a four-phased plan to define the equipment 
design, cost requirements, government policies and _ initiatives, 
market requirements, and necessary institutional changes for the 
successful commercial application of solar assisted gas energy 
(SAGE) water heating. Project SAGE developed out of a multidis- 
ciplinary effort focused on the broad problem of introducing solar 
energy in the U.S. building industry on a scale which could have a 
significant impact on the demand for fossil fuels. The regional 
character of the building industry led to focusing the effort in 
Southern California, one of the largest and fastest growing building 
markets in the world. Residential water heating is a significant 
consumer of energy in the Southern California area, consuming 27 
percent of residential energy, or 6 percent of primary energy. Water 
heating in apartments was found to be the least expensive application 
of solar energy and therefore the most likely to achieve commercial 
use in the near term. There are three installations in Southern 
California which are being evaluated in this Project SAGE report: 
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the pilot plant in Pasadena and two field test installations--an existing 
apartment building (The Timbers) in El Toro and a new apartment 
building in Upland. Measured thermal performance data is only 
available for the pilot plant and 29 days at The Timbers. System cost 
information isavailable from both field tests plus the estimates from 
the pilot plant. Therefore, system thermal ne is given for 
just the pilot plant and The Timbers while the economic analysis 
contains information from all three installations. (WHK) 


17270 (Y—2098) Economy of a retrofit solar system. Schreyer, 
J.M. (Oak Ridge Y-12 Plant, Tenn. (USA)). Sep 1977. Contract W- 
7405-ENG-26. 22p. Dep. NTIS, PC A02/MF AO1. 

A privately financed solar-augmented hot water system has 
been demonstrated to pay off in less than 10 years if a loan is 
obtained at 10.5% interest. Calculations were made on the assump- 
tion that electricity costs 5 cents per kWh and water consumption 
averages 30 gallons per day (using current technology on an existing 
dwelling in Tennessee). 


17271 Analysis and optimization of solar hot water systems. 
Bruno, R.; Hermann, W.; Hoerster, H.; Kersten, R.; Mahdjuri, F. 
(Philips Research Lab., Aachen). pp 545-554 of In Energy use 
management. Vol. I. Fazzolare, R.A. (ed.). Elmsford, NY; Pergamon 
Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

Use of a simplified method has been made to calculate the 
time dependent thermal performance of various solar domestic hot 
water systems. To establish the value of solar hot water systems 
under given economic considerations a thermal analysis was carried 
out on three basic energy system designs, operating at several 
locations in the Federal Republic of Germany (F.R.G.) with various 
solar collectors. It is found that system's design can result in up to a 
factor of two variations in the percent solar output. The location and 
year of operation in the F.R.G. result in variations up to 15 percent 
in the solar output. A sensitivity study was also done with respect to 
all solar collector systems and user parameters. From this it was 
found that the dominant effects on the systems performance were 
due to the collector dependent parameters. 


17272 Economics of solar domestic water heating. Chandra, S. 
(Florida Solar Energy Center, Cape Canaveral, FL). pp 26.1-26.4 of 
In Proceedings of the 1977 annual meeting of the American Section 
of the International Solar Energy Society. Volume 1, Sections 26— 
38. Beach, C.; Fordyce, E. (eds.). Cape Canaveral, FL; International 
Solar Energy Society (1977). 

From Solar world meeting; Orlando, FL, USA (6 Jun 1977). 

See CONF-770603—P3. 

Recent studies have shown the economic feasibility of solar 
domestic water heating in many regions of the country. The present 
number of solar water heaters in U.S. homes, however, is distressing- 
ly low. One primary reason for this may be the lack of awareness of 
solar economics on the part of the homeowner. "A Guide to System 
Sizing and Economics of Solar Water Heating in Florida Resi- 
dences” has been recently published by the FSEC. This guide, 
among other things, presents graphs showing net lifetime savings, 
rates of return on investment and payback periods for solar invest- 
ments. These graphs enable an average homeowner to determine the 
solar economics according to his own specific needs and circum- 
stances. Then he can decide for himself the economic feasibility of 
solar water heating. The methodology and assumptions used to 
arrive at the economic graphs are explained here. 


17273 Performance of solar swimming pool heater: transparent 
cover type. Loef, G.O.G. (Colorado State Univ., Fort Collins); Loef, 
L.G.A. pp 31.1-31.5 of In Proceedings of the 1977 annual meeting of 
the American Section of the International Solar Energy Society. 


Volume 1, Sections 26—38. Beach, C.; Fordyce, E. (eds.). Cape 
Canaveral, FL; International Solar Energy Society (1977). 

From Solar world meeting; Orlando, FL, USA (6 Jun 1977). 

See CONF-770603—P3. 

On a residential swimming pool near Denver, Colorado solar 
heaters of the transparent plastic film type have been used for 19 
years as the total source of heat. For the last two summers, a 
commercially available product was employed. Whenever the pool 
is not in use, the transparent heater/cover floats on and completely 
covers the water surface. Solar absorption and the suppression of 
evaporative heat loss result in average pool temperatures 5° to 25°F 
above ambient temperature. A theoretical analysis of heat loss rates 
from uncovered and covered pools under a variety of atmospheric 
conditions and at several pool temperatures was made. The results 
show that an 80-degree pool temperature can be maintained in nearly 
all parts of the United States for three to five months of the year 
without other heat supply. The value of fuel saved in one summer 
usually exceeds the cost of the heater/cover. Verification of the 
theoretical analysis was accomplished by measuring and recording 
solar radiation, pool temperature, and atmospheric temperature from 
May | to October 1, 1976 on the Denver pool. It was found that 
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without auxiliary heat use, the pool water temperature was main- 
tained above 80°F from May 15 to September 20. When averaged on 
a weekly basis, the results agreed with the theoretical predictions. 


17274 Performance history of first residential solar installation in 
Charlottesville, Virginia (open flow collector retrofit). Gottschalk, 
W.L. (The Rosemary, Orange, VA); Austin, H.P. pp 31.6-31.10 of In 
Proceedings of the 1977 annual meeting of the American Section of 
the International Solar Energy Society. Volume 1, Sections 26—38. 
Beach, C.; Fordyce, E. (eds.). Cape Canaveral, FL; International 
Solar Energy Society (1977). 

From Solar world meeting; Orlando, FL, USA (6 Jun 1977). 

See CONF-770603—P3. 

The continuous monitoring of an indoor swimming pool 
retrofitted with a 42m? open flow solar collector over a period of 1'/ 
2 years reveals that at least 78% of the annual 48,260 kWh (thermal) 
pool heating demand is delivered by solar energy. Average pool 
cool off rates, clear day heat delivery and auxiliary gas heater burn 
times are used to measure annual heat delivery. The long term 
economic analysis of the project reveals a net return on investment 
of 300% over the 20 year analysis. 


17275 Performance and economic evaluation of a solar water 
heater utilized in a domestic situation. Griggs, E.I.; Hewitt, H.C. Jr.; 
Carrington, M.R. (Tennessee Technological Univ., Cookeville). pp 
31.11-31.14 of In Proceedings of the 1977 annual meeting of the 
American Section of the International Solar Energy Society. 
Volume 1, Sections 26—38. Beach, C.; Fordyce, E. (eds.). Cape 
Canaveral, FL; International Solar Energy Society (1977). 

From Solar world meeting; Orlando, FL, USA (6 Jun 1977). 

See CONF-770603—P3. 

The results of an investigation of a forced-circulation, solar 
water-heating system are presented and discussed. Data were col- 
lected when no hot water was removed. Data were also collected 
when the system was used with a mobile home in summer, winter 
and spring operation. The basic design allows operation in climates 
where freezing occurs and appears to be economically feasible. 


17276 Solar heated water for a geriatric medical care facility with 
system design and analysis based on computer simulations using 
locally measured weather data. Zapp, H.R. (Michigan State Univ., 
East Lansing); deSostoa, C.J. pp 31.15-31.18 of In Proceedings of the 
1977 annual meeting of the American Section of the International 
Solar Energy Society. Volume 1, Sections 26—38. Beach, C.; For- 
dyce, E. (eds.). Cape Canaveral, FL; International Solar Energy 
Society (1977). 

From Solar world meeting; Orlando, FL, USA (6 Jun 1977). 

See CONF-770603—P3. 

The procedure for designing and evaluating a solar water 
system being developed for the Ingham County Geriatric Medical 
Care Facility is outlined. It is anticipated that the system design 
developed here will demonstrate one of the most effective uses of 
the limited solar flux available in the hostile environment of Michi- 
gan and other urban centers of the northern states. The nature of the 
geriatric facility, with its high year-round domestic hot water re- 
quirements, particularly during the daytime hours, makes it possible 
to utilize solar energy in water preheating without capital intensive 
storage facilities. The design is characterized as a low temperature, 
low cost, automatic, efficient, low maintenance system applicable to 
situations requiring relatively large quantites of hot water. The 
system consists of 10,000 square feet of dual glazed flatplate copper 
collectors which are to heat both potable and laundry water. The 
performance of the system is analyzed using hourly measured tem- 
perature and solar radiation data for Lansing, Michigan from the 
year 1974. The results of the simulation provide yearly, monthly and 
daily energy outputs, average hourly energy distribution, the fre- 
quency of pump cycling, temperatures at critical points in the 
system, instantaneous and average system efficiency, and the effects 
on each of the above from variations in collector orientation, flow 
rate, and/or differential temperature control strategies. An economic 
analysis of the system is presented for three scenarios for fuel-oil 
prices extending over the projected life of the building. Suggestions 
are made on design modifications for cost-reduction and for improv- 
ing energy collection. 


17277 Analysis of a 35,000 GPD solar domestic hot water system 
for Camp LeJeune, North Carolina. Williams, J.R. (Georgia Inst. of 
Tech., Atlanta); Hudson, W.T.; Swofford, A.L. pp 31.19 of In 
Proceedings of the 1977 annual meeting of the American Section of 
the International Solar Energy Society. Volume 1, Sections 26—38. 
Beach, C.; Fordyce, E. (eds.). Cape Canaveral, FL; International 
Solar Energy Society (1977). 

From Solar world meeting; Orlando, FL, USA (6 Jun 1977). 

See CONF-770603—P3. 

Camp LeJeune, located near Jacksonville, North Carolina, 
contains 4 barracks of 288 men each with a domestic hot water 
requirement of 30 gallons per person, for a total hot water consump- 
tion of 34,560 gallons per day. Since domestic hot water heating is 
one of the most economically advantageous uses of solar energy, the 
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solar energy system was designed, and will soon be installed, to 
provide a major portion of the hot water requirement. The design 
and analysis of this system has been completed for a solar energy 
system which would utilize 4,000 sq. ft. of flat plate solar collectors 
on each of the 4 barracks to supply 67% of the yearly hot water 
demand. The total system installed cost for all 4 buildings is estimat- 
ed at $700,000. The system is projected to pay for itself through 
savings on fuel costs. 


17278 Performance of a solar domestic hot water system with 
hexagonal skylight collectors. Quellette, T.L. (Independent Living, 
Inc., Atlanta); Hudson, W.T.; Williams, J.R. pp 31.20 of In Proceed- 
ings of the 1977 annual meeting of the American Section of the 
International Solar Energy Society. Volume 1, Sections 26—38. 
Beach, C.; Fordyce, E. (eds.). Cape Canaveral, FL; International 
Solar Energy Society (1977). 

From Solar world meeting; Orlando, FL, USA (6 Jun 1977). 

See CONF-770603—P3. 

A solar water heating system is described for an Atlanta 
home with an unusually large hot water demand because of the large 
Roman tubs in the bathrooms. No heat exchangers are used in this 
system; the potable water is circulated through the collectors. An 
automatic drain down system is used. The difficulties involved in 
fabricating hexagonal collectors are described briefly. (MHR) 


OTHER 
REFER ALSO TO CITATION(S) 17137 


17279 (ALO/3701—76/1, pp 211-213) Sodium heat engine. 
Cole, T. 1976. 

From Workshop on the 5 MW solar tower program; Hous- 
ton, TX, USA (17 May 1976). 

In Report on the symposium and workshop on the 5 MWt 
solar thermal test facility. 

A concept for a sodium heat engine is discussed. Using any 
fuel or heat source, such as solar energy, an efficiency of 20 percent 
to 40 percent can be achieved. The heart of the concept is use of 
beta-alumina as a sodium ionic conductor in liquid sodium. The 
cycle of the engine and projected performance parameters are dis- 
cussed. 


17280 (SAND—77-1402) Preliminary economic analysis of solar 
irrigation systems (SIS) for selected locations. Lukens, L.L.; Perino, 
A.M.; Vandevender, S.G. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). Nov 1977. Contract EY-76-C-04-0789. 53p. Dep. NTIS, PC 
A03/MF AOl. 

A preliminary analysis of the economic feasibility of stand- 
alone solar irrigation systems (SIS) for certain applications in various 
locations is described. The economic feasibility was determined by 
comparing the life cycle cost (LCC) of the solar system to the LCC 
of conventional systems. The systems analyzed were point studies 
and do not represent either worst case or best case conditions. 
Therefore, general conclusions should not be drawn on the results 
presented here. The results show that for these cases, economic 
feasibility is dependent on utilization of the SIS for production of 
energy in addition to that required for water crops. In Southern 
Arizona, the LCC of the SIS, when used only to pump water, ranges 
from 3 to 1.7 times that of a conventional electric system for start-up 
dates of 1980 and 1990. For the same system, the LCC ratio ranges 
from 1.6 to 0.9 when 100 percent utilization of the system capacity is 
achieved. The feasibility of a hybrid system was also examined for 
Arizona. This system purchased 21 percent of the required power, 
yet the hybrid LCC was only 90 percent of that of a conventional 
electric system with a 1990 start-up date. 


17281 Considerations in using solar energy to drive irrigation 
pumps. Larson, D.L.; Sands, C.D. II. (Univ. of Arizona, Tucson). pp 
751-757 of In Energy use management. Vol. I. Fazzolare, R.A. (ed.). 
Elmsford, NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

Solar energy is diffuse and variable, solar power plant equip- 
ment may require new and different operating and maintenance 
capabilities and solar energy will be costly. These are some of the 
factors affecting design, location and use of on-site solar power 
installations. Changes in pumping, irrigation and cropping practices 
might also be required to most effectively and economically utilize 
on-farm solar powered pumping plants. 


17282 Silicone—styrene copolymer for solar evaporators. Currin, 
C.G. (Dow Corning Corp., Midland, MI); Ward, A.H. pp 32.13- 
32.16 of In Proceedings of the 1977 annual meeting of the American 
Section of the International Solar Energy Society. Volume 1, Sec- 
tions 26—38. Beach, C.; Fordyce, E. (eds.). Cape Canaveral, FL; 
International Solar Energy Society (1977). 

From Solar world meeting; Orlando, FL, USA (6 Jun 1977). 

See CONF-770603—P3. 
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A new thermoplastic film material with exceptionally high 
water vapor permeability may permit the development of new solar 
still concepts with substantial improvements in solar distillation 
costs. The evaporator can be positioned as desired since the gravita- 
tion constraint is removed. Also, the solar window need not be the 
condensing surface but may be designed with greater thermal resis- 
tance. The copolymer under development consists of 
polyalphamethylstyrene and polydimethylsiloxane. The observed 
permeation is insufficient for practical solar distillation. (MHR) 


SOLAR COLLECTORS AND CONCENTRATORS 


REFER ALSO TO CITATION(S) 17204, 17213, 17228, 17243, 
17263, 17267, 17342, 18949, 19157 


17283 (ANL—76-71) Development and demonstration of com- 
pound parabolic concentrators for solar thermal power generation and 
heating and cooling applications. Progress report, July—December 
1975. Allen, J.W.; Levitz, N.M.; Rabl, A.; Reed, K.A.; Schertz, 
W.W.; Thodos, G.; Winston, R. (Argonne National Lab., IIl. 
(USA)). 1977. Contract W-31-109-ENG-38. 74p. Dep. NTIS, PC 
A04/MF AOl1. 

Work on the development of Compound Parabolic Concen- 
trators (CPC) is described. A tenfold concentrator with a cavity 
receiver was constructed and tested. The optical efficiency was very 
good (65 percent), but the thermal performance was degraded by 
heat losses of the cavity receiver. A 20 ft? (1.86 m”) concentrating 
collector (5.3x) has been tested for thermal and optical performance, 
and the optical efficiency was excellent (68 percent). In this collec- 
tor, aluminum extrusions were used to define the CPC shape and 
provide the fluid-flow path. A 30 ft (9.14 m) long collector (10x) has 
been designed and is being built for daily-cycle testing. The expected 
performance of this collector has been evaluated. The conceptual 
design of a lightweight collector using evacuated glass tubes around 
the absorber is presented. Various construction techniques for use 
with low-cost materials, such as plastics, are being evaluated for this 
collector. Optical design studies of Compound Parabolic Concentra- 
tors for tubular absorbers and for use as secondary concentrators are 
discussed. Comparison of the CPC with tube and the CPC with one- 
sided flat absorber shows that the tubular configuration is preferable 
not only because of lower heat losses but also because of lower 
collector cost. For tracking concentrators with line focus, the use of 
second-stage concentrators is found to be cost effective; the CPC is 
found to be pap better for this application than a V-trough. 
A summary of the results of subcontracts described in the previous 
progress report are presented, and the influence of these results on 
ANL programs is noted. 


17284 (BNL—50671) Low-cost site-assembled solar collector de- 
signs for use with heat pumps. Andrews, J.W.; Wilhelm, W. (Brook- 
haven National Lab., Upton, N.Y. (USA)). May 1977. Contract EY- 
76-C-02-0016. 50p. Dep. NTIS, PC A03/MF AO1. 

Four low cost solar collector designs have been produced for 
use in solar assisted heat a systems. Three principles guided the 
design: the use of air as the heat transfer medium, the use of on-site 
easy-to-install construction rather than modularized prefabricated 
construction, and the collection of solar energy at reduced tempera- 
tures. 


17285 (COO/2972—1) Low cost solar collector of a packed bed 
design. Simpson, D.R. (Lehigh Univ., Bethlehem, Pa. (USA). Dept. 
of Geological Sciences). 29 Jul 1977. Contract EY-76-S-02-2972. 
20p. "= NTIS, PC A02/MF AO1. 

wo solar collectors using a pebble bed design were con- 


structed and tested using air as the heat exchange media. One 

collector had pebbles of metallurgical grade coke, and the other had 

a frothy volcanic material called scoria. The highly irregular surface 

of such vesicular material should increase the path distance for the 

air and the surface pe cavities should give some honeycomb 
dg 


effect. Both should yield greater efficiency. Actual testing shows the 
efficiencies to be comparable with other air collectors. Thus the 
advantages of the pebble bed lie in the availability of the bed 
material, its thermal and radiation stability, and its shielding of 
underlying collector materials from ultraviolet radiation. Several 
pebble bed collectors using water as the heat exchange media were 
constructed. However, basic problems prevented effective testing, 
and it is concluded that pebble bed collectors using water are 
impractical. 


17286 (NBSIR—77-1305) Provisional flat plate solar collector 
testing procedures. (National Bureau of Standards, Washington, D.C. 
(USA)). Sep 1977. Contract EA-77-A-01-6010-032. 55p. Dep. NTIS, 
PC A03/MF AOl1. 

Interim test methods for determining the performance, reli- 
ability, durability, and safety of flat plate solar collectors are set 
forth. Provisional recommendations for rating criteria utilizing these 
tests are presented. The test methods presented apply only to flat 
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plate solar collectors having the following general characteristics: 
(1) multi- or single-glaze cover, (2) liquid or air single-phase heat 
transfer fluid, (3) single point fluid inlet, (4) single point fluid exit, 
and (5) separate thermal storage. (WHK) 


17287 (SAN/1256—76/1) Optimization of thin-film transparent 
plastic honeycomb covered flat-plate solar collectors. Semiannual 
report, 24 May 1976—23 November 1976. Marshall, K.N.; Green- 
berg, S.A.; Hollands, K.G.T.; Wedel, R.K. (Lockheed Missiles and 
Space Co., Palo Alto, Calif. (USA). Lockheed Palo Alto Research 
Lab.). 23 Nov 1976. Contract EY-76-C-03-1256. 85p. (LMSC/D— 
553743). Dep. NTIS, PC A05/MF AO1. 

The objectives of the present program are to develop an 
optimized transparent plastic honeycomb-covered solar collector 
with improved high-temperature performance and stability and fur- 
ther reduce collector costs through judicious selection of materials, 
cellular structure configurations and fabrication techniques. The 
major areas of activity consisted of fabrication studies to develop 
techniques for cost-effective production of FEP Teflon and Lexan, 
optimization studies to determine optimum cell size and geometry 
for Mylar, FEP Teflon, and Lexan honeycombs, studies to develop a 
mechanically stable FEP Teflon glazing, work to develop a com- 
bined FEP Teflon honeycomb and glazing system, working with key 
manufacturers to develop fabrication techniques, and thermal analy- 
ses to support all areas of activity. An analysis was completed to 
predict the performance of honeycomb collectors equipped with 
plastic glazings. Work was initiated on studies to define a method for 
thermally protecting the low-temperature plastic honeycombs when 
subjected to stagnation (i.e., no flow) conditions. The test program 
planned for test and evaluation of full-scale collectors equipped with 
the candidate honeycombs is summarized. Results of laboratory 
studies to investigate alternate methods for fabrication of plastic 
honeycombs are described, and a list of manufacturers cooperating 
on the program is presented. (WHK) 


17288 (UCID—17663) January—March performance of shallow 
solar ponds with and without reflectors on their north side. Hewett, 
L.D. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 30 Nov 1977. Contract W-7405-ENG-48. 53p. Dep. NTIS, PC 
A04/MF AO1. 

The experiments analyzed here are part of a continuing series 
to determine the merits of using mirrors with shallow solar ponds. 
On the north sides, these ponds have mirrors which are half as high 
as the ponds are wide (N-S). The mirrors are adjusted to be particu- 
larly effective in the middle of winter. The ponds have foamed 
insulation underneath; the small ones also have insulation around the 
edges. Water is contained in vinyl water bags, and one glazing 
provides a dead air space over the bag. The glazing is corrugated 
fiberglass, horizontal over the small ponds (A and B), and arched 
over the 12’ N—S dimension of the large ponds (4 and 6). In each 
case, essentially identical ponds were used, one with a mirror and 
one without, to provide a controlled comparison. Ponds A and B are 
each 2’ x 10’; ponds 4 and 6 are 12’ x 50’. The long dimensions are E- 
W. 


17289 Cost reductions and performance improvements for shallow 
solar ponds. Casamajor, A.B.; Clark, A.F.; Parsons, R.E. (Univ. of 
California, Livermore). pp 34.12-34.16 of In Proceedings of the 1977 
annual meeting of the American Section of the International Solar 
Energy Society. Volume 1, Sections 26—38. Beach, C.; Fordyce, E. 
(eds.). Cape Canaveral, FL; International Solar Energy Society 
(1977). 

From Solar world meeting; Orlando, FL, USA (6 Jun 1977). 

See CONF-770603—P3. 

Recent efforts to commercialize the shallow solar pond con- 
cept have demonstrated a need to reduce costs and improve perfor- 
mance to compete with fossil fuels. Several simple design changes 
will reduce the system cost by 15 percent. Other changes that will 
substantially reduce costs are possible but need further evaluation. 
Reflectors along the north edge of a pond to augment its winter 
performance have been evaluated experimentally. 


17290 Design and analysis of a uniaxial tracking device with a 
cylindrical parabolic solar concentrator system. Carlton, R.J. (Tennes- 
see Technological Univ., Cookeville); Hewitt, H.C. Jr. pp 35.1-35.4 
of In Proceedings of the 1977 annual meeting of the American 
Section of the International Solar Energy Society. Volume 1, Sec- 
tions 26—38. Beach, C.; Fordyce, E. (eds.). Cape Canaveral, FL; 
International Solar Energy Society (1977). 

From Solar world meeting; Orlando, FL, USA (6 Jun 1977). 

See CONF-770603—P3. 

The results of thermal testing of four cylindrical parabolic 
solar concentrators with a uniaxial tracking device are presented. 
Exit temperatures of 200 to 260 F were accomplished with 50 
percent efficiency. An inexpensive uniaxial tracking device with an 
adjustable accuracy as low as +-1’ along with programmable hyster- 
esis was described. Construction of the concentrators with emphasis 
on durability, efficiency, and cost is outlined. 
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17291 Analytical and experimental investigation of a 1.8 by 3.7 
meter Fresnel lens solar concentrator. Hastings, L.J.; Allums, S.L.; 
Jensen, W.S. (NASA/George C. Marshall Space Flight Center, 
Huntsville, AL). pp 35.5-35.9 of In Proceedings of the 1977 annual 
meeting of the American Section of the International Solar Energy 
Society. Volume 1, Sections 26—38. Beach, C.; Fordyce, E. (eds.). 
Cape Canaveral, FL; International Solar Energy Society (1977). 

From Solar world meeting; Orlando, FL, USA (6 Jun 1977). 

See CONF-770603—P3. 

Line-focusing acrylic Fresnel lenses with application potential 
in the 200 to 370°C range are being analytically and experimentally 
investigated. The measured solar concentration characteristics of a 
1.8 by 3.7 m lens and its utilization in a solar collection mode are 
summarized. A peak concentration ratio of 64 with 90 percent of the 
transmitted energy focused into a 5 cm width was achieved and 
demonstrated the feasibility of the Fresnel lens solar concentrator 
concept. 


17292 Design, construction and test of a collector system using a 
linear asymmetric Fresnel reflector. Butz, J.R.; Fukuta, N.; Arm- 
strong, J.A. (Denver Research Inst.). pp 35.10-35.13 of In Proceed- 
ings of the 1977 annual meeting of the American Section of the 
International Solar Energy Society. Volume 1, Sections 26—38. 
Beach, C.; Fordyce, E. (eds.). Cape Canaveral, FL; International 
Solar Energy Society (1977). 

From Solar world meeting; Orlando, FL, USA (6 Jun 1977). 

See CONF-770603—P3. 

The concept of a linear asymmetric Fresnel reflector to be 
used in a concentrating collector was explored in a research and 
development program. A design handbook which presents detailed 
geometric relationships in a parameterized form was produced. A 
prototype reflector and receiver were fabricated and tested. 


17293 Linear Fresnel lens: solar optical analysis of tracking error 
effects. Cosby, R.M. (Ball State Univ., Muncie, IN). pp 35.14-35.18 
of In Proceedings of the 1977 annual meeting of the American 
Section of the International Solar Energy Society. Volume 1, Sec- 
tions 26—38. Beach, C.; Fordyce, E. (eds.). Cape Canaveral, FL; 
International Solar Energy Society (1977). 

From Solar world meeting; Orlando, FL, USA (6 Jun 1977). 

See CONF-770603—P3. 

Real sun-tracking solar concentrators imperfectly follow the 
solar disc, operationally sustaining both transverse and axial misa- 
lignments. An analysis of the solar concentration performance of a 
line-focusing, flat base Fresnel lens in the presence of small trans- 
verse tracking errors is described. Simple optics and ray tracing 
techniques are used to evaluate the lens solar transmittance and focal 
plane imaging characteristics. Computer generated example data for 
an f/1.0 lens indicate less than a 1 percent transmittance degradation 
occurs for transverse errors up to 2.5° In this range, solar image 
profiles shift laterally in the focal plane, the peak concentration ratio 
drops, and profile asymmetry increases with tracking error. With 
profile shift as the primary factor, the ninety percent target intercept 
width increases rapidly for small misalignments, e.g., almost three- 
fold for a 1° error. The analytical model and computational results 
provide a design base for tracking and absorber systems for the 
linear Fresnel lens solar concentrator. 


17294 Parabolic collector for total energy systems application. 
Paradis, L.R.; Levine, A.L.; Vallee, E.C. (Raytheon Co., Bedford, 
MA). pp 35.19-35.23 of In Proceedings of the 1977 annual meeting of 
the American Section of the International Solar Energy Society. 
Volume 1, Sections 26—38. Beach, C.; Fordyce, E. (eds.). Cape 
Canaveral, FL; International Solar Energy Society (1977). 

From Solar world meeting; Orlando, FL, USA (6 Jun 1977). 

See CONF-770603—P3. 

The point concentrator designed and under construction is a 
toric parabola 6.7 m diameter, with an effective aperture of 35 m?. 
Azimuth and elevation drive systems are computer controlled and 
provide maximum aperture utilization over the course of the year. 
Mirrors are curved glass, hard mounted on an aluminum substruc- 
ture, concentrating the solar energy into a cavity absorber located 
on the collector optical axis. 


17295 Optical analysis of the Fixed Mirror/Distributed Focus 
(FMDF) solar energy collector. O'Neill, M.J. (E-Systems, Inc., 
Dallas). pp 35.24-35.28 of In Proceedings of the 1977 annual meeting 
of the American Section of the International Solar Energy Society. 
Volume 1, Sections 26—38. Beach, C.; Fordyce, E. (eds.). Cape 
Canaveral, FL; International Solar Energy Society (1977). 

From Solar world meeting; Orlando, FL, USA (6 Jun 1977). 

See CONF-770603—P3. 

The Fixed Mirror/Distributed Focus (FDMF) solar energy 
collector for solar-thermal-electric and other applications is being 
developed. This collector utilizes a large stationary mirror concen- 
trator of spherical geometry to focus incident sunlight upon a 
tracking linear receiver. The optical characteristics of the FMDF 
collector are described. A closed-form analytical solution based 
upon cone optics is presented for the flux concentration distribution 
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over the linear receiver. Results of this cone optics solution are 
compared with the numerical calculations of other investigators. 


17296 Non-evacuated solar collectors with compound parabolic 
concentrators. Collares-Pereira, M.; Goodman, N.B.; Greenman, P.; 
O’Gallagher, J.; Rabl, A.; Wharton, L.; Winston, R. (Univ. of 
Chicago). pp 36.1-36.5 of In Proceedings of the 1977 annual meeting 
of the American Section of the International Solar Energy Society. 
Volume 1, Sections 26—38. Beach, C.; Fordyce, E. (eds.). Cape 
Canaveral, FL; International Solar Energy Society (1977). 

From Solar world meeting; Orlando, FL, USA (6 Jun 1977). 

See CONF-770603—P3. 

Properly designed solar collector panels using compound 
parabolic concentrator (CPC) troughs with concentration ratios in 
the range 3 to 10 are suitable for operation (assuming at least 40 
percent efficiency) at 100 to 150°C above ambient even if the 
absorber is not surrounded by vacuum. The first generation of CPC 
collectors built at Argonne and elsewhere fell short of the expected 
performance because of various parasitic heat losses through the 
reflectors and through the insulation. Analysis of the data indicated, 
however, that optical performance and frontal heat losses agreed 
with the predictions, and that CPC collectors with reasonable per- 
formance could be built. The design of CPC collectors with concen- 
trations 3 and 6.5 are described and the test results reported. 


17297 Long-term average performance predictions for compound 
parabolic concentrator solar collectors. Cole, R. (Argonne National 
Lab., IL). pp 36.6-36.11 of In Proceedings of the 1977 annual 
meeting of the American Section of the International Solar Energy 
Society. Volume 1, Sections 26—38. Beach, C.; Fordyce, E. (eds.). 
Cape Canaveral, FL; International Solar Ener, y Society (1977). 

From Solar world meeting; Orlando, FL, Bsa (6 Jun 1977). 

See CONF-770603—P3. 

How the methods of Liu and Jordan can be extended to 
calculate the performance of collectors such as the compound - 
bolic concentrating (CPC) collector is described. The method allows 
calculation of the monthly average of daily heat collection given 
only the monthly average of the measured daily insolation on a 
horizontal plane and the monthly-average daytime ambient tempera- 
ture. The calculations were checked against Liu and Jordan’s calcu- 
lations for two-pane flat-plate collectors at three locations and were 
found to be in good agreement. Annual heat collection of trough- 
type CPC collectors with evacuated receivers and selective surfaces 
was calculated for temperatures up to 316°C. Performance of the 
CPC compares favorably with flat-plate collectors at low tempera- 
tures and with parabolic trough collectors at high temperatures. The 
optimum concentration ratio was calculated as a function of collec- 
tor temperature and number of tilt adjustments per year. 


17298 Optimization of a fixed solar thermal energy collector. 
Garrison, J.D. (San Diego State Univ., CA). pp 36.12-36.15 of In 
Proceedings of the 1977 annual meeting of the American Section of 
the International Solar Energy Society. Volume 1, Sections 26—38. 
Beach, C.; Fordyce, E. (eds.). Cape Canaveral, FL; International 
Solar Energy Society (1977). 

From Solar world meeting; Orlando, FL, USA (6 Jun 1977). 

See CONF-770603—P3. 

Criteria are presented for optimizing solar thermal energy 
collection. These criteria are then used in the design of a fixed solar 
thermal energy collector. This design is obtained by proceeding 
carefully through a series of optimization steps, and is almost unique- 
ly determined by these steps. Apparently, the performance predicted 
for this collector is near optimum, and is superior to the performance 
of current fixed collector models. While seeking near optimum 
performance, features have been retained which should lead to low 
cost. Skills now in use in the glass and lighting industries are 
expected to lead to low cost mass production of this collector. 


17299 Evaluation of an optimized solar thermal collector by a 
new method. Garrison, J.D. (San Diego State Univ., CA). pp 36.16- 
36.20 of In Proceedings of the 1977 annual meeting of the American 
Section of the International Solar Energy Society. Volume 1, Sec- 
tions 26—38. Beach, C.; Fordyce, E. (eds.). Cape Canaveral, FL; 
International Solar Energy Society (1977). 

From Solar world meeting; Orlando, FL, USA (6 Jun 1977). 

See CONF-770603—P3. 

A model for calculating, on the average, the angular distribu- 
tion and intensity of solar radiation at the site of a solar collector is 
presented. The irradiance on a horizontal surface and the time of day 
and year are required as input data. This model is used to complete 
the design of an optimum fixed solar thermal energy collector. It is 
then also used to examine the performance of this collector under 
various Operating conditions, and to compare this performance with 
other fixed collectors. 


17300 Optical properties of cylindrical elliptic concentrators. 
Jones, R.E. Jr. (Lakehead Univ., Thunder Bay, Ont.). pp 36.21-36.24 
of In Proceedings of the 1977 annual meeting of the American 
Section of the International Solar Energy Society. Volume 1, Sec- 
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tions 26—38. Beach, C.; Fordyce, E. (eds.). Cape Canaveral, FL; 
International Solar Energy Society (1977). 

From Solar world meeting; Orlando, FL, USA (6 Jun 1977). 

See CONF-770603—P3. 

The optical properties of elliptic concentrators are investigat- 
ed using numerical ray tracing. Elliptic concentrators are shown to 
be non-ideal concentrators and the angular acceptance is studied for 
two different designs. The relationship between angular acceptance 
and concentration for a general cylindrical concentrator is derived 
using the second-law of thermodynamics. 


17301 Heat and mass transfer problems associated with alterna- 
tive energy production. Ramachandran, A. (Dept. of Science and 
Tech., New Delhi). pp 639-651 of In Future energy production 
systems. Heat and mass transfer processes. Vol. II. Denton, J.C.; 
Afgan, N.H. (eds.). Washington, DC; Hemisphere Publishing Corp. 
(1976). 

The heat and mass transfer problems that may be encountered 
in various forms of alternative energy sources are briefly discussed. 
Problems in direct solar radiation utilization, ocean thermal gradient 
energy conversion, photosynthesis, geothermal energy, and energy 
from inorganic wastes including hydrogenation, hydrogasification, 
pyrolysis, and bio-conversion are considered. (WHK) 


17302 AES coatings for solar collectors symposium. Winter 
Park, FL; American Electroplaters Society, Inc. (1976). 142p. 
(CONF-761111—). 

From American Electroplaters Society coatings for solar 
collectors symposium; Atlanta, GA, USA (9 Nov 1976). 

One paper appeared previously as CONF-761111—1. Four 
abstracts were listed by title. Separate abstracts were prepared for 28 
papers. (MHR) 


17303 Instrumentation for reflectance measurements for the con- 
trol of coatings and surfaces. Miller, J.A. (Beckman Instruments, Inc., 
Irvine, CA). pp 5 of In AES coatings for solar collectors symposium. 
Winter Park, FL; American Electroplaters Society, Inc. (1976). 

From American Electroplaters Society coatings for solar 
collectors symposium; Atlanta, GA, USA (9 Nov 1976). 

See CONF-761111—. 

The instrument employed for the spectral reflectance mea- 
surements consists of a high-performance ultra-violet, visible, near- 
infrared spectrophotometer equipped with an integrating sphere. 
Spectral reflectance measurements are discussed in general terms. 

) 


(MHR 


17304 Instruments for measurement of absorptance and emit- 
tance. Willey, R.R. (Willey Corp., Melbourne, FL). pp 9-16 of In 
AES coatings for solar collectors symposium. Winter Park, FL; 
American Electroplaters Society, Inc. (1976). 

From American Electroplaters Society coatings for solar 
collectors symposium; Atlanta, GA, USA (9 Nov 1976). 

See CONF-761111—. 

The problems and solutions related to maximizing collected 
solar flux and minimizing radiation losses are studied. Particularly, in 
flat plate collectors, the radiation losses occur from emission in the 
infrared spectrum by the hot collector. It is generally desired that 
such plates have low emittance in the infrared and high absorbance 
in the visible and near IR. The reliable and precise measurement of 
emittance and absorbance has been difficult in the past. Four new 
instruments are described which measure these important properties 
of surfaces. One instrument is a very high resolution instrument with 
built-in data processing which provides various computations and 
displays of the radiative properties of the samples. The other instru- 
ments are simple derivatives of the research instrument for routine 
sample measurement. The systems have the ability to measure both 
directional and hemispheric emittance and reflectance, and solar 
absorptance. The measurement processes and the principles of the 
operation are described. Examples of solar selective and non-selec- 
tive surfaces are shown. 


17305 Ambient-temperature conversion coating of aluminum for 
solar energy absorption. Williams, R.K. pp 17-18 of In AES coatings 
for solar collectors symposium. Winter Park, FL; American Electro- 
platers Society, Inc. (1976). 

From American Electroplaters Society coatings for solar 
collectors symposium; Atlanta, GA, USA (9 Nov 1976). 

See CONF-761111—. 

The general description, surface preparation, blackening, seal- 
ing, equipment, coating properties, and cost are discussed for Aluma 
Black coating. (MHR) 


17306 Solar properties of electrodeposited nickel underlayers in 
composite absorber systems. Lindsay, J.H. (OXY Metal Industries 
Corp., Warren, MI). pp 25-28 of In AES coatings for solar collectors 
dst Winter Park, FL; American Electroplaters Society, Inc. 


From American Electroplaters Society coatings for solar 
collectors symposium; Atlanta, GA, USA (9 Nov 1976). 
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See CONF-761111—. 

The emittance of solar selective nickel-black chromium com- 
posite layers, under the conditions of study, is not significantly 
affected by the emittance of the nickel underlayer. Overriding fac- 
tors, including nickel activity and surface morphology appear to 
affect the infrared emittance of the composite. The absorbance, on 
the other hand, is a function of the black chromium, at least in terms 
of normal solar incidence. 


17307 Durability and performance of the copper oxide selective 
surface. Hajdu, J.; Brindisi, F. Jr. (Ethone, Inc., New Haven). pp 29- 
30 of In AES coatings for solar collectors symposium. Winter Park, 
FL; American Electroplaters Society, Inc. (1976). 

From American Electroplaters Society coatings for solar 
collectors symposium; Atlanta, GA, USA (9 Nov 1976). 

See CONF-761111—. 

Durability was evaluated by exposing the surfaces to saturat- 
ed humidity tests and high temperature baking. The tests indicate 
that the coatings produced under conditions reported by the litera- 
ture offer a limited resistance to corrosion and temperature exposure. 
A new process was developed that provides an increased durability 
to the surfaces. (MHR) 


17308 Black chromium: a solar selective coating. Benning, A.C. 
(Harshaw Chemical Co., Cleveland). pp 31-33 of In AES coatings 
for solar collectors symposium. Winter Park, FL; American Electro- 
platers Society, Inc. (1976). 

From American Electroplaters Society coatings for solar 
collectors symposium; Atlanta, GA, USA (9 Nov 1976). 

See CONF-761111—. 

A proprietary black chromium process is commercially avail- 
able for electrodepositing solar selective coatings to properly pre- 
pared substrates. The coating is capable of providing humidity 
resistance and corrosion resistance when applied over a minimum 12 
pm (0.0005) nickel. Absorptance levels of 0.95 and emittance of 
0.04 to 0.12 are reproducible in 30 seconds to 2 minutes plating time 
when plated over a satin nickel deposit. (MHR) 


17309 Porcelain enamels for solar collector applications. Ru- 
derer, C.G. pp 35 of In AES coatings for solar collectors sympo- 
sium. Winter Park, FL; American Electroplaters Society, Inc. 
(1976). 

From American Electroplaters Society coatings for solar 
collectors symposium; Atlanta, GA, USA (9 Nov 1976). 

See CONF-761111—. 

Since the cost and total energy requirements to produce and 
apply porcelain enamels are comparable to those associated with 
baked-on organic paints, the unique properties available with these 
coatings and the advantages provided are discussed. (MHR) 


17310 Selective absorber coatings by interference techniques. 
Winegarner, R.M. pp 37-39 of In AES coatings for solar collectors 
symposium. Winter Park, FL; American Electroplaters Society, Inc. 
(1976). 

From American Electroplaters Society coatings for solar 
collectors symposium; Atlanta, GA, USA (9 Nov 1976). 

See CONF-761111—. 

The OCLI selective absorber is a four layer vacuum deposit- 
ed coating that achieves its selective properties by interference 
techniques. Specular measurements from some 30 collectors manu- 
factured to date have shown the selective absorptance to be .95 + 
01 and the infrared emittance to be .06 +- .01. Because of the 
capital intensity of the manufacturing equipment, volumes of up to 3 
million square feet per year will be required to reduce the coating 
costs below one dollar per square foot. 


17311 Selective black oxide conversion coating for aluminum. 
Powers, J.H.; Cochran, W.C. (Aluminum Co. of America, Alcoa 
Center, PA). pp 41 of In AES coatings for solar collectors sympo- 
— Winter Park, FL; American Electroplaters Society, Inc. 
(1976). 

From American Electroplaters Society coatings for solar 
collectors symposium; Atlanta, GA, USA (9 Nov 1976). 

See CONF-761111—. 

A unique, near-black conversion coating is formed on alumi- 
num by immersion in a hot, aqueous, alkaline solution, pH 8 to 10, 
supersaturated with dissolved aluminum, and containing silicate and 
borate salts. The thin (0.3 to 0.5 ym) film produced imparts high 
(0.93) solar absorptivity and relatively low (0.35) emissivity to alumi- 
num surfaces. Selectivity of the surface is attributed to metallic 
aluminum particles occluded in the thin oxide film, and to microcavi- 
ties (etch pits) in the metal surface. 


17312 Performance of a mildly-selective coating from the Cald- 
well Chemical Coatings Corporation. Ytterhus, J.A. (Chamberlain 
Manufacturing Corp., Waterloo, IA). pp 43 of In AES coatings for 
solar collectors symposium. Winter Park, FL; American Electro- 
platers Society, Inc. (1976). 
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From American Electroplaters Society coatings for solar 
collectors symposium; Atlanta, GA, USA (9 Nov 1976). 

See CONF-761111—. 

A black paint manufactured by Caldwell Chemical Coatings 
Corporation of Fayetteville, Tennessee is said to have demonstrated 
a degree of solar selectivity when properly applied to a substrate. 
The paint, designated Solarsorb C-1077, is a modified hydrocarbon 
resin. The behavior, application, and testing are described briefly. 
Performance calculations indicate that in some applications the 
optical properties of this mildly selective paint offer advantages over 
nonselective paints with higher absorptance values. (MHR) 


17313 Vitreous coatings for solar collectors. Smith, H.J.; Eppler, 
R.A. (SCM Corp., Baltimore). pp 45-50 of In AES coatings for solar 
collectors symposium. Winter Park, FL; American Electroplaters 
Society, Inc. (1976). 

From American Electroplaters Society coatings for solar 
collectors symposium; Atlanta, GA, USA (9 Nov 1976). 

See CONF-761111—. 

Vitreous coatings have some properties of interest for solar 
collector application. Foremost among these is the outstanding dura- 
bility of these materials in long time service. The specific resistance 
of porcelain enamels to weathering and to hot water is reviewed. 
The thermal control properties of these materials si also discussed. 


17314 Coatings for solar collectors: purchaser's requirements and 
problems. Barker, N.M. (PPG Industries, Inc., Pittsburgh). pp 51-52 
of In AES coatings for solar collectors symposium. Winter Park, 
FL; American Electroplaters Society, Inc. (1976). 

From American Electroplaters Society coatings for solar 
collectors symposium; Atlanta, GA, USA (9 Nov 1976). 

See CONF-761111—. 

Specific problems involved in the new applications of electro- 
plated films for flat plate solar collectors are discussed. Individual 
topics covered are market size, requirements of the coatings, types of 
plates to be coated and mutual problems of the electroplating and 
solar collector industries. 


17315 High selective absorbers utilizing electrodeposited black 
chrome. Keeling, M.C.; Asher, R.K.; Gurtler, R.W. (Motorola Inc., 
Phoenix, AZ). pp 53-55 of In AES coatings for solar collectors 
symposium. Winter Park, FL; American Electroplaters Society, Inc. 
(1976). 

From American Electroplaters Society coatings for solar 
collectors symposium; Atlanta, GA, USA (9 Nov 1976). 

See CONF-761111—. 

An investigation and development program in the area of 
solar selective surfaces was initiated in 1974. Subsequent efforts 
indicated that the electrodeposition of chromium oxide on selected 
substrates yields a stable, highly selective metal/metal-oxide system. 
An investigation of low cost substrate material candidates resulted in 
the selection of thin aluminum foil, due to its low cost, applicability 
to continuous processing, and desirable optical and environmental 
properties. Optimization of the electrodeposition of chromium oxide 
on these thin aluminum substrates resulted in an AM2 spectrum 
absorptance (a/sub s/) of .964 and a corresponding total (IR) normal 
emittance of .023 at room temperature. Such a surface, having a high 
a/sub s//epsilon/sub IR/ ratio of 42 (coupled with a very high 
visible absorptance), is ideal for flat plate solar collector applications. 


17316 Results obtained from black chrome production run of 
steel collectors. Moore, S.W. (Los Alamos Scientific Lab., NM). pp 
57-62 of In AES coatings for solar collectors symposium. Winter 
Park, FL; American Electroplaters Society, Inc. (1976). 

From American Electroplaters Society coatings for solar 
collectors symposium; Atlanta, GA, USA (9 Nov 1976). 

See CONF-761111—. 

The National Security and Resources Study Center building 
at Los Alamos, New Mexico is a solar heated and cooled building 
which also incorporates many energy conservation features. The 
building has approximately 60,000 ft? of heated and cooled floor area 
and has approximately 8,000 ft of flat plate solar collectors. The 
solar system is expected to provide approximately 95% of the 
heating energy required and approximately 75% of the cooling 
requirements. The building is shown as it will appear when complet- 
ed. The structure is shown during construction with a portion of the 
collectors installed. Collectors for the building are a structurally 
integrated type. The collectors are made of two layers of 1/32 in. 
mild steel sheet, resistance seam welded and pressure expanded to 
form the flow passages. The upper pan is bent up to form a weather 
proof upper surface preventing any leakage from entering the build- 
ing which might have leaked through the glazing seals. Over 400 
collectors were selective surface coated. 


17317 Large area magnetron sputtering for depositing solar col- 
lector coatings. Thornton, J.A. (Telic Corp., Santa Monica, CA). pp 
63-77 of In AES coatings for solar collectors symposium. Winter 
Park, FL; American Electroplaters Society, Inc. (1976). 
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From American Electroplaters Society coatings for solar 
collectors symposium; Atlanta, GA, USA (9 Nov 1976). 

See CONF-761111—. 

Sputtering is an attractive process for depositing solar collec- 
tor coatings because of the wide range of materials that can be 
deposited. Recent advances in sputtering technology using magneti- 
cally confined plasmas now permit uniform coatings to be deposited 
over large substrate areas with significantly increased deposition 
rates. The sputtering process is reviewed and compared to electro- 
plating. Coating properties are discussed. The application of cylin- 
drical magnetron sputtering for depositing selective absorber coat- 
ings is examined and cost estimates are given. 


17318 Possible selective solar photothermal absorber: Ni den- 
drites formed on Al surfaces by the CVD of Ni(CO) . Grimmer, D.P.; 
Herr, K.C.; McCreary, W.J. (Los Alamos Scientific Lab., NM). pp 
79-88 of In AES coatings for solar collectors symposium. Winter 
Park, FL; American Electroplaters Society, Inc. (1976). 

From American Electroplaters Society coatings for solar 
collectors symposium; Atlanta, GA, USA (9 Nov 1976). 

See CONF-761111—. 

A selective solar photothermal absorber can be created by the 
formation of suitably spaced metallic dendrites. Spacing of around a 
micron achieve absorption of visible light through multiple internal 
reflections in a geometric maze effect while retaining the low 
emissivity properties of the metal at longer wavelengths. Recent 
experiments elsewhere on the chemical vapor deposition (CVD) of 
W dendrites on various substrates demonstrated the feasibility of this 
approach to produce a selective solar photothermal absorber. W 
dendrite coatings, however, are far too expensive to find a practical 
application in solar collectors. Ni dendrites, on the other hand, 
appear to be potentially a low cost selective solar photothermal 
absorber. Dendrites are formed by the CVD of Ni from Ni carbonyl, 
Ni(CO),. The physical and optical results of exeriments with CVD 
Ni dendrites on Al substrates are presented. The preparation of the 
aluminum substrates, the CVD experimental apparatus and methods, 
and the optical measurement techniques of solar absorptivity (as) 
and thermal infrared emissivity (epsilon) are discussed. The results 
are described in terms of scanning electron microscope (SEM) 
photographs of dendritic coatings, and the measured optical proper- 
ties. 


17319 Comparison of three solar selective absorber coatings. 
Borzoni, J.T. (Honeywell Inc., Minneapolis). pp 89-100 of In AES 
coatings for solar collectors symposium. Winter Park, FL; American 
Electroplaters Society, Inc. (1976). 

From American Electroplaters Society coatings for solar 
collectors symposium; Atlanta, GA, USA (9 Nov 1976). 

See CONF-761111—. 

Three solar selective absorber coatings currently considered 
for use in solar collectors are black nickel, black chrome, and iron 
oxide. Honeywell Inc., Systems and Research Center in Minneapolis, 
has completed an ERDA-sponsored research program that compares 
the properties of these three coatings and examines their suitability 
for use in solar collectors. This evaluation is made in terms of 
performance, durability, and process requirements for application. 


17320 Selective absorptivity of carbon coatings. Schreyer, J.M.; 
Schmitt, C.R.; Googin, J.M.; Whitehead, H.D. (Oak Ridge Y-12 
Plant, TN). pp 101 of In AES coatings for solar collectors sympo- 
sium. Winter Park, FL; American Electroplaters Society, Inc. 
(1976). 

From American Electroplaters Society coatings for solar 
collectors symposium; Atlanta, GA, USA (9 Nov 1976). 

See CONF-761111—. 

A carbon coating, having a high absorption capability for 
solar energy, has been developed. The coating consists of carbon 
particles of a selective size range, bonded to a metal plate with an 
appropriate inorganic or oganic binder. Tests on carbons and gra- 
phites having a particle size near the wavelength of the infrared/ 
visible light boundary showed that there was potential for producing 
a solar absorber coating of a selective grade of carbon which is more 
effective for flat-plate solar collectors than classical carbon black 
paints. 


17321 Black paints for solar collectors: are they all the same. 
Wolf, R.E.; Ray, C.; Lavan, Z. pp 103-104 of In AES coatings for 
solar collectors symposium. Winter Park, FL; American Electro- 
platers Society, Inc. (1976). 

From American Electroplaters Society coatings for solar 
collectors symposium; Atlanta, GA, USA (9 Nov 1976). 

See CONF-761111—. 

Attention is focused on the durability of non-selective black 
paint as an absorber coating. A product, ENERSORB, is presented 
to the solar collector market which is said to combine high collector 
efficiency for extended lifetimes), ease of application, and commer- 
cial availability at low cost. Five industrial and six consumer coat- 
ings were selected for an accelerated exposure study to serve as a 
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basis of comparison to ENERSORB. The materials included and the 
types of tests are described. (MHR) 


17322 Black-chromium selective coating. Oleson, G.E. (Coril- 
lium Corp., Reston, VA). pp 107-108 of In AES coatings for solar 
collectors symposium. Winter Park, FL; American Electroplaters 
Society, Inc. (1976). 

From American Electroplaters Society coatings for solar 
collectors symposium; Atlanta, GA, USA (9 Nov 1976). 

See CONF-761111—. 

A process for reproducing a black chromium selective coat- 
ing for solar absorber panels is described. The deposit is applied 
directly upon copper, steel, stainless steel and aluminum without the 
use of any intermediate plated coating. The article is immersed in the 
plating tank (at 21°C.) From thirty seconds to one minute at a 
current density of 250 to 400 amps per square foot. It exhibits an 
Alpha of .93 to .97 and an Epsilon of .02 to .15. 


17323 Electroplated coatings for solar thermal collectors. Bishop, 
C.V.; Dargis, R. pp 109-112 of In AES coatings for solar collectors 
symposium. Winter Park, FL; American Electroplaters Society, Inc. 
(1976). 

From American Electroplaters Society coatings for solar 
collectors symposium; Atlanta, GA, USA (9 Nov 1976). 

See CONF-761111—. 

Some of the basic characteristics and specifications that must 
be met in order to qualify for the solar market are discussed. Present 
evaluations of such materials as tungsten dendrite crystals with 
carbon black; black conversion coatings on copper, zinc, and nickel; 
black anodizing on aluminum; and black electroplated were listed. A 
possible collector design was explored and a case is made for tin as 
the outside surface. (MHR) 


17324 Selective surfaces for copper solar absorbers. Lindstrom, 
R.S.; Merriam, R.L.; Newton, E.H.; Cypher, G. pp 113-115 of In 
AES coatings for solar collectors symposium. Winter Park, FL; 
American Electroplaters Society, Inc. (1976). 

From American Electroplaters Society coatings for solar 
collectors symposium; Atlanta, GA, USA (9 Nov 1976). 

See CONF-761111—. 

Copper has long been recognized for its outstanding durabil- 
ity. As a result, copper is being used with increasing frequency as an 
absorber in low temperature flat plate solar energy collectors. To 
enhance the utility of copper absorbers, INCRA has sponsored 
development of low-cost, durable selective surfaces for copper. Of 
the commercially available and experimental surfaces evaluated, thin 
copper oxide coatings were the most promising. Significant improve- 
ments in durability have been obtained by applying coatings with 
inhibitors to the oxide and other selective surfaces. Durability results 
to date are with accelerated tests only. 


17325 Anodic coatings on aluminum as solar selective surfaces. 
Woods, J.L. (Permaloy Corp., Ogden, UT). pp 117-119 of In AES 
coatings for solar collectors symposium. Winter Park, FL; American 
Electroplaters Society, Inc. (1976). 

From American Electroplaters Society coatings for solar 
collectors symposium; Atlanta, GA, USA (9 Nov 1976). 

See CONF-761111—. 

Most of the reported work involving coatings for solar collec- 
tors has centered around electro-deposited metals, black nickel and 
black chromium being two classic examples. Here, the utility of 
integrally colored anodic coatings on aluminum produced per U.S. 
Patent 3857766 as a solar selective surface is discussed. The theory 
of this anodizing system is briefly discussed and test data is presented 
showing the value of these anodic coatings for solar collectors. 


17326 Semiconductor lead dioxide plating as applied to solar 
collectors. Bowen, J.C.; Schmidt, F. (AMETEK, Inc., Hatfield, PA). 
pp 121-123 of In AES coatings for solar collectors symposium. 
Winter Park, FL; American Electroplaters Society, Inc. (1976). 

From American Electroplaters Society coatings for solar 
collectors symposium; Atlanta, GA, USA (9 Nov 1976). 

See CONF-761111—. 

AMETEK's electroplated lead dioxide has an absorptivity of 
over .98 to .995 because it combines the scattering type absorption 
with bulk semiconducting properties. Ways of achieving high solar 
absorptivity and low infrared emissivity are reviewed. Lead dioxide 
plating baths found in the literature are described. The AMETEK 
patent is described briefly and the efficiency of this coating is shown 
graphically. (MHR) 


17327 Solar selective properties of some plated coatings. Horner, 
J.; Greene, J. pp 125-129 of In AES coatings for solar collectors 
mn Winter Park, FL; American Electroplaters Society, Inc. 
From American Electroplaters Society coatings for solar 
collectors symposium; Atlanta, GA, USA (9 Nov 1976). 
See CONF-761111—. 
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Solar selective properties are studied as obtained from some 
variations in the nickel plating process. Data is presented on systems 
using nickel sulfamate solutions, with and without additives, with 
various post-treatments to study absorption and emittance properties 
with various base metal conditions. Additionally, the properties of 
nickel systems are compared with coatings on various zinc plated 
surfaces. 


17328 Novel non-selective absorptive coating for use on solar 
collector panels. Mueller, J.J. pp 131 of In AES coatings for solar 
collectors symposium. Winter Park, FL; American Electroplaters 
Society, Inc. (1976). 

From American Electroplaters Society coatings for solar 
collectors symposium; Atlanta, GA, USA (9 Nov 1976). 

See CONF-761111—. 

An optical black enamel coating which provides both a light 
absorbing and a light diffusing surface is described and discussed. 
This 101-C10 coating was developed by 3M Company more than 15 
years ago. (MHR) 


17329 Dendritic tungsten for solar thermal conversion. Cuomo, 
J.J.; Woodall, J.M.; DiStefano, T.H. (IBM Thomas J. Watson Re- 
search Center, Yorktown Heights, NY). pp 133-138 of In AES 
coatings for solar collectors symposium. Winter Park, FL; American 
Electroplaters Society, Inc. (1976). 

rom American Electroplaters Society coatings for solar 
collectors symposium; Atlanta, GA, USA (9 Nov 1976). 

See CONF-761111—. 

Tungsten dendrites formed normal to a surface have been 
found to absorb efficiently radiant energy over a broad spectral 
range. An absorption of 0.97 was found for wavelengths 0.2 um to 
1.0 pm. The material is deposited by the hydrogen reduction of 
tungsten hexafluoride (WF¢) on substrates that are heated to 500°C. 
Tungsten dendritic growth is independent of crystalline state of the 
substrate for sapphire, tungsten, molybdenum, stainless steel, quartz, 
carbon and silicon. An antireflection conformal coating of WO; 
produced by anodization of the dendrite surface enhances the ab- 
sorptivity in selected regions of the spectrum, i.e., an absorptivity of 
99.94 percent was found at a wavelength of 0.600 +- 0.10 y. It is 
also pnt that the average solar absorptivity of thin films of 
tungsten with a gray hillock surface is enhanced from 75 to 92 
percent by anodization to a selected thickness. 


17330 Coatings for solar collectors: status and R and D needs. 
Morse, F.H. (Energy Research and Development Administration, 
Washington, DC). pp 1 of In AES coatings for solar collectors 
symposium. Winter Park, FL; American Electroplaters Society, Inc. 
(1976). 

From American Electroplaters Society coatings for solar 
collectors symposium; Atlanta, GA, USA (9 Nov 1976). 

See CONF-761111—. 


17331 Instrument for measurement of solar absorptance and solar 
reflectivity. Michelson, L. (Lion Precision Corp., Newton, MA). pp 
7 of In AES coatings for solar collectors symposium. Winter Park, 
FL; American Electroplaters Society, Inc. (1976). 

From American Electroplaters Society coatings for solar 
collectors symposium; Atlanta, GA, USA (9 Nov 1976). 

See CONF-761111—. 


17332 Thin film coatings for solar collectors. Goodman, R.D. 
(Libbey-Owens-Ford Co., Toledo). pp 19 of In AES coatings for 
solar collectors symposium. Winter Park, FL; American Electro- 
platers Society, Inc. (1976). 

From American Electroplaters Society coatings for solar 
collectors symposium; Atlanta, GA, USA (9 Nov 1976). 

See CONF-761111—. 


17333 Fundamental considerations of metal oxide solar collector 
coatings. Larson, D.C. (Drexel Univ., Philadelphia); Browning, M.E. 
pp 105 of In AES coatings for solar collectors symposium. Winter 
Park, FL; American Electroplaters Society, Inc. (1976). 

From American Electroplaters Society coatings for solar 
collectors symposium; Atlanta, GA, USA (9 Nov 1976). 

See CONF-761111—. 


17334 Solar collector (Apr 1976) (Engineering Materials). (Cali- 
fornia Univ., Livermore (USA). Lawrence Livermore Lab.). 
(CAPE—2546). 

9 drawings. 

A shallow solar pond water heating system for the Sohio 
uranium mill at Bibo, New Mexico was designed. This facility will 
provide half of the mill's 10° GJ (1.05 x 10 inches Btu) annual 
process heat requirement. Drawings are given for the first half of 
this system. They cover: site preparation, pond and piping layout, 
storage reservoir, control systems, and details of pond construction. 
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Included is a report describing the design and a specification for the 
water bag material. 


HEAT STORAGE 


REFER ALSO TO CITATION(S) 17188, 17191, 17194, 17202, 
17212, 17215, 17235, 17257, 17258, 17289, 18512 


17335 (ALO/3701—76/1, pp 238-240) Chemical heat pipes. 
Vakil, H.B. 1976. 

From Workshop on the 5 MW solar tower program; Hous- 
ton, TX, USA (17 May 1976). 

In Report on the symposium and workshop on the 5 MWt 
solar thermal test facility. 

The history and operation of heat pipes is briefly reviewed. 
Application to solar energy transmission and storage is discussed. 
Future studies of heat pipe thermal stresses and thermal cycling at 
the 5 MW Solar Test Facility are suggested. Longer term efforts to 
test radiantly heated reformers and radiantly heated chemical reac- 
tors are also suggested. 


17336 (ALO/3701—76/1, pp 241-252) Energy storage tank. 
Chubb, T.A. 1976. 

From Workshop on the 5 MW solar tower program; Hous- 
ton, TX, USA (17 May 1976). 

In Report on the symposium and workshop on the 5 MWt 
solar thermal test facility. 

A solar thermal power plant concept employing solar energy 
collection by endothermic dissociation of gas and energy storage by 
latent heat of fusion is briefly described. Energy storage system 
design is emphasized. A eutectic of MgCl, NaCl, and KCl is used 
for storage, while m-terphenyl is employed for heat transfer. Detail 
specifications for the eutectic material and for a 2.07 MWt energy 
storage boiler tank are tabulated. 


17337 (ALO/3701—76/1, pp 252-254) Simple thermal decompo- 
sition reactions for storage of solar thermal energy. Wentworth, W.E. 
1976. 

From Workshop on the 5 MW solar tower program; Hous- 
ton, TX, USA (17 May 1976). 

In Report on the symposium and workshop on the 5 MWt 
solar thermal test facility. 

The advantages and disadvantages of several thermochemical 
decomposition reactions for storage of solar thermal energy are 
briefly discussed. The preferred use of decomposition of ammonium 
hydrogen sulfate into ammonia, water, and sulfur trioxide for energy 
storage is proposed. The three decomposition products can be stored 
as liquids at ambient temperature. Then they can be recombined to 
regenerate heat at 500°C. 


17338 (ALO/3701—76/1, pp 254-263) Operational chemical 
storage cycles for solar energy. Prengle, H.W. Jr. (Univ. of Houston, 
TX). 1976. 

From Workshop on the 5 MW solar tower program; Hous- 
ton, TX, USA (17 May 1976). 

In Report on the symposium and workshop on the 5 MWt 
solar thermal test facility. 

Selection of chemical cycles for solar thermal energy storage 
is discussed. Process engineering and operational criteria that affect 
cycle choice are reviewed. The methanol and ammonium hydrogen 
sulfate cycles are discussed in detail, including process flow dia- 
grams. It is concluded that the ammonium hydrogen sulfate is very 
attractive for solar energy storage. 


17339 (CONS/4337—1) Workshop on the advanced thermal 
energy storage technologies for solar applications. Arnas, O.A. (ed.). 
(Louisiana State Univ., Baton Rouge (USA)). 1976. 64p. Dep. NTIS, 
PC A04/MF AOl1. 

Documentation of the discussion held as a group and subse- 
quently, in three subsections of solar and conventional power gen- 
eration, industrial/agricultural process heat, and building heating 
and cooling is presented. In each section, the discussions are summa- 
rized to bring together the common aspects of the problems. (MHR) 


17340 (SAN/1300—2) Advanced thermal energy storage concept 
definition study for solar Brayton power plants. Volume II. Thermal 
energy storage system sizing computer program. Period covered: July 
1, 1976—December 31, 1976. Gintz, J.R. (Boeing Engineering and 
Construction, Seattle, Wash. (USA)). Nov 1977. Contract EY-76-C- 
03-1300. 106p. Dep. NTIS, PC A06/MF AO1. 

This document describes the computer program used in con- 
ceptual studies of phase change and sensible heat thermal energy 
storage systems. The model assumes the phase change media is 
contained in a tube-in-bath configuration. The sensible heat medium 
is contained in high pressure tanks. The program has been used in 
conjunction with, but is not necessarily limited to, a high tempera- 
ture, gas-cooled solar power plant. The program represents a com- 
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puter implementation of the engineering equations used to estimate 
the size and cost of a given thermal storage system design concept. 
Herein is a description of the model including a description of the 
inputs and outputs of the program. The work is the second part of a 
two part cooperative EPRI/ERDA research program. The report is 
contained in four separate volumes as follows: Volume I--Technical 
Report; Volume II--Thermal Energy Storage System Sizing Com- 
puter Program; Volume III--Thermochemical TES Sizing Computer 
Program; and Volume IV--Solar Power Plant Operation Analysis 
Computer Program. The latter three volumes are technical descrip- 
tions and operating instructions for the three computer programs 
developed as part of this research program. 


17341 (SAN/1300—3) Advanced thermal energy storage concept 
definition study for solar Brayton power plants. Volume III. Thermo- 
chemical TES sizing computer program. Period covered: July 1, 
1976—December 31, 1976, Gintz, J.R. (Boeing Engineering and 
Construction, Seattle, Wash. (USA)). Nov 1977. Contract EY-76-C- 
03-1300. 105p. Dep. NTIS, PC A06/MF AO1. 

This document describes the computer program used to size 
and evaluate the SO2/SOs thermochemical energy storage device for 
application with the high temperature gas cooled solar power plant. 
The program was developed by Rocket Research Corporation as 
subcontractor to Boeing Engineering and Construction. Herein is a 
description of the program and how it is used, including inputs, 
outputs and operating instructions. This work is the second part of a 
two part cooperative EPRI/ERDA research program. The report is 
contained in four separate volumes as follows: Volume I--Technical 
Report; Volume I]--Thermal Energy Storage System Sizing Com- 
puter Program; Volume III--Thermochemical TES Sizing Computer 
Program; and Volume IV--Solar Power Plant Operation Analysis 
Computer Program. The latter three volumes are technical descrip- 
tions and operating instructions for the three computer programs 
developed as part of this research program. 


17342 Warm water long-term storage basin. Margen, P. (Sven 
Mek Riksforen, Stockholm, Swed). VVS - Tidskr. Varme, Vent., 
Sanit.; 48: No. 5, 69-72, 75-78(May 1977). (In Swedish). 

The engineering and economical prerequisites for storage of 
warm water heated by solar energy in a water basin under climatic 
conditions prevailing in Sweden are discussed. The principles under- 
lying the design and operaton of a solar energy plant consisting of 
solar radiation collectors and a warm water storage basin underneath 
are described. 4 refs. 


17343 Australian solar energy research. Indian East. Eng.; 118: 
No. 3, 109, 113(Mar 1976). 

A patented solar energy storage technique is announced. 
Based upon thermo-chemical reaction stored energy, the Australian 
development extracts heat from solar energy collection mirrors using 
a heat absorbing chemical reaction—the decomposition of ammonia 
into nitrogen and hydrogen. An array of paraboloidal mirrors is 
employed to focus solar radiant energy on a focal absorber and heat 
exchanger which transfers heat to a closed loop ammonia transmis- 
sion system. At a central recovery plant, the circulated ammonia 
decomposition products are resynthesized into ammonia to recover 
and effectively corradiate the absorbed solar energy. By comparison 
with a circulating water type solar energy collection system, the 
new development requires a much smaller quantity of flowing fluid, 
and smaller, lighter and more economical components can be em- 
ployed. Other possible applications include production of hydrogen 
from water, and ammonia for fertilizer. (RME) 
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REFER ALSO TO CITATION(S) 18528 


RESOURCE STATUS AND ASSESSMENT 


17344 Problems of heat and mass transfer in geothermal energe- 
tics. Kutateladze, S.S. (Thermal Inst., Novosibirsk, USSR). pp 399- 
403 of In Future energy production systems. Heat and mass transfer 
processes. Vol. II. Denton, J.C.; Afgan, N.H. (eds.). Washington, 
DC; Hemisphere Publishing Corp. (1976). 

The use of geothermal energy is discussed in general terms 
with reference to experience in Kamchatka. (MHR) 


GEOLOGY, HYDROLOGY, AND GEOTHERMAL 
SYSTEMS 


17345 Heat and mass transfer in the earth: geologic aspects. 
Simmons, G. (Massachusetts Inst. of Tech., Cambridge). pp 381-397 
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of In Future energy production systems. Heat and mass transfer 
processes. Vol. II. Denton, J.C.; Afgan, N.H. (eds.). Washington, 
DC; Hemisphere Publishing Corp. (1976). 

Heat and mass transfer is discussed from the viewpoint of 
geology. The following are explored: what the geologic record is, 
what the energy requirements of the earth are, what energy sources 
are present in the earth, and how to read the geologic record. 
(MHR) 


17346 Heat transport in geothermal systems. Keller, G.V. (Colo- 
rado School of Mines, Golden). pp 405-416 of In Future energy 
production systems. Heat and mass transfer processes. Vol. II. 
Denton, J.C.; Afgan, N.H. (eds.). Washington, DC; Hemisphere 
Publishing Corp. (1976). 

In order to explore for geothermal reservoirs effectively, it is 
necessary to develop realistic models for the mechanisms that result 
in the accumulation of high concentrations of heat energy in limited 
reservoirs. In volcanic terrain, the primary source of energy is 
usually easily identifiable in the form of an igneous intrusion or 
magma chamber. Results obtained from drilling at Kilauea Volcano 
on the Island of Hawaii show that fluid permeability is a critical 
factor in the development of a convection cell that concentrates heat 
in near-surface rocks. In the western United States, in contrast, low 
grade geothermal systems appear to develop without a local heat 
source, such as an intrusive, and without convection playing an 
important role. In western Nevada, for example, it is postulated that 
a geothermal system is present as a consequence of the constriction 
of thermal flux from the mantle as it flows through the thermally- 
conductive granitic rocks towards the earth's surface. The regional 
heat flow is about twice the normal level, and locally, this heat flow 
is increased by a factor of 2 or 3 by the tapering of granite massifs as 
they breach the surface of the earth. 


17347 Free thermal convection in geothermal fields: physical 
understanding and mathematical modeling. Bories, S.A. (Institut de 
Mecanique des Fluides, Toulouse); Combarnous, M.A. pp 417-427 of 
In Future energy production systems. Heat and mass transfer pro- 
cesses. Vol. II. Denton, J.C.; Afgan, N.H. (eds.). Washington, DC; 
Hemisphere Publishing Corp. (1976). 

Two possible ways of description for heat transfer in a porous 
or cracked medium are presented, the usual one and a more sophisti- 
cated model. After a brief look at experimental results on thermal 
convection in a homogeneous and isotropic porous layer, the ability 
of the sophisticated model to give a fairly good description of the 
overall heat transfer when thermal convection occurs is emphasized. 
This model, which has been used for low filtration Rayleigh num- 
bers, explicitly describes the heat transfer between solid and fluid 
phases with a transfer coefficient. 


17348 Numerical solutions for steady free convection in island 
geothermal reservoirs. Cheng, P. (Univ. of Hawaii, Honolulu); 
Yeung, K.C.; Lau, K.H. pp 429-448 of In Future energy production 
systems. Heat and mass transfer processes. Vol. II. Denton, J.C.; 
Afgan, N.H. (eds.). Washington, DC; Hemisphere Publishing Corp. 
(1976). 

The problem of steady free convection in an island aquifer, 
confined by caprock at the top and heated by an impermeable 
surface from below is considered. The governing non-linear partial 
differential equations are approximated by a set of finite difference 
equations, which are solved numerically by the iteration method. To 
guarantee convergence of the iteration process, the non-linear con- 
vective terms in the energy equation are approximated by the 
upwind difference scheme. The effects of thermal conditions at the 


caprock, the geometry of the reservoir, the variation of Rayleigh 
number, the length of the heating surface, and the magmatic intru- 
sion, on fluid flow and heat transfer characteristics in island geother- 
mal reservoirs are discussed. 


USA 


17349 (RLO/2229/T008—1) Search for shallow magma accumu- 
lations at Augustine Volcano. Progress report. Kienle, J. (Alaska 
Univ., Fairbanks (USA). Geophysical Inst.). Dec 1975. Contract 
EY-76-S-06-222S-008. 15p. Dep. NTIS, PC A02/MF AOl1. 

A large amount of geological and geophysical data, including 
thermal, geochemical, geodetic, magnetic, and seismic measurements 
and a shallow drill hole, was acquired during the 1975 field season. 
Data reduction and analysis are in progress. 


17350 (VPI-SU—5103-4) Evaluation and targeting of geothermal 
energy resources in the southeastern United States. Progress report, 
April 1, 1977—June 30, 1977. Costain, J.K.; Glover, L. III; Sinha, 
A.K. (Virginia Polytechnic Inst. and State Univ., Blacksburg (USA). 
Dept. of Geological Sciences). Oct 1977. Contract EY-76-S-05-5103. 
95p. Dep. NTIS, PC A05/MF AO1. 

Progress is reported in the detailed study of the Winnsboro 
complex, South Carolina, as part of a broader project to provide 
insight into the behavior of uranium and thorium in syn- and post- 
metamorphic granitic plutons. In the area of the Winnsboro com- 
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plex, a regional medium-pressure metamorphic event which reached 
amphibolite facies was followed by deformation and uplift with 
decrease in regional temperature and pressure. The Winnsboro com- 
plex was intruded with a resultant low-pressure contact metamor- 
phism which reached hornblende hornfels grade in the xenoliths of 
the relatively dry Winnsboro biotite. In a continuing effort to 
develop a correlation between bulk chemistry and U and Th, the 
index CaO/(K2O0 + Na2O) was applied to the core from the Rion 
pluton. A good negative correlation was found between this index 
and the uranium content of the core from the Rion pluton. There is a 
good positive correlation between U and SiO, in the Rion core. An 
excellent correlation between near-surface heat flow, q, and near- 
surface heat generation, A, was found for drill sites in the Winns- 
boro-Rion, Liberty Hill-Kershaw, and Roxboro plutons. These plu- 
tons span a distance of about 450 km and span an age of about 275 
m.y. The equation of the straight-line relationship is q = 0.66 + 7.2 
x 10°A. The existence of the linear relationship in the southeast 
United States is encouraging, since it strengthens the capability for 
prediction of subsurface temperatures based on a radiogenic model. 
Partial confirmation of a radiogenic model was provided by a 
geothermal gradient of 37.4°C/Km (2°K/100 ft) in an existing hole 
in sediments of the Atlantic Coastal Plain at Stumpy Point, North 
Carolina. The bottomhole temperature at a depth of 1.35 km (4430 
ft) is 66°C. The gradient is consistent with theoretical predictions 
using reasonable values of thermal conductivity and heat generation 
in a buried radiogenic source. (JGB) 


NON-USA 


17351 (CONF-770590—4) Change in water level in Izu-Funabara 
and Kakinoki and alteration of hot spring in Atami. Yamaguchi, R.; 
Odaka, S. (Tokyo Univ. (Japan)). 1977. lp. (In Japanese). TIC. 

From Meeting of the Seismological Society; Tokyo, Japan (12 
May 1977). 

As part of a general investigation of the 1974 Izu earthquake, 
observations of crustal uplift and earthquake swarms were made. 
Studies were also performed to determine the effects of the earth- 
quake on the water level in the Funabara and Kakinoki hot spring 
areas. The water level was found to be about 2 m below the surface, 
which is the normal level for these springs. The depth of the spring 
sources is 600 m at Funabara and 250 m at Kakinoki, consequently 
rainfall has little noticeable effect on their levels. As no surface level 
changes were found, the relation between earthquakes and water 
level in the springs remains unsettled. Alterations in the Atami and 
Dohi springs after the earthquake returned to the normal condition 
after a period of about one year. Part of the Atami spring, however, 
rose in temperature and has not as yet returned to equilibrium. 


GEOTHERMAL EXPLORATION AND 
EXPLORATION TECHNOLOGY 


GEOPHYSICAL TECHNIQUES AND SURVEYS 
REFER ALSO TO CITATION(S) 17349, 17350, 17355 


17352 (LBL—7002) Microseisms in geothermal exploration: 
studies in Grass Valley, Nevada. Liaw, A.L.C. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Nov 1977. Contract W- 
7405-ENG-48. 188p. MF AO1. 

Thesis. 

Frequency-wavenumber (f-k) spectra of seismic noise in the 
bands | less than or equal to f less than or equal to 10 Hz in 
frequency and parallel bar k parallel bar less than or equal to 35.7 
cycles/km in wavenumber, measured at several places in Grass 
Valley, Nevada, exhibit numerous features which can be correlated 
with variations in surface geology and sources associated with hot 
spring activity. Exploration techniques for geothermal reservoirs, 
based upon the spatial distribution of the amplitude and frequency 
characteristics of short-period seismic noise, are applied and evaluat- 
ed in a field program at a potential geothermal area in Grass Valley, 
Nevada. A detailed investigation of the spatial and temporal charac- 
teristics of the noise field was made to guide subsequent data 
acquisition and processing. Contour maps of normalized noise-level 
derived from carefully sampled data are dominated by the hot spring 
noise source and the generally high noise levels outlining the regions 
of thick alluvium. Major faults are evident when they produce a 
shallow lateral contrast in rock properties. Conventional seismic 
noise mapping techniques cannot differentiate noise anomalies due to 
buried seismic sources from those due to shallow geological effects. 
The noise radiating from a deep reservoir ought to be evident as 
body waves of high phase velocity with time-invariant source azi- 
muth. A small two-dimensional array was placed at 16 locations in 
the region to map propagation parameters. The f-k spectra reveal 
local shallow sources, but no evidence for a significant body wave 
component in the noise field was found. With proper data sampling, 
array processing provides a powerful method for mapping the 
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horizontal component of the vector phase velocity of the noise field. 
In Grass Valley, and probably in most areas, the 2 to 10 Hz 
microseismic field is predominantly fundamental mode Rayleigh 
waves controlled by the very shallow structure. 


GEOCHEMICAL TECHNIQUES AND SURVEYS 
REFER ALSO TO CITATION(S) 17350 


17353 (NP—22480) Chemical composition of the thermal waters 
from thirty main Japanese geothermal fields. (Report No. 257). Hir- 
ukawa, T.; Ando, N.; Sumi, K. (eds.). (Geological Survey of Japan, 
Kawasaki, Kanagawa). 1977. 934p. (In Japanese). TIC. 

Data on the chemical compositions of 2,325 thermal water 
samples from thirty main geothermal fields in Japan were collected 
and recalculated under the definite program in order to contribute to 
the evaluation of geothermal resources. Thus, water temperature, 31 
chemical components, 6 equivalent ratios and 10 equivalent percent- 
ages were presented. Thirty-one chemical components are total 
amounts of dissolved solid matter, pH values at field and laboratory, 
H*, K*, Nat, NH,*, Ca*, Mg*, Fe + Fe** (as Fe*), Mn” 
Zn*, Cu*, Pb*, Al**, Ci”, Br’, I-, F-, OH", SQ.* + HSO.” + 
H2SO, (as SOx?” ), $2037 + HS203~ (as $2037"), HCO3s~, COs*, 
SiO;* + HSiO3s~ + H2SiOs (as SiOz), BO2- + HBO: (as HBOs), 
PO,* + HPO.* + HePO. + HsPO, (as HsPO,), AsO.” + 
HAsO, + HAsO;* + H2AsOs~ (as HAsOz), CO2, HS~ + HeS (as 
H2S), and Rn. Six equivalent ratios are Na/K, Ca/(HCOs + COs), 
and Cl/F, which are useful, together with SiO2 content, to estimate 
the underground temperature of geothermal reservoir. Ten equiv- 
alent percentages are those for each of four combinations: Cl— 
SO,—(HCOs + COs), (Na + K)—Ca—Mg, (Cl+SO,)— 
(HCO;+COs3) and (Na + K)—(Ca+Mg). Finally, 10 equivalent 
percentages and the content of some components such as Zn, Cu, 
Pb, As and H2S which are related to the ecological environment 
were diagramatically shown on triangle and rhombic diagrams or 
histograms. 


17354 Geochemistry of geopressured geothermal waters from the 
Frio Clay in the Gulf Coast region of Texas. Kharaka, Y.K. (Geologi- 
cal Survey, Menlo Park, CA); Callender, E.; Wallace, R.H. Jr. 
Geology; 5: No. 4, 241-244(Apr 1977). 

Detailed chemical analyses of 54 formation-water samples 
from the Frio Clay from 11 oil and gas fields in the Houston- 
Galveston and Corpus Christi areas, Texas, indicate that the salinity 
of water in the geopressured zone ranges from about 20,000 to 
70,000 mg/1 dissolved solids. Samples from many gas wells yield low 
salinities that are not representative of the true salinity of formation 
water because of dilution by condensed water vapor produced with 
natural gas. Quartz and Na-K-Ca geothermometers are used in 
conjunction with the measured subsurface temperatures to identify 
the diluted samples and to estimate their true salinities. 


EXPLORATORY DRILLING AND WELL LOGGING 


17355 (NP—22107) Canadian geothermal data collection: north- 
ern wells, 1955 to February 1974. Geothermal series No. 1. Taylor, 
A.E.; Judge, A.S. (Geothermal Service of Canada, Ottawa, Ontario). 
1974. 175p. Dep. NTIS (US Sales Only), PC A08/MF AO1. 
Subsurface temperatures are necessary to solve many prob- 
lems which occur in resource development particularly in northern 
regions. This volume collects together all such information available 
within the public domain for holes greater than 125 m in depth. An 
introductory section discusses data acquisition and accuracy, the 
disturbance to thermal equilibrium by drilling and the determination 
of equilibrium permafrost thickness. A table and figure give the 
values of permafrost thickness determined from the presented data. 


17356 Canadian geothermal data collection: northern wells, 1975. 
Taylor, A.E.; Judge, A.S. Ottawa; Minister of Supply and Services 
Canada (1976). 142p. and Publishing Supply and Services Canada, 
Ottawa $4.80. 

This volume supplements two earlier volumes in this series; 
new measurements on subsurface temperatures are reported at 22 of 
the sites listed in the previous volumes and observations from 19 new 
sites. A total of 78 determinations of permafrost thickness have been 
reported in the collection to date. Determined thicknesses in the 
Arctic Islands range from 140 m to 720 m, in the Mackenzie Delta 
from 0 m to 700 m and in the remainder of the Northern Mainland 
from 0 m to in excess of 700 m. 


LEGAL AND INSTITUTIONAL ASPECTS 


17357 Institutional and environmental aspects of geothermal 
energy development. Citron, O.R. (Jet Propulsion Lab., Pasadena, 
CA). Nucl. Technol.; 34: No. 1, 38-42(Jun 1977). 
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The increasing interest in exploiting the variety of geothermal 
resources has prompted an examination of the institutional barriers to 
their introduction for commercial use. A significant effort was 
undertaken by the Jet Propulsion Laboratory as a part of a national 
study to identify existing constraints to geothermal development and 
possible remedial actions. These aspects included legislative and 
legal parameters plus environmental, social, and economic consider- 
ations. 


17358 Water conflicts from the viewpoint of a regulator. Hansen, 
D.C. pp 9p, Paper 7 of In Geothermal Resources Development 
Institute conference. Boulder, CO; Rocky Mountain Mineral Law 
Foundation (1977). 

From Geothermal Resources Development Institute confer- 
ence; Salt Lake City, UT, USA (27 Jan 1977). 

See CONF-770135—. 

Maps are given showing known geothermal resource areas 
and areas that are prospectively valuable in the western states. From 
the viewpoint of a regulator, the biggest hurdle for geothermal 
development to overcome is the large quantity of water that will be 
consumptively evaporated into the atmosphere in the generation of 
electricity. Current estimates for the amount of water consumed is 
48 acre-feet/year/MW. Water rights need to be protected but, on 
the other hand, geothermal development cannot be based on a 
presumption of interference. (MHR) 


ECONOMIC AND FINANCIAL ASPECTS 


17359 (PNL—2307) Capital cost models for geothermal power 
plants and fluid transmission systems. Schulte, S.C. (Battelle Pacific 
Northwest Labs., Richland, Wash. (USA)). Sep 1977. Contract EY- 
76-C-06-1830. 61p. Dep. NTIS, PC A04/MF AO1. 

The GEOCOST computer program is a simulation model for 
evaluating the economics of developing geothermal resources. The 
model was found to be both an accurate predictor of geothermal 
power production facility costs and a valid designer of such facili- 
ties. GEOCOST first designs a facility using thermodynamic opti- 
mization routines and then estimates costs for the selected design 
using cost models. Costs generated in this manner appear to corre- 
spond closely with detailed cost estimates made by industry planning 
groups. Through the use of this model, geothermal power produc- 
tion costs can be rapidly and accurately estimated for many alterna- 
tive sites making the evaluation process much simpler yet more 
meaningful. 


ENVIRONMENTAL ASPECTS AND WASTE 
DISPOSAL 


REFER ALSO TO CITATION(S) 19692, 19732 


17360 (EDP/G—01(77)) Hydrothermal energy systems FY 
1977: Environmental Development Plan (EDP). Loose, R.R.; Wasson, 
H.R. (Energy Research and Development Administration, Washing- 
ton, D.C. (USA)). Jun 1977. 92p. Dep. NTIS, PC AO5/MF AO1. 

This plan identifies the environmental, health, safety, social, 
and economic (EH and S) issues which are associated with the 
development, demonstration, and commercialization of hydrother- 
mal resources and conversion technology, and the ERDA actions 
required to resolve them. These actions may include the initiation of 
R and D activities, operations monitoring, baseline characterization 
studies, or activities leading to the development of EH and S 
standards and criteria in concert with other responsible agencies. 
Discussion is presented under the following section titles: hydrother- 
mal energy developmert program; environmental, health, and safety 
issues; and environmental program. Titles of the four appendixes are: 
forecast guide for active geothermal development areas; discussion 
of environmental issues; environmental research supporting the reso- 
lution of environmental issues; and elements of the hydrothermal 
environmental projects. (JGB) 


GEOTHERMAL POWER PLANTS 


REFER ALSO TO CITATION(S) 17359 


17361 Geysers geothermal development. Biagini, F.V. (Pacific 
Gas and Electric Co., San Francisco). Trans. Am. Nucl. Soc.; 27: 697- 
698(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 
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17362 Water required to develop geothermal energy. Dorfman, 
M.H. (Univ. of Texas, Austin). J. Am. Water Works Assoc.; 68: 370- 
374(Jul 1976). 

Geothermal resources may be found distributed in the earth in 
a variety of modes consisting of various fluid and reservoir charac- 
teristics. It seems likely that these resources will represent a substan- 
tial portion of the world’s total energy supply as the availability of 
petroleum declines. Important environmental considerations, howev- 
er, including the problems of subsidence and ground-water contami- 
nation, must be further researched in order to determine the extent 
of possible problems and methods for mitigating their effects. 


17363 Utilization of heat of geothermal springs and waste hot 
waters in freon-operated power plants. Moskvicheva, V.N. (Inst. of 
Thermophysics, Novosibirsk, USSR). pp 457-464 of In Future 
energy production systems. Heat and mass transfer processes. Vol. 
II. Denton, J.C.; Afgan, N.H. (eds.). Washington, DC; Hemisphere 
Publishing Corp. (1976). 

The problems of effective use of low-potential heat in Freon- 
operated power plants is discussed. Ways of using low-temperature 
heat directly are mentioned. (MHR) 


GEOTHERMAL ENGINEERING 


DRILLING TECHNOLOGY AND WELL HARDWARE 
REFER ALSO TO CITATION(S) 17372 


FLUID TRANSMISSION 
REFER ALSO TO CITATION(S) 17359 


CORROSION, SCALING, AND MATERIALS DEVELOPMENT 


17364 (BNL—50693) Cementing of geothermal wells. progress 
report No. 5, April—June 1977. Steinberg, M.; Kukacka, L.E. 
(Brookhaven National Lab., Upton, N.Y. (USA)). 1977. Contract 
EY-76-C-02-0016. 19p. Dep. NTIS, PC A02/MF AO1. 

Previous tests indicate that at temperatures above 218°C only 
polymer cements (PC) materials containing mixtures of silica sand 
and portland cement are durable to brine and steam. Ir spectroscopic 
studies gave evidence of chemical bonding between the CaO and - 
CHz2 groups in the vinyl monomers. Similar effects were not noted 
when SiO2, FezOs, and AlzOs were used as the aggregate. Work to 
develop high temperature polymer formulations is continuing. (JGB) 


17365 (BNL—S50699) Alternate materials of construction for 
geothermal applications. Progress report No. 13, April—June 1977. 
Steinberg, M.; Kukacka, L.E. (Brookhaven National Lab., Upton, 
N.Y. (USA)). 1977. Contract EY-76-C-02-0016. 26p. Dep. NTIS, PC 
A04/MF AO1. 

A program to determine if non-metallic materials such as 
polymers, concrete polymer composites, and refractory cements can 
be utilized as materials of construction in geothermal processes is in 
progress. To date, several high temperature polymer concrete sys- 
tems have been formulated, laboratory and field tests performed in 
brine, flashing brine, and steam at temperatures up to 260°C, and 
economic studies started. Laboratory data for exposure times greater 
than 2 years are available. Results are also available from field 
exposures of up to 18 months in four geothermal environments. 
Good durability is indicated. Work at two of these sites is continu- 
ing. A test has recently been completed in the Imperial Valley and 
another test is in progress. 


17366 (ORNL/TM—6159) Corrosivity of geothermal brines. 
Progress report for period ending June 1977. Posey, F.A.; Palko, 
A.A.; Bacarella, A.L. (Oak Ridge National Lab., Tenn. (USA)). Nov 
1977. Contract W-7405-ENG-26. 24p. Dep. NTIS, PC A02/MF 
AOl. 

Studies carried out during FY 1977 on the corrosivity of 
ferrous materials in synthetic geothermal brines are described. The 
effect of pH (from pH = 7 to pH = 2) and temperature (from 25 to 

200°C) on the corrosion rate of type A212B carbon steel in deaerat- 

ed 4 M NaCl is described. The data were obtained by use of a 
refreshed, stirred titanium autoclave system for making electro- 
chemical measurements up to at least 200°C. A relatively simple 
numerical correlation describes the data over the entire temperature 
and pH range. The spontaneous corrosion potentials and pitting 
potentials of types 304 and 316 stainless steel were measured in 
deaerated 4 M NaCl at pH = 5 from 25 to 200°C, and the data 
demonstrate the borderline stability of austenitic stainless steel for 
brine service. Plans for conclusion of the research during the remain- 
der of FY 1977 are presented. 


17367 (TREE—1176) Results of short-term corrosion evaluation 
tests at Raft River. Miller, R.L. (EG and G Idaho, Inc., Idaho Falls 
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(USA)). Oct 1977. Contract EY-76-C-07-1570. 95p. Dep. NTIS, PC 
A0S/MF AO1. 

Four categories of short-term materials evaluation tests were 
conducted in geothermal fluid from Raft River Geothermal Experi- 
ment, Well No. 1, to obtain corrosion data relevant to the design of 
the Raft River Thermal Loop Facility. Test programs are described 
and the testing philosophies are discussed. All materials and configu- 
rations which were tested are identified and details of posttest visual 
examinations are presented. The materials are then assigned to 
appropriate performance categories on the basis of test behavior, and 
the possible service limitations are appraised. 


GEOTHERMAL RESERVOIR AND WELL PERFORMANCE 


17368 (RLO/2429—1) Flow measurement and characterization 
in shallow geothermal systems used for downhole heat exchanger 
applications. Churchill, D.; Culver, G.G.; Reistad, G.M. (Oregon 
State Univ., Corvallis (USA). Dept. of Mechanical Engineering; 
Oregon Inst. of Tech., Klamath Falls (USA)). 1977. Contract EY-76- 
S-06-2429. 28p. (CONF-770802—8). Dep. NTIS, PC A03/MF AO1. 

From National heat transfer conference; Atlantic City, NJ, 
USA (15 Aug 1977). 

In the largest non-electrical application of geothermal energy 
presently occurring in the United States, over 400 relatively shallow 
wells are being used for extraction of energy with downhole heat 
exchangers. Despite this large amount of application, the exact 
nature of the flows in the wells has not before been characterized. 
Knowledge to date on the nature of flows in the systems is summa- 
rized, and an ongoing experimental program for making appropriate 
downhole measurements to determine flows is described in detail. 
Flow characterization was a principal object of this study. Horizon- 
tal cross-flows of geothermal fluid may occur at upper and/or lower 
levels in the well where perforations in the well casing are situated. 
In addition, natural convection may induce vertical flows within the 
well casing which would be influenced by the presence or absence of 
a heat exchanger. Three main aspects of the experimental program 
are reported on: (i) a review of potentially applicable methods for 
measuring vertical and horizontal flows in wells, (ii) the limitations 
and preliminary results of using a vane anemometer for measuring 
vertical flows, and (iii) the description of the selected hot-film probe, 
its associated pressurized calibration facility, and means of making 
well measurements. 


17369 (RLO/2429—2) Natural convection heat transfer models 
for downhole heat exchanger applications in shallow geothermal sys- 
tems. Fukuda, M.; Kreitlow, D.B.; Culver, G.G.; Reistad, G.M. 
(Oregon State Univ., Corvallis (USA). Dept. of Mechanical Engi- 
neering; Oregon Inst. of Tech., Klamath Falls (USA)). 1977. Con- 
tract EY-76-S-06-2429. 32p. (CONF-770802—9). Dep. NTIS, PC 
A03/MF AO1. 

From National heat transfer conference; Atlantic City, NJ, 
USA (15 Aug 1977). 

Downhole heat exchangers are widely used at Klamath Falls, 
Oregon, for low temperature heating applications. The design of 
such systems leads to the consideration of several interesting prob- 
lems of buoyancy driven heat transfer in enclosures. Two models are 
considered: (i) free convection in the uncased wellbore and (ii) 
thermosyphoning through and around the wellbore casing which is 
perforated at two or more depths. Preliminary temperature measure- 
ments in the uncased well indicate little bulk vertical flow in the 
upper part of the well and possible circulation in the lower part. An 
analytical model is formulated to investigate this problem, and the 
results are compared with the results of some previous investigations 
of natural convection in similar enclosures. An analytical model is 
developed for the thermosyphoning case to determine the limitations 
of energy extraction for downhole heat exchangers that rely on 
thermosyphoning as the major mechanism of circulation in the well. 
Theoretical results from the model are presented showing that 
observed energy extraction rates are possible as a result of thermosy- 
phoning only. 


17370 Recovery of heat energy from deep or shallow aquifiers. 
Garingarten, A.C.; Sauty, J.P. (Bureau de Recherches Geologiques 
et Mineeres, Orleans, France). pp 449-455 of In Future energy 
production systems. Heat and mass transfer processes. Vol. II. 
Denton, J.C.; Afgan, N.H. (eds.). Washington, DC; Hemisphere 
Publishing Corp. (1976). 

A mathematical model is presented for investigating the un- 
steady state temperature behavior of production wells during rein- 
jection into aquifers with uniform flow of a fluid at a different 
temperature from that of the native water. Results are presented in 
terms of dimensionless parameters and should be helpful for design 
of such systems. A practical example is included. 


17371 Some aspects of heat and mass transfer in geothermal 
wells. Djajic, N. (Faculty of Mines and Geology, Belgrade); Parad- 
janin, L.J.; Malic, D. pp 477-485 of In Future energy production 
systems. Heat and mass transfer processes. Vol. II. Denton, J.C.; 
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Afgan, N.H. (eds.). Washington, DC; Hemisphere Publishing Corp. 
(1976). 

In order to determine parameters required for technical and 
economical calculations of the geothermal energy utilization it is 
necessary to make precise the character of the reservoir system and 
of the flow through the vertical column of the well, because they are 
of essential influence on the heat and mass transfer from the bottom 
of the hole to the well head on the surface. In defining these 
characteristics it is necessary to begin from the basic behavior 
principles of monophase and multiphase flow both in porous media, 
and in vertical column of the geothermal well. Only the functional 
dependence of the temperature at the well head is discussed, with 
pressure and fluid flow from the reservoir to the bottom hole (radial 
flow) and in the well head direction (vertical flow). 


SAFETY AND CONTROL 
REFER ALSO TO CITATION(S) 20053 


RESERVOIR STIMULATION AND EXTRACTION 
TECHNOLOGY 


17372 (LA-UR—77-2744) Hot dry rock energy project. Hen- 
dron, R.H. (Los Alamos Scientific Lab., N.Mex. (USA)). 1977. 
Contract W-7405-ENG-36. 26p. (CONF-771203—5). Dep. NTIS, 
PC A03/MF AOl1. 

From Alternative energy sources symposium; Miami Beach, 
FL, USA (5 Dec 1977). 

A proof-of-concept experimental project by the Los Alamos 
Scientific Laboratory endeavors to establish the feasibility of exploi- 
tation of the thermal energy contained in the earth’s crust where 
such energy and a transporting fluid have not been juxtaposed in 
nature. A region of high heat flow and apparently unfaulted base- 
ment rock formation was selected. Two boreholes, drilled to a total 
depth of about 3 km (10,000 ft) and penetrating about 2.5 km (7500 
ft) into the Precambrian formation, to a rock temperature of 200°C, 
have been connected at depth by a hydraulically fractured zone to 
form the heat extraction surface. Energy was extracted at a rate of 
3.2 MW(t) with water temperature of 132°C during a 96-h prelimi- 
nary circulating test run performed late in September 1977. This 
paper traces the progress of the project, summarizes procedures and 
salient events, and references detailed reports and specialized topics. 


17373 Status of the Los Alamos experiment to extract geothermal 
energy from hot dry rock. Laughlin, A.W.; Pettitt, R.A.; West, F.G.; 
Eddy, A.C.; Balagna, J.P.; Charles, R.W. (Los Alamos Scientific 
Lab., NM). Geology; 5: No. 4, 237-240(Apr 1977). 

For the past four years, the Los Alamos Scientific Laboratory 
(LASL) has been investigating a method for extracting geothermal 
energy from hot, but essentially impermeable, rocks at moderate 
depths. The concept is to drill a hole into the hot, relatively 
impermeable rock and create a large hydraulic fracture that serves as 
a downhole heat exchanger. A second hole is drilled to intersect the 
fracture, creating a circulation loop for the injected water. Two 
deep holes (GT-2 and EE-1) were drilled at the Fenton Hill site in 
northern New Mexico. The first hole, GT-2, has a depth of 2,928 m 
and a bottom-hole temperature of 197°C. The second hole, EE-1, 
was temporarily halted at a depth of 3,062 m, where the temperature 
is 205.5°C. Hydraulic fractures were created in both holes, and fluid 
communication between the holes was established in October 1975. 
Circulation experiments are now being conducted between the two 
holes. 


DIRECT ENERGY UTILIZATION 
REFER ALSO TO CITATION(S) 17368, 17369, 18509 


17374 Possible applications of geothermal energy in France. Aur- 
eille, R.; Lamethe-Parneix, D. (Electricite de France, Chatou). pp 
465-475 of In Future energy production systems. Heat and mass 
transfer processes. Vol. II. Denton, J.C.; Afgan, N.H. (eds.). Wash- 
ington, DC; Hemisphere Publishing Corp. (1976). 

After having studied the possible uses of geothermal energy 
in France, where numerous hot water aquifers are available, the 
main principles and aims of the heat pumps are explained, so as to 
present an advanced project of example of geothermal heating 
system in existing flats. 


GEOTHERMAL DATA AND THEORY 


REFER ALSO TO CITATION(S) 17345, 17349, 17356 


TIDAL POWER 


PROPERTIES OF AQUEOUS SOLUTIONS 
REFER ALSO TO CITATION(S) 19274, 19337 


17375 Pressure corrections for fluid-inclusion homogenization 
temperatures based on the volumetric properties of the system NaCl— 
H2O. Potter, R.W. II. J. Res. U.S. Geol. Surv.; 5: No. 5, 603- 
607(1977). 

A series of pressure correction diagrams for 1-, 5-, 10-, 15-, 
20-, and 25-percent NaCl solutions was generated from the volumet- 
ric data for NaCl by R.W. Potter II and D.L. Brown in 1975. The 
diagrams cover the temperature range from 20° to 400°C at pres- 
sures up to 200 megapascals (2000 bars). These data can be used to 
correct fluid-inclusion homogenization temperatures for pressures 
greater than the liquid-vapor pressure-temperature curve. 


17376 New method for determining the solubility of salts in 
aqueous solutions at elevated temperatures. Potter, R.W. II; Babcock, 
R.S.; Brown, D.L. J. Res. U.S. Geol. Surv.; 5: No. 3, 389-395(1977). 

A new method for measuring the solubility of simple salts in 
water at elevated temperatures involves heating assemblages of salt 
crystals plus solution vapor at a constant rate in a platinum-lined 
bomb. The dissolution of the last salt crystal is evidence by a distinct 
discontinuity in the pressure-temperature curve. Studies of the solu- 
bilities of NaCl and of KCl in water yielded equations expressing the 
solubility as functions of temperature, t in °C, at the vapor pressure 
of the solutions as follows: weight percent NaCl = 26.218 + 0.0072 
t + 0.000106 t? +- 0.05 weight percent NaCl; weight percent KCl 
= 27.839 + 0.0794 t + 0.000027 t? +- 0.10 weight percent KCl. 
The NaCl and KCI data were measured over the temperature range 
148° to 425°C and 148° to 371°C, respectively. However, the equa- 
tion for NaCl appears to be valid over the range 0° to 800°C, and the 
KCl equation appears valid over the range 100° to 450°C. 


PROPERTIES OF MINERALS AND ROCKS 
REFER ALSO TO CITATION(S) 20068 


ROCK-WATER-GAS INTERACTIONS 
REFER ALSO TO CITATION(S) 20069, 20076 


TIDAL POWER 


17377 Tidal power generation in India. Vaidyaraman, P.P.; 
Brahme, S.B. (Central Water and Power Research Station, Pune, 
India). J. Inst. Eng. (India), Electr. Eng. Div.; 57: 200-206(Feb 1977). 

Tidal energy forms one of the important sources of energy. 
The first attempt to utilize tidal power in India was in the form of 
tide mills which made use of the kinetic energy of tides. Extensive 
studies were made to understand the phenomenon of tides and 
harness it for power production. Although the first tidal power plant 
was commissioned in 1967 in France, due to economic factors tidal 
power generation is yet to make sufficient headway. Unpredictabil- 
ity of the output of the conventional hydroelectric plants due to 
vagaries of nature, problems of transportation of coal to thermal 
power projects and economical and pollution problem: connected 
with the nuclear projects have led to a beginning in harnessing of 
tides in India by constructing a pilot plant which, it is hoped, would 
help solve some of the problems connected with such schemes and 
also help develop technical knowhow of the scheme indigenously. 


WAVE ENERGY CONVERTERS 


17378 Ocean wave power. Glendenning, I. (Central Electricity 
Generating Board, Southampton, Eng.). Appl. Energy; 3: No. 3, 197- 
222(Jul 1977). 

The wave energy arriving on the west coast of the United 
Kingdom represents a very substantial energy resource, amounting 
on average to more than twice the present installed capacity of the 
Central Electricity Generating Board. Recent comprehensive studies 
by the CEGB and the National Engineering Laboratory suggest that 
although there is no obvious technical reason for being unable 
ultimately to harness much of this energy, and many methods have 
been proposed, there are still considerable uncertainties over the 
choice of wave power system and its economics. Wave power does 
show sufficient promise however to have been made the subject of 
serious studies supported by the CEGB and the Department of 
Energy. In this paper the potential of wave power and some of the 
more promising methods of harnessing it are discussed, together 
with an appreciation of some of the many technical and engineering 
problems which still need to be examined, and a discussion of the 
impact of wave power on the environment. By considering the 
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results of recent research and their impact on wave power econom- 
ics it is argued that wave power could be exploited to conserve fossil 
fuels, but is unlikely to be competitive with nuclear power. 


WIND ENERGY 


17379 (CONF-750677—P1, pp 577-582) Survey of windpower 
development in the United States and Europe. Johnson, C.; Smith, 
R.T.; Swanson, R.K. (Southwest Research Inst., San Antonio). 1975. 

From 4. inter-American conference on materials technology; 
Caracas, Venezuela (29 Jun 1975). 

In IV inter-American conference on materials weer. 

Windpower use for electrical power generation is reviewed in 
terms of past and current development, both in the USA and 
Europe. Technical data and operating experience are presented for a 
number of important windpower generation systems (WGS) in Den- 
mark, Germany, and particularly, the Putnam 1000KW plant at 
Grandpa’s Knob, Vermont. Recent programs initiated by the Na- 
tional Science Foundation are described, as well as the USA wind- 
power R and D program proposed for the next 5-10 year period. 
Consideration is given to the maximum available power from the 
wind and how much of this power can actually be extracted and 
utilized. A recent study by SwRI of wind prediction for specific 
candidate WGS sites is described. This study was carried out for the 
Texas Panhandle region, which is shown to have outstanding poten- 
tial for windpower development. Various systems for processing the 
variable speed mechanical power of wind turbines are discussed in 
terms of complexity, cost, availability, and specific application. Sys- 
tems evaluated include synchronous, induction, commutator, and 
solid-state power conversion techniques. 


AVAILABILITY (CLIMATOLOGY) 
REFER ALSO TO CITATION(S) 17383 


17380 (BNWL/WIND—10) Annual report of the wind charac- 
terisitics program element, April 1976—June 1977. Ramsdell, J.V. 
(Battelle Pacific Northwest Labs., Richland, Wash. (USA)). Jul 
1977. Contract EY-76-C-06-1830. 138p. Dep. NTIS, PC A07/MF 
AOl. 

Battelle, Pacific Northwest Laboratories (PNL), has been 
a ee and management support for the Wind Charac- 
teristics Program Element (WCPE) of the Wind Energy Conversion 


Program since as 1976. This first annual report to the Wind 


Systems Branch (WSB) of ERDA’s Division of Solar Energy de- 
scribes the technical progress within the Program Element from 
April 1976 through June 1977. Within the Wind Energy Conversion 
Program, the WCPE is a service element to provide information on 
wind characteristics to those involved in energy program planning, 
design and evaluation of performance of wind energy conversion 
systems(WECS), selection of sites for installation of WECS, and 
operation of WECS. To identify pertinent wind characteristics and 
collect and present that information in formats that are usable, the 
WCPE has been divided into four technical areas: Design and 
Performance Evaluation; Site Selection; Presiting Evaluation; and 
Planning and Operation. 


17381 (UUIM—47) Practical method for determining wind fre- 
quency distributions for the lowest 200 meters from routine meteoro- 
logical data. Smedman-Hoegstroem, A.S.; Hoegstroem, U. (Uppsala 
Univ. (Sweden). Meteorologiska Institutionen). 1977. 27p. Dep. 
NTIS (US Sales Only), PC A03/MF AO1. 

A method is described for determining wind speed frequency 
distributions at any height up to ca. 200 m above ground for a 
meteorological station where wind speed and direction are measured 
at a low reference level (usually 10 m) and which reports routine 
meteorological data at least once every 3 d hour. The roughness 
characteristics of the terrain surrounding the station must be known 
in detail, because the model calculates the rate of growth of internal 
boundary layers resulting from discontinuities in roughness as well 
as the shape of the wind profile in the various layers. The rate of 
growth of the internal boundary layers has been determined from a 
work by Pasquill (1972). The shape characteristics of the profile are 
determined as a function of roughness length and of stability by the 
aid of measurements from three Swedish 100 m high masts. The 
method is successfully tested against an independent set of data from 
a 100 m mast. Also given are some results from application of the 
method to Swedish data. The method has been developed for rural 
conditions and is not valid for urban conditions. 


17382 (VES—1975.:28) Preliminary survey of the aerial wind 
energy resources in Sweden. Karlstrom, C.; Krieg, R.; Kvick, T.; 
Olsson, L.E.; Ljungstrom, O. (Styrelsen foer Teknisk Utveckling, 
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Stockholm (Sweden)). Jan 1976. 135p. (In Swedish). Dep. NTIS (US 
Sales Only), PC A07/MF AO1. 

Wind velocity data for different heights are reviewed for 
several meteorological stations in Sweden. Wind energy resources 
are estimated for the different counties. It is shown that it is possible 
to produce wind energy in Sweden. Up to 30 TWh/year could be 
produced. It is desirable to produce this energy in big plants other- 
wise it will not be an economic way of producing energy. 


REGULATIONS 


REFER ALSO TO CITATION(S) 17144 


ECONOMICS 
REFER ALSO TO CITATION(S) 17139 


17383 (SAN/1075—1/3) Wind energy mission analysis. Execu- 
tive summary. (Lockheed-California Co., Burbank (USA)). Oct 1976. 
Contract EY-76-C-03-1075. 32p. Dep. NTIS, PC A03/MF AOl. 

The Wind Energy Conversion Branch of The Energy Re- 
search and Development Administration, undertook the task of 
determining the economic viability of wind energy conversion sys- 
tems (WECS). A contract, AT(04-3)-1075 "Wind Energy Mission 
Analysis,” was awarded to Lockheed early in 1975 and completed 
early in 1976. The results of this study are condensed and summa- 
rized in this executive summary to provide an overview of over 850 
pages of report and appendices and over 1,000 pages of processed 
wind data. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 17147 


WIND ENERGY ENGINEERING 


APPLICATIONS 
REFER ALSO TO CITATION(S) 17227, 18509 


TURBINE DESIGN AND OPERATION 


17384 (ERDA/NASA/1028—77/9) ERDA/NASA 100-kilowatt 
Mod-0 wind turbine operations and performance. Thomas, R.L.; Rich- 
ards, T.R. (National Aeronautics and Space Administration, Cleve- 
land, Ohio (USA). Lewis Research Center). Sep 1977. Contract EX- 
76-A-29-1028. 19p. (NASA-TM—73825; CONF-770921—6). Dep. 
NTIS, PC A02/MF AO1. 

From 3. biennial wind energy conversion systems conference; 
Washington, DC, USA (19 Sep 1977). 

The ERDA/NASA 100 kW Mod-0 wind turbine became 
operational in September 1975 at the NASA Plum Brook Station 
near Sandusky, Ohio. The operation of the wind turbine has been 
fully demonstrated and includes start-up, synchronization to the 
utility network, blade pitch control for control of power and speed, 
and shut-down. Also, fully automatic operation has been demonstrat- 
ed by use of a remote control panel, 50 miles from the site, similar to 
what a utility dispatcher might use. This report briefly describes the 
operation systems and experience with the wind turbine loads, 
electrical power and aerodynamic performance obtained from test- 
ing. 


17385 (ERDA/NASA/9403—76/1) Design study of wind tur- 
bines 50 kW to 3000 kW for electric utility applications. Volume 1. 
Summary report. (General Electric Co., Philadelphia, Pa. (USA)). 
Sep 1976. Contract EX-76-A-29-1010-005. 64p. (NASA-CR— 
134934; GE-SD—76SDS4287). Dep. NTIS, PC A04/MF AO1. 

This study was one of two parallel efforts conducted to define 
the wind turbine configuration that would lead to generation of 
electrical power in a cost effective manner. All possible overall 
system configurations, operating modes, and subsystem concepts 
were evaluated for both technical feasibility and compatibility with 
utility networks, as well as for economic attractiveness. A design 
optimization computer code was developed to determine the cost 
sensitivity of the various design features, and thus establish the 
configuration and design conditions that would minimize the gener- 
ated energy costs. The preliminary designs of both a 500 kW unit 
and a 1600 kW unit operating in a 12 mph and 18 mph median wind 
speed respectively, were developed. This report summarizes both 
the rationale employed in this study and the key findings of this 
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study, but does, not present an in-depth detail discussion of all design 
considerations. 


17386 (RFP—2698) Systems Development and Test Center ac- 
tivities in the Wind Systems Program at Rocky Flats. Moment, R.L. 
(Atomics International Div., Golden, Colo. (USA). Rocky Flats 
Plant). 1976. Contract EY-76-C-04-3533. 5p. Dep. NTIS, PC A02/ 
MF AOl1. 

A test center has been established with 12 machine towers of 
varying descriptions and eight WTGs erected to date. Additionally, 
two large and three small meteorological towers have been installed 
as well as a small irrigation system, typical of the type commonly 
used throughout the country. Experience with these machines has 
revealed a number of operational problems, but has resulted in 
hardware modifications by manufacturers. The other main area of 
effort has been to solicit and evaluate proposals for development of 8 
kW, 40 kW, and High Reliability SWECS. 


POWER CONVERSION SYSTEMS 


17387 Behavior of wind driven synchronous generators under 
wind gusts. Qazi, A.Q.; Ramakumar, R. (Oklahoma State Univ., 
Stillwater). pp 20-25 of In 1977 control of power systems conference 
and exposition. New York; Inst. of Electrical and Electronics Engi- 
neers, Inc. (1977) 

From 2. annual control of power systems conference and 
exposition; College Station, TX, USA (14 Mar 1977). 

See CONF-770384—. 

The results are presented of a computer simulation conducted 
for an aeroturbine-driven synchronous generator operating in paral- 
lel with a large utility grid. Coupled nonlinear differential equations 
describing the dynamic behavior of such a system are solved numeri- 
cally by employing fourth order Runge-Kutta technique. Influence 
of parameters such as system inertia, damping coefficient, external 
reactance, machine reactance and generator excitation is examined 
under conditions of short and long duration wind gusts by simulating 
generator torque angle 6 as a function of time. 


17388 Random synchronization of the ERDA—NASA 100 kw 
wind turbine generator with large utility networks. Hwang, H.H. 
(Univ. of Hawaii, Honolulu); Gilbert, L.J. pp 26-30 of In 1977 
control of power systems conference and exposition. New York; 
Inst. of Electrical and Electronics Engineers, Inc. (1977). 

From 2. annual control of power systems conference and 
exposition; College Station, TX, USA (14 Mar 1977). 

See CONF-770384—. 

The problem of synchronizing a wind turbine generator 
against an infinite bus under random conditions is studied for the first 
time. With a digital computer, complete solutions for rotor speed, 
generator power angle, electromagnetic torque, wind turbine torque, 
wind turbine blade pitch angle, and armature current are obtained 
and presented by graphs. Experiments have been recently performed 
on the ERDA-NASA 100 kW wind turbine. Experimental results 
matched computer study results very closely and confirmed that the 
random synchronization can be accomplished by means of the exist- 
ing speed control system and the automatic synchronizer. 


SITE CHARACTERISTICS 


17389 (RLO/2343—5) Locating areas of high wind-energy poten- 
tial by remote observation of eolian geomorphology and topography. 
Marrs, R.W.; Marwitz, J. (Wyoming Univ., Laramie (USA)). 1977. 
Contract EY-76-S-06-2343. 23p. (CONF-770921—5). Dep. NTIS, 
PC A02/MF AOl. 

From 3. biennial wind energy conversion systems conference; 
Washington, DC, USA (19 Sep 1977). 

The purpose of research under ERDA contract EY-76-S-06- 
2343 is to develop an efficient procedure for inferring wind charac- 
teristics through interpretation of eolian landforms. An area in 
central Wyoming was chosen as the test site. The site contains many 
well-developed eolian landforms and is noted for its high winds. 
While some members of the research team interpreted satellite 
imagery and aerial photos and gathered field data in regions of dunes 
and blowouts, others compiled all available climatic information and 
collected additional data via low-altitude flights with a specially 
instrumented aircraft. Observed characteristics of eolian features 
were then correlated with the wind data. Cause-and-effect interrela- 
tionships were identified and theoretical models were tested as 
possible explanations to the observed relationships. Relationships 
which proved useful in the Wyoming test area were then applied 
over a broader region and in other areas of the country to test for 
regional applicability of each predictor. 


ELECTRIC POWER ENGINEERING 


ELECTRIC POWER ENGINEERING 


REFER ALSO TO CITATION(S) 18281, 18461, 19346 


17390 (NP—22718) Regulatory approaches for handling reliabil- 
ity and reserve margin issues and impacts on reserve margin of 
dispersed storage and generation systems. Peschon, J.; Isaksen, L. 
(Systems Control, Inc., Palo Alto, Calif. (USA)). 28 Jul 1976. 9p. 
Control, Inc., Palo Alto, CA. 

The possibility of supplying a part of the electric demand by 
means of small generating or storage devices located close to the 
load, i.e., dispersed, was studied. These dispersed units offer the 
possibility of reducing the new investments in transmission and 
distribution facilities that would otherwise be required. One KW of 
dispersed generation or storage should have a more beneficial impact 
upon reliability and generation reserve margin than one KW of 
central generation, because these devices protect their associated 
loads against generation, transmission and distribution failures. Sev- 
eral practical dispersed storage and generation devices can be made 
to reach technical maturity in the near future. The precise determi- 
nation of the reliability and economic benefits of dispersed devices 
depends on specific situations. Accurate methods for evaluating 
these benefits are under development. 


17391 Charging equipment for electric road vehicles. Basic re- 
quirements as seen by the utilities with special emphasis on harmonics. 
Hotopp, R. (Rheinisch-Westfaelisches Elektrizitaetswerk, Essen); 
Klein, F. pp 35p, Paper 4.5 of In Fourth international electric 
vehicle symposium. Vol. 2. New York; Electric Vehicle Council 
(1976). (In German and English) 

From 4. international electric vehicle symposium; Dusseldorf, 
F.R. Germany (31 Aug 1976). 

See CONF-760866—P2. 

The charging equipment for electric road vehicles will consti- 
tute a new and not insignifant consumer load on the supply network, 
and utilities will have to pay particular attention to its special 
features. Because of their nonlinear rectifier components, chargers 
generate harmonics in the supply system. The difficulty of drawing 
conclusions as to the presence of a group of different harmonic 
sources is demonstrated. It would seem reasonable for charging 
equipment requiring a separate medium-voltage supply to be permit- 
ted a maximum total harmonic level corresponding to its share of the 
connected load on the system. The basic phenomena involved in 
production of voltage and current harmonics are described, and a list 
of a number of measures for reducing the level of harmonics is given. 
Chargers having system-controlled rectifier circuits should have a 
high pulse number, preferably 12, and good smoothing of the charg- 
ing current. The use of an amplitude-controlled system instead of 
phase control also reduces harmonics. An increase in the commuta- 
tion inductance is an essential factor for reducing voltage harmonics 
caused by commutation cut-off transients. Load ratings of chargers 
should be kept low to give a high load factor; primarily, off-peak 
periods should be used to minimize the growth in peak load. For 
cost and space reasons, acceptor circuits are normally only viable in 
chargers of large load rating. Charger units with self-commutating 
rectifiers are an attractive alternative to the conventional methods 
used for reducing network reactions. Apart from their minor disturb- 
ing effect on the supply system, such units are capable of high 
operating frequencies and are of compact design. 17 figures, 6 tables. 


POWER PLANTS AND POWER GENERATION 
REFER ALSO TO CITATION(S) 17483, 17495, 18460, 18467, 18470 


17392 (ANL-K—76-3588-1) Conceptual design study on incorpo- 
rating a 25-ton/day pyrolysis unit into an operating total energy 
system. Final report. (Midwest Research Inst., Kansas City, Mo. 
(USA)). 13 Dec 1976. Contract W-31-109-ENG-38. 56p. Dep. NTIS, 
PC A04/MF AO1. 
The results of a conceptual design study on incorporating a 
pyrolysis unit into an existing total energy plant are presented. The 
Pt se of this study were to examine the institutional, technical 
and economic factors affecting the incorporation of a 25-ton/day 
pyrolysis unit into the Indian Creek Total Energy Plant. The Indian 
Creek total energy plant is described. Results of the conceptual 
design are presented. A survey of the availability of waste materials 
and a review of health and safety ordinances are included. The 
technical aspects of the pyrolysis system are discussed, including the 
results of the review of facilities requirements for the pyrolysis unit, 
the analysis of necessary system modification, and an estimate of the 
useful energy contribution by the pyrolysis unit. Results of the life- 
cycle cost analysis of the pyrolysis unit are presented. The major 
conclusions are that: there appears to be no institutional or technical 
barriers to constructing a waste pyrolysis unit at the Indian Creek 
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Total Energy Plant; pyrolysis gas can be consumed in the engines 
and the boilers by utilizing venturi mixing devices; the engines can 
consume only 5% of the output of the 25-ton/day pyrolysis unit; 
Therefore, consumption of pyrolysis gas will be controlled by boiler 
energy demand patterns; a waste pyrolysis unit is not cost effective 
at the current natural gas price of $0.90/10° Btu; and pyrolysis is 
economically attractive at natural gas prices above $3.00/10° Btu. 


17393 (FE—2292-13) Development of high-temperature subsys- 
tem technology to a technology readiness state: Phase I. Topical 
Report. Turbine subsystem preliminary design. Carlson, N.G. (United 
Technologies Corp., Farmington, Conn. (USA). Power Systems 
Div.). Nov 1977. Contract EX-76-C-01-2292. 106p. Dep. NTIS, PC 
A06/MF AOl1. 

The preliminary designs of two turbine subsystems, a primary 
and an alternate, were made for incorporation into an advanced, 
industrial gas-turbine engine. The primary design applies advanced, 
water cooling technology to the turbine stationary components, 
while rotating members are air cooled with conventional convection 
and film cooling techniques. The water cooling system is designed in 
a closed loop. A thermal efficiency of 44 percent is calculated for a 
combined-cycle plant operating with the primary turbine design. 
The alternate design offers a moderate improvement in cycle effi- 
ciency to 45.2 percent, but with a compromise of higher develop- 
ment risk. With this design approach, rotating components are 
cooled with supercritical water using a closed loop thermosyphon 
process. Stationary turbine components are cooled in the same 
manner as the primary turbine design. Both designs are suitable for 
continuous operation at an operating temperature of 2600°F with 
growth —— to 3000°F. The turbine cooling scheme for each 
design allows the use of conventional materials as well as provides 
adequate durability in the not yet fully defined corrosive environ- 
ment produced from contaminants in coal-derived fuels. 


17394 (FE—2292-15) Development of high-temperature subsys- 
tem technology to a technology readiness state: Phase I. Topical 
report, baseline combined-cycle system for operation with coal-derived 
gaseous fuel. Carlson, N.G. (United Technologies Corp., Farming- 
ton, Conn. (USA). Power Systems Div.). Mar 1977. Contract EX-76- 
C-01-2292. 75p. Dep. NTIS, PC A05/MF A01. 

A preliminary definition of a baseline combined-cycle system 
for operation with coal-derived gaseous fuel was accomplished 
under Task 2 of the Phase 1 program. The scope of work involved 
defining the thermodynamic cycle of a gas-turbine engine at an 
operating temperature of 2600°F, along with the definition of gasi- 
fier and steam cycles. On the basis of parametric cycle studies and 
optimization analyses, a gas turbine overall pressure ratio of 18:1 was 
selected. Also, a maximum metal temperature of 1600°F was deter- 
mined for the air-cooled blades in the advanced turbine subsystem 
while the metal temperature for the water-cooled vanes was defined 
at 1500°F. The type of steam system selected for this application is a 
single pressure reheat cycle operating at a pressure of 2400 psia and 
reheat and superheat temperatures of 950°F. This system offers the 
best compromise between efficiency and practicality. The coal gasifi- 
cation system, which is integrated with the advanced combined 
cycle, is a molten salt process. With this process, crushed coal is 
reacted with air by catalysis in a sodium carbonate bath to produce 
low-Btu, sulfur-free gas fuel for operating the gas-turbine engine. 
The estimated thermal efficiency of the selected integrated gasifica- 
tion/combined-cycle system is 44 percent. This value represents a 10 
to 12 percent increase over conventional, coal-fired steam plants 
without pollutant control devices. The installation of pollutant con- 
trol devices to the conventional system would make the performance 
difference even larger so that the integrated gasification/combined 
cycle appears to be one of the most attractive approaches for 
generating electric power in an efficient and environmentally accept- 
able manner. 


17395 (FE—2292-16) Development of high-temperature subsys- 
tem technology to a technology readiness state: Phase I. Topical 
report, baseline combined-cycle system for operation with coal-derived 
liquid fuel. Carlson, N.G. (United Technologies Corp., Farmington, 
Conn. (USA). Power Systems Div.). Mar 1977. Contract EX-76-C- 
01-2292. 64p. Dep. NTIS, PC A04/MF AO1. 

A preliminary definition of a baseline combined-cycle system 
for operation with coal-derived liquid fuel was accomplished under 
Task 2 of the Phase 1 program. The scope of work involved defining 
the thermodynamic cycle for a gas-turbine engine at an operating 
temperature of 2600°F, along with definition of a steam cycle. On 
the basis of parametric cycle studies and optimization analyses, a gas 
turbine overall pressure ratio of 18:1 was selected, and a maximum 
metal temperature of 1600°F was determined for the air-cooled 
blades in the advanced turbine subsystem. The metal temperature for 
the water-cooled vanes in the turbine was defined at 1500°F. The 
type of steam system selected for this application is a dual-pressure 
reheat cycle operating at a pressure of 2400 psia and reheat and 
superheat temperature of 950°F. This system offers the best compro- 
mise between efficiency and practicality. The predicted thermal 
efficiency of the selected system is 49.4 percent. This value repre- 
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sents a 20 to 22 percent increase over conventional, distillate-fired 
systems currently used for intermediate-load service. 


17396 (FE—2292-18) Development of high-temperature subsys- 
tem technology to a technology readiness state: Phase I. Topical 
report, overall plant design description for operation on coal-derived 
liquid fuel. Carlson, N.G. (United Technologies Corp., Farmington, 
Conn. (USA). Power Systems Div.). Apr 1977. Contract EX-76-C- 
01-2292. 7ip. Dep. NTIS, PC A04/MF AO1. 

A preliminary definition of an overall plant design description 
for operation on coal-derived liquid fuel was accomplished under 
Task 1 of the Phase 1 program. The system conceptually defined is 
for intermediate-load service, and consists of a thermodynamic cycle 
and selection of components that achieve a predicted thermal effi- 
ciency of 48.8 percent. As envisioned, the plant is self-contained 
with different off-site facilities to provide the complete capability for 
fuel storage cleaning. The power system consists of a combined- 
cycle system comprised of an advanced, open-cycle gas turbine 
engine and a closed-cycle steam system. This arrangement produces 
a net output of 418 megawatts. The conceptual plant design takes 
into consideration the necessary provisions for disposal of unusabie 
byproducts in an environmentally acceptable manner. In addition, 
control requirements for the gas turbine engine were reviewed and a 
methodology for a failure mode/reliability analysis was established. 


17397 (FE—2292-19) Development of high-temperature subsys- 
tem technology to a technology readiness state: Phase 1. Final report, 
June 1976—February 1977. Carlson, N.G. (United Technologies 
Corp., Farmington, Conn. (USA). Power Systems Div.). Mar 1977. 
Contract EX-76-C-01-2292. 366p. Dep. NTIS, PC A16/MF AOl1. 

The United States Energy Research and Development Ad- 
ministration is sponsoring a three phase program to develop and 
demonstrate the technology required for the efficient and environ- 
mentally acceptable use of coal-derived fuels in an industrial gas- 
turbine engine for an electrical power generation application. The 
first phase of this program, Phase 1, consisted of the program and 
subsystem definition. The Phase 1 design definition studies were 
directed primarily at achieving the critical objectives of high perfor- 
mance, durability, low risk, and acceptable emissions for the turbine 
and combustor subsystems. United Technologies selected two tur- 
bine subsystem designs that supplement each other and offer maxi- 
mum performance potential at low risk. The selected low-Btu gas 
combustor design provides durable operation with low exhaust 
emissions and is easily maintained. Combined cycle plant concepts 
were developed to assure the applicability of the subsystem con- 
cepts. Plans for the subsequent phases of the program include the 
elements of proven methods of technology deveiopment and realistic 
technology demonstration employing proven test techniques using 
full-size components. 


17398 Local energy centers. Diesel Eng.; 73: No. 794, 159, 
160(Aut 1977). 

A brief review is given of a conference on combined genera- 
tion of heat and electricity held in cooperation with the public 
supply authorities in July, 1977, at Imperial College, London. 


17399 OASIS: computer program for simulation and optimization 
of central plant performance. Rabl, V.A. (Argonne National Lab., 
IL); Cumali, Z.; Davis, P.K.; Ulkucu, A. pp 147-153 of In Energy 
use management. Vol. II. Fazzolare, R.A. (ed.). Elmsford, NY; 
Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P2. 

A computer program is described which was developed for 
the purpose of simulation and optimization of central plants. Since 
the program was designed to be applicable to a diverse set of system 
configurations and a large number of runs was anticipated, the 
primary emphasis was placed on flexibility, modularity, short run 
times, and ease-of-use. The program simulates the quasi-steady state 
operation of a user-defined component configuration for a chosen 
period of time, generally in hourly increments. Plant operation is 
simulated in accordance with either: user-defined operating rules; 
weighted resource energy minimization; or operating and mainte- 
nance cost minimization. A library of component subroutines is 
provided within the program and contains performance and econom- 
ic data for several major components, e.g., prime movers, gener- 
ators, boilers, chillers, etc. This data can be readily modified by the 
user. The library is being continuously updated and expanded as new 
data and systems emerge. 


COOLING AND HEAT TRANSFER EQUIPMENT AND 
SYSTEMS 


REFER ALSO TO CITATION(S) 17417, 17419, 17420, 17438, 
18635, 19740 
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17400 (CONF-750677—P1, pp 583-589) Electric power genera- 
tion utilizing a heat pipe turbine generator. Haapala, U.S.; Hilding, 
W.E. (Univ. of Connecticut, Storrs). 1975. 

From 4. inter-American conference on materials technology; 
Caracas, Venezuela (29 Jun 1975). 

In IV inter-American conference on materials technology. 

A heat pipe is a self-contained and totally enclosed heat 
transfer device with internal two-phase flow. The phase change 
allows apparent thermal conductivities several thousand times great- 
er than solid metallic conductors of similar cross sectional area. 
Descriptive equations for the liquid and vapor transport and phase 
transformations occurring within the heat pipe have been given 
previously, therefore, only the constitutive equations for power 
availability in the adiabatic section are presented. It is concluded that 
(1) the power generation concept of a turbine-generator within the 
adiabatic section of a heat pipe is viable; (2) in order to provide 
acceptable levels of thermal efficiency, low internal vapor pressures 
must be maintained; such as less than 2° Hg with water as the 
working fluid; (3) the applicability of the concept would appear to 
be more attractive where sources of relatively cheaper thermal 
energy are available, such as solar energy or waste industrial thermal 
energy; (4) the ideal working fluid should possess low values of the 
heat of vaporization, high specific volume of its vapor phase, and 
low specific volume of its liquid phase. 


17401 (EPRI-EA—420) Airborne monitoring of cooling tower 
effluents. Volume 1. Technical summary. Final report. Woffinden, 
G.J.; Harrison, P.R.; Anderson, J.A. (Meteorology Research, Inc., 
Altadena, Calif. (USA)). Jun 1977. 117p. Dep. NTIS, PC A06/MF 
AOl. 
An airborne plume monitoring program was conducted as 
art of the Chalk Point Cooling Tower Project. Plume measurement 
included temperature, dew point, visibility, turbulence, droplet size 
distribution and concentration, liquid water content, sodium chloride 
concentration (NaCl), sulfuric acid concentration (H2SO,), and 
sulfur dioxide concentration (SO2). Vertical cross sections of the 
plume were mnpeed at several downwind distances ranging from 80 
m (264 ft) to 8 km (5 mi). Data were recorded every half second to 
provide the short response times required for accurate plume profile 
measurements. The presence of stable visible plumes was observed 
during cold high humidity conditions. Even under these conditions, 
however, the decrease in visibility is not considered to be a hazard to 
aircraft because of the limited distance over which it extends. 
Concentrations of sodium chloride and sulfuric acid were very low. 
Occasionally sulfuric acid was detected in the boiler plume, but it 
was generally below the measurable threshold sensitivity (4 ug/m* 
for droplets larger than 30 ym and 150 yg/m* for smaller droplets). 
Droplets containing sodium chloride reached concentrations up to 
1000 droplets/m*. The largest droplets were approximately 400 um 
diameter. Typical mass median diameters were approximately 200 
pm. Assuming a sodium chloride concentration of 5 percent (5 to 10 
times the concentration in the tower circulating water), the highest 
sodium chloride concentrations measured in the plume were on the 
order of 65 pg/m*. 


17402 (FE—2556-03) Development of a ceramic tube heat ex- 
changer with relaxing joint. Quarterly technical progress report, Janu- 
ary—April 1, 1977. Ward, M.E.; Napier, J.C. (Solar, San Diego, 
Calif. (USA)). 15 Apr 1977. Contract EF-77-C-01-2556. 23p. Dep. 
NTIS, PC A02/MF AO1. 

Material Studies, Phase I, are continuing on ERDA contract 
EF-77-C-01-2556, entitled ‘Development of a Ceramic Tube Heat 
Exchanger with Relaxing Joint’. Materials selection Task I is ap- 
proximately 90% complete. The following properties were consid- 
ered primary in the selection of tube materials: material strength as a 
function of temperature; Weibull Modulus; material thermal shock 
resistance as a function of temperature; material thermal conductiv- 
ity as a function of temperature; and amount of free silicon in the 
material. Three tube materials were selected as primary candidates: 
a-sintered SiC (Carborundum); reaction sintered SiC (NC-430 
Norton); and super KT SiC (Carborundum). Material Evaluation 
and Environmental studies test program have been outlined and test 
fixtures have been ordered; however, tube material delivery for both 
of these tasks will delay these tests 3 months. 


17403 (PNL—2392) Aluminum alloy performance under dry 
cooling tower conditions. Johnson, A.B. Jr.; Begej, S.; Martini, M.W.; 
May, R.P. (Battelle Pacific Northwest Labs., Richland, Wash. 
(USA)). Dec 1977. Contract EY-76-C-06-1830. 82p. Dep. NTIS, PC 
A05/MF AO1. 

The performance of aluminum alloys as fin material in dry 
cooling towers is evaluated from data on dry-cooled equipment in 
Europe and the US and laboratory tests which simulated dry cooling 
tower conditions. This study concluded that: aluminum alloys can be 
expected to have lifetimes of 30 years or more at dry cooling tower 
temperatures in clean” environments; chloride is clearly an aggres- 
sive agent on aluminum components; corrosion is most severe at 
temperatures below the dew point, where moisture can participate in 
the attack; severe corrosion seldom occurs at dry cooling tower 
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temperatures, unless the plant is subject to considerable downtime; 
caked coal dust promotes aluminum corrosion, and therefore, the 
relative siting of the cooling tower and the coal pile is an important 
consideration; and laboratory studies at dry cooling tower and 
ambient temperatures caused corrosion similar to corrosion on some 
plant specimens. (LCL) 


17404 Nocturnal heat rejection by skyward radiation. Rambach, 
C.; Bar-Cohen, A. (Ben Gurion Univ., Negev, Israel). pp 713-726 of 
In Future energy production systems. Heat and mass transfer pro- 
cesses. Vol. II. Denton, J.C.; Afgan, N.H. (eds.). Washington, DC; 
Hemisphere Publishing Corp. (1976). 

An analytical and experimental effort aimed at defining the 
thermal characteristics and limits of a closed-cycle nocturnal radia- 
tor is described. The discussion focuses on the derivation of simpli- 
fied analytical solutions and the presentation of experimental data 
obtained over a limited parametric range in a test series at Beer 
Sheva, Israel in 1974. The general agreement found between the 
analytical and experimental results validates the theoretical model 
and facilitates extrapolation to most envisioned skyward radiator 
application. The significant parametric trends manifested in the 
experimental results and analytic formulation, and especially the 
influence of the initial radiator surface temperature and the thermal 
storage mass, are discussed and illustrated. Finally, the significance 
of this heat rejection technique is explored by application to thermal 
conditioning of both structures and algae ponds and power plant 
condenser cooling. 


17405 (ORNL-tr—4480) Operation, full-scale survey, overhaul, 
and reconstruction of natural convection cooling towers. Kikish, O.V.; 
Gorbenko, V.1L.; Sayapin, P.G.; Wasserman, A.Sh. 1972. Translation 
of Russian report by S.D. Blalock, Jr. 12p. Dep. NTIS, PC A02/MF 
AOl. 


Until 1950, cooling towers of the drip type with a unit 
capacity of up to 8000 m*/hr were chiefly in operation in circulating 
water supply systems of thermal power plants in the USSR. From 
1953 through 1963, cooling towers with the film and drop-film 
irrigators became predominant. These had a capacity of up to 15,000 
m*/hr. All of these cooling towers had a wooden irrigator (sprin- 
kler) and tray water distribution. In succeeding years and today, 
cooling towers with counterflow unit wooden or asbestos cement 
sprinklers and pressurized water distribution pipes on a frame made 
of sectional reinforced concrete are used. The unit capacity of these 
cooling towers has been increased to 100,000 m*/hr. Cooling towers 
with tray water distribution are converted to pressurized water 
distribution during major overhaul with the use of unit sprinklers 
made of wood or asbestos cement plates. A perimeter vestibule with 
removable swivel shields is used as an anti-icer in cooling towers. 
The swivel shields periodically regulate the influx of cooling air to 
the cooling tower. The use of pressurized pipe water distribution and 
unit sprinklers mounted on a framework made of sectional rein- 
forced concrete in cooling towers ensure the reliability of their 
operation. Economical operation of cooling towers is achieved by 
means of compiling schedules of maintaining the regime of an 
economical vacuum taking into account the installed equipment and 
the actual cooling effectiveness of the cooling towers. 


POWER CYCLES 
REFER ALSO TO CITATION(S) 17422 


17406 (APAE—2483-2) Venture analysis case study of combined 
gas and steam power systems for the generation of utility electric 
power. Second technical progress report, July 16, 1977—August 15, 
1977. Davison, W.R. (Texas Univ., Austin (USA). Bureau of Eco- 
nomic Geology). 31 Aug 1977. Contract EX-77-C-01-2483. 24p. 
Dep. NTIS, PC A02/MF AOI. 

The objectives of this study program are to define a logical 
and consistent framework of venture analysis which could be used 
by Government personnel to analyze a wide variety of business- 
related programs and then to demonstrate the use of this methodolo- 
gy in analyzing the potential commercializations of the gas turbine as 
part of combined gas and steam (COGAS) systems for the genera- 
tion of utility electric power in the period through 2000. The study is 
being conducted in three phases: simulating the venture from the 
specific standpoint of the private-sector gas turbine manufacturers; 
identifying and quantifying the social benefits which would accom- 
pany the commercialization of COGAS systems; and determining 
the extent of Government assistance in the form of incentives 
required to assure the commercial development of the system. One 
set of market projections by National Electric Reliability Council 
(NERC) region and diffusion estimates of coefficients applicable to 
technical innovations in the electric utility industry have been devel- 
oped. Research and development program definitions and associated 
costs for the baseline set of engine models have been estimated, and a 
first-level approach to the applicable management investment crite- 
ria have been outlined. Estimates of cost of electricity produced by 
NERC region and system type have been made and sample results 
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are illustrated. A serious lapse in program performance has been 
encountered because of siowdowns in subcontractor efforts resulting 
from a delay in obtaining Government approval of the contract team 
list of subcontractors. 


17407 (APAE—2483-3) Venture analysis case study of combined 
gas and steam power systems for the generation of utility electric 
power. Third technical progress report, August 16, 1977—September 
15, 1977. Davison, W.R. (Texas Univ., Austin (USA). Bureau of 
Economic Geology). 1 Oct 1977. Contract EX-77-C-01-2483. 9p. 
Dep. NTIS, PC A02/MF A011. 

The objectives of this study program are to define a logical 
and consistent framework of venture analysis which could be used 
by Government personnel to analyze a wide variety of business- 
related programs and then to demonstrate the use of this methodolo- 
gy in analyzing the potential commercialization of the gas turbine as 
part of combined gas and steam (COGAS) systems for the genera- 
tion of utility electric power in the period ae 2000. The study is 
being conducted in three phases: simulating the venture from the 
specific standpoint of the private-sector gas turbine manufactures; 
identifying and quantifying the social benefits which would accom- 
pany the commercialization of COGAS systems; and determining 
the extent of Government assistance in the form of incentives 
required to assure the commercial development of the system. An 
advanced approach is under development to handle uncertainties in 
the overall market estimate stemming from the diffusion analysis. In 
addition, an in-depth study is pe | made of the capital equipment 
requirements for production of the gas turbines, and a precise 
definition of pollution emission characteristics of the candidate 
COGAS systems has been made. A delay in the overall program 
performance has been encountered due to the incomplete develop- 
ment of the computerized diffusion analysis model. 


17408 (APAE—2483-4) Venture analysis case study of combined 
gas and steam power systems for the generation of utility electric 
power. Fourth technical progress report, September 16, 1977—October 
15, 1977. Davison, W.R. (Texas Univ., Austin (USA). Bureau of 
Economic Geology). 1 Nov 1977. Contract EX-77-C-01-2483. 12p. 
Dep. NTIS, PC A02/MF AO1. 

The objectives of this study program are to define a logical 
and consistent framework of venture analysis which could be used 
by Government personnel to analyze a wide variety of business- 
related programs and then to demonstrate the use of this methodolo- 
gy in analyzing the potential commercialization of the gas turbine as 
part of combined gas and steam (COGAS) systems for the genera- 


tion of utility electric power in the period nap 2000. The study is 


being conducted in three phases: simulating the venture from the 
specific standpoint of the private-sector gas turbine manufacturers; 
identifying and quantifying the social benefits which would accom- 
pany the commercialization of COGAS systems; and determining 
the extent of Government assistance in the form of incentives 
required to assure the commercial development of the system. An 
advanced market diffusion analysis model has been developed to 
estimate the rate of acceptance of a new technology in an existing 
market area and to provide estimates of uncertainty limits around the 
mean target COGAS market. The technology scenarios and accom- 
panying economic characteristics have been established for both the 
COGAS systems and the systems expected to be competing for sales 
in the same utility market. Finally, the fossil-fueled, base-load market 
has been estimated with its accompanying uncertainty limits using 
published Nationa! Electric Reliability Council and DOE (Market- 
Oriented Program Planning Study) data. 


17409 (FE—2291-9) High Temperature Turbine Technology Pro- 
gram: Phase I. Topical report: Overall Plant Design Description 
combined cycle electric power plant with integrated low Btu fuel gas 
plant. (Curtiss-Wright Corp., Wood-Ridge, N.J. (USA). Power Sys- 
tems Div.). Jan 1977. Contract EX-76-C-01-2291. 108p. Dep. NTIS, 
PC A06/MF AO1. 

An overview is provided of the design, operation, perfor- 
mance, and maintenance of a 750 MW (net) combined cycle plant 
with integrated coal gasification producing low Btu gas consisting of 
520 MW generated by two double-ended generators each driven by 
two gas turbines, and 230 MW generated by a condensing steam 
turbine generator. Overall plant efficiency with the gas turbines 
operating at 3000°F, allowing for all auxiliary loads and losses, is 
ww. (HHV) representing a heat rate of 7160 Btu/Kw-Hr. 


17410 (FE—2291-10) High Temperature Turbine Technology 
Program: Phase I. Topical Report: overall plant design description, 
combined cycle electric power plant with coalliquid supply. (Curtiss- 
Wright Corp., Wood-Ridge, N.J. (USA). Power Systems Div.). Jan 
oy Contract EX-76-C-01-2291. 64p. Dep. NTIS, PC A04/MF 
AOl. 
An overview is provided of the design, operation, economic 
factors, environmental effects, and performance of a 665 MW (net) 
| coal-liquid combined cycle plant consisting of 435 MW generated by 
two double-ended gas turbine generators each driven by two gas 
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turbines and 230 MW generated by a condensing steam turbine 
generator. Overall plant efficiency, with the gas turbines operating at 
3000°F and allowing for all losses and auxiliary loads, is 50.1 percent 
and the plant heat rate is 6810 Btu/Kw hr based on HHV of the 
coal-liquid fuel. (LCL) 


17411 (FE—2291-18(Bk.1)) High Temperature Turbine Technol- 
ogy Program: Phase I. Final report, combined cycle electric power 
plant with coal derived low Btu gas or coal-liquid fuel. Book 1. 
(Curtiss-Wright Corp., Wood-Ridge, N.J. (USA). Power Systems 
Div.). May 1977. Contract EX-76-C-01-2291. 288p. (CW-WR—76- 
020F). Dep. NTIS, PC A13/MF AO1. 

The overall objective of the ERDA High Temperature Tur- 
bine Technology program is to develop, in a six-year period, a high 
temperature turbine sub-system capable of operating in an environ- 
mentally acceptable manner on a coal-derived low BTU gas or on a 
coal-derived liquid fuel at gas turbine inlet temperatures of from 
2600° to 3000°F. The Phase I objective was to define the systems 
and the development efforts required during the Phase II '’Technol- 
ogy Testing and Support Studies” and the Phase III ‘Verification 
Test Program” to bring these systems to technology readiness. 
Conceptual designs of commercial combined/cycle plants utilizing 
the coal-fueled high temperature turbine system were part of the 
Phase I effort. Selection of the turbine cooling concept and design 
definition of the high temperature turbine sub-system were also 
established. This volume summarizing Phase I contains information 
on the design guidelines, design and operating parameters, operation, 
and components of a low BTU gas-fired combined-cycle power 
plant and a coal liquid-fired combined-cycle power plant and on the 
design of the turbines and turbine subsystems for these power plants. 
(LCL) 


17412 (FE—2291-18(Bk.2)) High Temperature Turbine Technol- 
ogy Program: Phase I. Final report, combined cycle electric power 
plant with coal derived low Btu gas or coal-liquid fuel. Book 2. 
(Curtiss-Wright Corp., Wood-Ridge, N.J. (USA). Power Systems 
Div.). May 1977. Contract EX-76-C-01-2291. 155p. Dep. NTIS, PC 
A08/MF AO1. 

The overall objective of the ERDA High Temperature Tur- 
bine Technology program is to develop, in a six year period, a high 
temperature turbine sub-system capable of operating in an environ- 
mentally acceptable manner on a coal-derived low BTU gas or on a 
coal-derived liquid fuel at gas turbine inlet temperatures of from 
2600 to 3000°F. The Phase I objective was to define the systems and 
the development efforts required during the Phase II ‘Technology 
Testing and Support Studies” and the Phase III "Verification Test 
Program” to bring these systems to technology readiness. Conceptu- 
al designs of commercial combined/cycle plants utilizing the coal- 
fueled high temperature turbine system were part of the Phase I 
effort. Selection of the turbine cooling concept and design definition 
of the high temperature turbine sub-system were also established. 
This volume contains information on the preliminary design of three 
low-BTU gas combustors; low BTU combustor technology develop- 
ment plan; program plans for Phase II and Phase III; research and 
technology requirements; and reliability including failure mode anal- 
ysis. (LCL) 


17413 (FE—2292-17) Development of high-temperature subsys- 
tem technology to a technology readiness state: Phase I. Topical 
report, overall plant design description for operation with coal-derived 
gaseous fuel. Carlson, N.G. (United Technologies Corp., Farming- 
ton, Conn. (USA). Power Systems Div.). Nov 1977. Contract EX- 
76-C-01-2292. 198p. Dep. NTIS, PC A09/MF AO1. 

Under Task 1 of Phase 1 of the High-Temperature Turbine 
Technology Program a conceptual definition was made of an ad- 
vanced plant design for operation of coal-derived gaseous fuel. This 
conceptual design takes into full consideration both mechanical and 
functional operational aspects of the different plant systems, in 
addition to the method of process control and maintenance. In 
establishing the plant design description, criteria were developed to 
ensure that the design reflects the needs and desires of the utility 
industry. The type of system considered for operation on gaseous 
fuel is for base-load service. This system has the capability of 
producing a net output of 954 MW at a thermal efficiency of 44%, 
and would operate in excess of 8100 h annually with an assumed life 
of thirty years. As envisioned, the plant is a self-contained facility 
with complete capability to process coal for producing the gaseous 
fuel. Including coal pile, ash storage, water treatment ponds and the 
power generating building, the plant is contained in an area encom- 
passing 150 acres. The plant arrangement consists of an advanced 
combined cycle as the basic power system, operating in conjunction 
with the coal processing and gasification system. A molten salt 
gasification process is employed for the production of a low-Btu, 
sulfur free fuel gas. The combined cycle consists of an advanced 
high-temperature gas-turbine engine and a steam bottoming cycle. 
Along with the fuel process system and combined cycle, the plant 
design includes various off-site facilities such as a Claus plant and 
salt recovery unit to support plant operation. In addition, the con- 
ceptual design takes into consideration the necessary provisions for 
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disposal of all unuseable by-products in an environmentally accept- 
able manner. 


17414 (FE—2357-18) CFCC development program. Monthly 
report, October 1977. (General Electric Co., Schenectady, N.Y. 
(USA). Energy Systems Programs Dept.). Nov 1977. Contract EX- 
76-C-01-2357. 27p. Dep. NTIS, PC A03/MF AOl1. 

Progress in developing and evaluating a coal-fired combined 
cycle power plant is reported. Information is included on commer- 
cial plant evaluation, combustor/steam generator development, gas 
turbine technology, hot-gas cleanup, and granular bed filter testing. 


(LCL) 


17415 (ORNL/TM—6042) Potassium vapor topping cycle. Tech- 
nical progress report, January 1—March 31, 1977. Holcomb, R.S. 
(Oak Ridge National Lab., Tenn. (USA)). Dec 1977. Contract W- 
7405-ENG-26. 48p. Dep. NTIS, PC A04/MF AO1. 

The potassium vapor topping cycle is a concept for increasing 
the efficiency of the Rankine vapor cycle by raising the peak 
temperature by employing a potassium vapor cycle with a turbine 
inlet temperature of 1500 to 1600°F (815 to 870°C) in which the 
waste heat rejected from the condensing potassium vapor is trans- 
ferred to boiling water and steam in a conventional steam cycle. An 
efficiency of about 50% is calculated for this cycle with a natural 
circulation potassium boiler fired by gas or oil. An ERDA program 
is under way at ORNL to build a full-scale potassium boiler tube 
bundle and burner module and test it with water and then potassium. 
Progress in this program is reported. The water test program was 
completed during the quarter. The vapor separator performance was 
measured over a range of burner power output from 1.7 to 3 x 10 
Btu/hr and the exit steam quality was found to be greater than 
99.9%. The mechanical design work for the potassium system has 
been completed. The electrical and instrument and controls design 
has progressed well. Fabrication of the condenser and its enclosure 
and the drain tank was completed. The condenser and its enclosure 
have been installed. A 3000-gal propane system has been installed to 
serve as an alternate fuel supply. 


17416 (ORNL/TM—6043) Potassium vapor topping cycle. Tech- 
nical progress report, April 1—June 30, 1977. Holcomb, R.S. (Oak 
Ridge National Lab., Tenn. (USA)). 4 Oct 1977. Contract W-7405- 
ENG-26. 30p. Dep. NTIS, PC A03/MF AO1. 

The potassium vapor topping cycle is a concept for increasing 
the efficiency of the Rankine vapor cycle by raising the peak 
temperature by employing a potassium vapor cycle with a turbine 
inlet temperature of 1500 to 1600°F (815 to 870°C) in which the 
waste heat rejected from the condensing potassium vapor is trans- 
ferred to boiling water and steam in a conventional steam cycle. An 
efficiency of about 50% is calculated for this cycle with a natural 
circulation potassium boiler fired by gas or oil. An Energy Research 
and Development Administration (ERDA) program is under way at 
Oak Ridge National Laboratory (ORNL) to build a full-scale potas- 
sium boiler tube bundle and burner module and test it with water 
and then potassium. Progress in this program is reported. The design 
work necessary for the installation of the potassium system was 
completed during the quarter. Fabrication of the potassium system 
components was finished. Installation of the condenser enclosure 
was completed and the drain tank was installed. Construction work 
on the equipment tower was completed. 


17417 Utilization of a water—ammonia binary cycle in a central- 
station power plant (including an ammonia bottoming cycle). Fleury, J. 
(Electricite de France, Paris). pp 99-106 of In Energy use manage- 
ment. Vol. II. Fazzolare, R.A. (ed.). Elmsford, NY; Pergamon Press 
Inc. (1977). (In French) 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P2. 

The use of the ammonia bottoming cycle as foreseen at 
"Electricite de France” is discussed and the advantages that use of 
the ammonia bottoming cycle will bring to the air cooling systems 
associated with classical steam cycle power plants are demonstrated. 


COMPONENTS 


REFER ALSO TO CITATION(S) 16549, 17216, 17476, 18520, 
18636, 18637 


17418 (AED-Conf—1976-595-001) BBC lifetime counter: a pos- 
sibility for the longtime monitoring of steam turbines. Busse, L. 
(Brown, Boveri und Cie A.G., Mannheim (Germany, F.R.)). 1976. 
13p. (In German). Dep. NTIS (US Sales Only), PC A02/MF AOl1. 

Brown Boveri and Cie has introduced a lifetime counter for 
the long-term monitoring of the high pressure and medium pressure 
shafts of steam turbines. The counter’s operation is based on moni- 
toring the voltage and temperature of the shafts. Factors affecting 
lifetime are tabulated and an equation for material fatigue and time- 
changing stress is derived and correlated with life duration. The 
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mode of operation of the counter is given as well as a simplified 
block diagram. (JSR) 


17419 (FE—2256-5) Fluid dynamics of a fluidize bed packed with 
heat exchangers. Interim report, February—May 1977. Zakkay, V.; 
Panunzio, S.; Brentan, A.; Miller, G. (New York Univ., Westbury, 
N.Y. (USA). Aerospace and Energetics Lab.). May 1977. Contract 
EX-76-C-01-2256. 36p. Dep. NTIS, PC A03/MF AOI. 

The experimental work performed during the period covered 
by the present progress report focused on the three following areas: 
(1) investigation of the effects of the position of the heat exchanger 
and of the relative bed depth on the overall heat transfer coefficient, 
(2) generation of a comprehensive set of experimental data concern- 
ing the effect of the operating pressure on the heat transfer perfor- 
mance of the bed, and (3) the study of the structural behavior of the 
fluidized bed at various operating pressures. 


17420 (FE—2256-6) Fluid dynamics of a fluidized bed packed 
with heat exchangers. Interim report, May—July 1977. Zakkay, V.; 
Miller, G.; Kiviat, G. (New York Univ., Westbury, N.Y. (USA). 
Aerospace and Energetics Lab.). Jul 1977. Contract EX-76-C-01- 
2256. 14p. Dep. NTIS, PC A02/MF AO1. 

During the current period covered, the research program 
concentrated on the following areas: heat transfer measurements 
with various coil configurations in the one foot facility; transient 
heat transfer measurements utilizing fast response probes in the one 
foot facility; and progress toward completion of the 3’ diameter 
facility. 


17421 (FE—2292-14) Development of high-temperature subsys- 
tem technology to a technology readiness state: Phase I. Topical 
report, low-Btu combustor technology development plan. Carlson, 
N.G. (United Technologies Corp., Farmington, Conn. (USA). 
Power Systems Div.). Nov 1977. Contract EX-76-C-01-2292. 29p. 
Dep. NTIS, PC A03/MF AO1. 

Development programs have been defined for acquiring the 
required technology for an advanced, low-Btu gas combustor, which 
will be used in conjunction with the advanced turbine subsystem. 
Two technology development plans have been outlined for the 
combustor subsystem and consist of a dependent program and an 
independent program. Both programs are aimed at providing design 
data in the areas of aerothermodynamics, structure-mechanics, and 
materials for the selected combustor concept. 


17422 (FE/WAPO/0016—1) Operational status and current 
trends in gas turbines for utility applications in Europe. Harmon, R.A. 
(Energy Research and Development Administration, Washington, 
D.C. (USA). Div. of Coal Conversion and Utilization). 16 Aug 1976. 
Contract EX-76-X-01-0016. 135p. Dep. NTIS, PC A0O7/MF AOl1. 

This investigation was conducted to ascertain the operational 
status and current trends in gas turbines for electric utility applica- 
tions in Europe. A number of selected organizations were contacted 
by letter and personal visits and readily available pertinent literature 
was reviewed. The impact of business recovery in 1976 and increases 
in power demand on gas turbine operation and design trends is 
reflected in the following: annual operating hours on simple cycle 
gas turbines is very low in favor of more efficient combined cycle or 
steam plants which comprise part of the present excess reserve 
capacity; economics indicates the need for higher single unit ratings, 
e.g., in the 100 MW power range; inquiries and discussion of new 
plants are predominantly for more efficient systems--combined 
cycles and/or exhaust heat utilization; dual-purpose heat and power 
plants are getting much more attention; re-powering of existing 
steam plants is an attractive approach which has been demonstrated 
and should expand in use; ability to burn (or handle) dirty fuels is 
important; closed cycle gas turbine plants are receiving renewed 
consideration because of their good operational experience with 
dirty fuels including coal, flexibility in supplying varying amounts of 
heat and power with independent control, low pollution characteris- 
tics, ability to use over 80 percent of the heat content in thefuel, and 
potential for advantageous use in direct cycle, gas cooled nuclear 
power stations; the broad use of nuclear energy appears inevitable, 
and the potential advantages of direct cycle gas cooled systems with 
helium turbines offer incentives of increased efficiency, safety, and 
lower cost; and component trends are toward higher turbine inlet 
temperatures (1700 to 2000°F) and toward higher compressor pres- 
sure ratios and variable geometry. Gas turbines are expected to play 
an important and continuing role in the utility industry in accor- 
dance with its changing requirements. 


17423 (TID—27943) Multicell fluidized-bed boiler design, con- 
struction and test program. Monthly progress status report No. 56. 
Mesko, J.E. (Pope, Evans and Robbins, Inc., New York (USA). 
Combustion Systems Div.). May 1977. Contract EX-76-C-01-1237. 
73p. Dep. NTIS, PC A04/MF AO1. 

The design, construction and test program of a 300,000 Ibs/hr 
steam generation capacity multicell fluidized-bed boiler (MFB), as a 
pollution-free method of burning high-sulfur coal, or highly corro- 
sive coals without excessive problems, is being carried out. The 
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concept involves burning fuels, such as coal, in a fluidized-bed of 
limestone particles that react with the sulfur compounds formed 
during combustion, to reduce pollution. Nitrogen oxide emissions are 
also reduced at the lower combustion temperatures. The CaSQ, 
produced in the furnace is discharged with the ash or regenerated to 
CaO for reuse in the fluidized-bed. Information is presented on 
continued coal feeder and alternative lightoff procedure test pro- 
grams at the Alexandria Laboratory; continued MFB plant oper- 
ation; modifications initiated to the MFB unit fuel feed systems to 
eliminate continuing operational problems, and engineering and 
design effort to improve MFB performance, increase reliability and 
assure personnel safety. Subcontract activities are also described. 


17424 (TID—27978) Multicell fluidized-bed boiler: design, con- 
struction, and test program. Monthly progress status report No. 57. 
Mesko, J.E. (Pope, Evans and Robbins, Inc., New York (USA). 
Combustion Systems Div.). Jun 1977. Contract EX-76-C-01-1237. 
45p. Dep. NTIS, PC A03/MF AO1. 

ign, construction and test program of a 300,000 lbs/hr 
steam generation capacity multicell fluidized-bed boiler (MFB), as a 
pollution-free method of burning high-sulfur coal, or highly corro- 
sive coals without excessive problems, is being carried out. The 
concept involves burning fuels, such as coal, in a fluidized-bed of 
limestone particles that react with the sulfur compounds formed 
during combustion, to reduce pollution. Nitrogen oxide emissions are 
also reduced at the lower combustion temperatures. The CaSO, 
produced in the furnace is discharged with the ash or regenerated to 
CaO for reuse in the fluidized-bed. Information is presented on open- 
cycle and closed-cycle fly ash recycle tests at the Alexandria Labo- 
ratory; continued MFB plant operation; correction of equipment and 
instrumentation deficiencies, and engineering and design effort to 
improve MFB performance and increase reliability. Subcontract 
activities are also described. 


17425 Real-time computer control of a model turbo-alternator. 
Harley, R.G.; Nattrass, H.L.; Wimpey, D.G.; Limebeer, D.J.N.; 
Levy, D.C.; Leibbrandt, S.R. (Univ. of Natal, Durban, South 
Africa). pp 5-9 of In 1977 control of power systems conference and 
exposition. New York; Inst. of Electrical and Electronics Engineers, 
Inc. (1977). 

From 2. annual control of power systems conference and 
exposition; College Station, TX, USA (14 Mar 1977). 

See CONF-770384—. 

Experimental results are presented which were obtained from 
tests conducted on a model laboratory turboalternator system con- 
trolled by a mini-computer. The design of the real-time computer 
controller was based on linear regulator theory. The computer is 
used to control both the set point and the feedback signals under 
steady state as well as transient conditions. The transient perfor- 
mance of this computer-based system is compared with that of a 
conventional analogue control scheme. 


17426 Effect of ash deposit on heat transfer performance in 
pulverized lignite fired power station boilers. Savic, D.; Afgan, N.; 
Jovanovic, L.J.; Markovic, S.; Pavlovic, P. (Boris Kidric Inst., 
Belgrade). pp 599-610 of In Future energy production systems. Heat 
and mass transfer processes. Vol. II. Denton, J.C.; Afgan, N.H. 
(eds.). Washington, DC; Hemisphere Publishing Corp. (1976). 

Investigation of ash deposition in boiler furnaces and super- 
heaters is of utmost urgency. The main effect of ash deposit on the 
economy, performance and reliability of power stations is connected 
with the worsening of heat transfer and the corrosion of metallic 
tubes. Ash fouling in two 100 MW pulverized lignite fired power 
stations, which are located in the vicinity of two lignite open cut 
fields, is analyzed. The influence of furnace construction operating 
characteristics of power stations and physico-chemical fixtures on 
lignites on fouling processes are presented. 


17427 Mass transfer protection of high thermal stress elements of 
promising power plants. Motulevich, V.P. (Power Engineering Inst., 
Moscow). pp 665-674 of In Future energy production systems. Heat 
and mass transfer processes. Vol. II. Denton, J.C.; Afgan, N.H. 
(eds.). Washington, DC; Hemisphere Publishing Corp. (1976). 

The demand for increasingly efficient electric power generat- 
ing plants is inevitably associated with an increase in the temperature 
of the working fluid. Typical working fluid temperatures are 800°K 
for steam power plants, 1200°K in gas turbines, up to 3000°K in 
MHD generators, to 3500°K in hydrogen installations, and up to 
20,000°K in thermonuclear plants. The walls of parts of such plants 
require thermal protection and sometimes chemical and radiation 
protection as well. One means of providing this protection is to 
create a substance boundary layer on the surface to be protected 
which insulates it from thermal and chemical interaction with the 


main stream. Both laminar and turbulent boundary layers can be 
formed by injecting a substance through the porous parts of the 
surface to be protected. The protection achieved by injecting a gas 
to form a turbulent boundary layer is analyzed theoretically. Helium, 
carbon dioxide, and Freon injection are considered for their effect 
on heat transfer rate. Preliminary experiments and calculations show 
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that substance injection on the body surface may properly protect it 
from high convective and radiation thermal fluxes and from chemi- 
cal action in the environment typical of modern and promising 
electric power plants. Further research on the turbulent boundary 
layer structure which results from injecting a substance on the 
boundary of a body is recommended. (LCL) 


17428 Two-phase steam flow in turbines and separators: theory, 
instrumentation, engineering. Moore, M.J.; Sieverding, C.H. (eds.). 
Washington, DC; Hemisphere Publishing Corp. (1976). 409p. . 

A collection of the edited lecture notes for a course on two- 
phase flow in turbines presented at the von Darman Institute for 
Fluid Dynamics in May 1974 is presented. The lectures are intended 
mainly for students, scientists, and practicing engineers involved in 
design, development, research, and operation of turbine plants. The 
chapters on condensation processes and gas dynamics of wet steam 
should, however, be useful in a general way for all researchers 
working in the domain of two-phase flows. The term “wet-steam” 
refers to a two-phase mixture in which the liquid phase is dispersed 
in various forms. In a continuous vapor medium the water formed by 
partial condensation of the steam appears in the low-pressure part of 
large turbines and also in the high-pressure part of nuclear turbines 
for water-cooled reactor systems. Its presence is marked by a reduc- 
tion in thermodynamic efficiency and by various problems of erosion 
and corrosion. These and other aspects are described from the basic 
fundamentals of the condensation process to the latest operating 
experience with modern turbines. The sever chapters, include infor- 
mation on basic concepts; gas dynamics of wet steam and energy 
losses in wet-steam turbines; condensation in flowing steam; instru- 
mentation for wet steam; experimental wet steam turbines; operating 
experience with wet steam turbines; and external water separators. 


17429 (DOE-tr—34) Economic design of radiation heat surfaces 
of air heaters for hot air turbines. Bammert, K.; Sunkel, K. Translat- 
ed from Mitt. Ver. Grosskesselbesitzer; No. 97, 266-279(1965). 28p. 
Dep. NTIS, PC A03/MF AO1. 

The design of tube-type radiant heat exchangers for bitumi- 
nous coal-fired air heaters to be used in closed-cycle gas turbine 
power plants is discussed in detail. The design is concerned with 
optimum heat transfer at the lowest heat exchanger cost. A 13.75 
MW power plant is considered. Information is included on combus- 
tion chamber operating conditions, the configuration and size of heat 
exchanger tubes, tube coats, construction, and performance. (LCL) 


WASTE HEAT UTILIZATION 
REFER ALSO TO CITATION(S) 18371, 18372, 18615, 18641 


ECONOMICS 


REFER ALSO TO CITATION(S) 17406, 17407, 17408, 18318, 
18431, 18466, 18468, 18701 


17430 (ORNL/TM—S5926) Desalting sea water and brackish 
waters: a cost update. Reed, S.A.; Wilson, J.V. (Oak Ridge National 
Lab., Tenn. (USA)). 20 Oct 1977. Contract W-7405-ENG-26. 31p. 
Dep. NTIS, PC A03/MF AO1. 

This report, based on first-quarter 1977 dollars, is an update of 
costs presented in ORNL/TM-5070 (Rev.), which gave cost esti- 
mates for desalting seawater and brackish waters based on first- 
quarter 1975 financial parameters. Cost estimates are given for 
desalting seawater by distillation and reverse osmosis and for brack- 
ish waters using reverse osmosis and electrodialysis. Cost data were 
computed as a function of plant size and energy cost. The cost of 
generating steam and electrical energy on-site using coal-fired boilers 
as well as oil-fired boilers and dual-purpose electric/seawater distil- 
lation plants is included. While the costs of energy, equipment and 
labor have continued to rise, they have increased at a relatively 
modest rate compared with the two years prior to 1975. On an 
average, the cost of desalting seawater by distillation has increased 
approximately 15%. Costs for desalting brackish waters by the 
membrance processes have increased about 7%. 


17431 Planning for load-control applications: a Wisconsin per- 
spective. Stern, G.B.; Schoengold, D. pp 163-169 of In Energy use 
management. Vol. I. Fazzolare, R.A. (ed.). Elmsford, NY; Pergamon 
Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

The staff of a state utility regulatory agency responsible for 
planning for meeting future electrical energy requirements has inves- 
tigated the merits of alternative electric load control applications. 
Mitigating the costs of providing adequate and reliable electric 
service is the goal of load control. Decisions concerning load control 
hardware, end use application, and strategies of control require 
analysis of the utility system in question. Requisite study includes 
production cost and system reliability computer simulations on the 
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supply or utility side, and impact and feasibility analysis of end use 
items considered for control on the demand or customer side. 
Wisconsin's research, findings, and proposed practice are discussed. 


17432 Computerized model for minimizing fuel costs. Gonen, T. 
(Black and Veatch Consulting Engineers, Kansas City, MO); Ander- 
son, P.M.; Hilliard, J.P. pp 128-132 of In 1977 control of power 
systems conference and exposition. New York; Inst. of Electrical 
and Electronics Engineers, Inc. (1977). 

From 2. annual control of power systems conference and 
exposition; College Station, TX, USA (14 Mar 1977). 

See CONF-770384—. 

A computerized electrical energy model is presented which 
can be used by electrical utilities to evaluate rapidly and economical- 
ly the consequences of different proposed energy policies on the 
utilities’ long range energy forecasting. This model has been built in 
such a way that it can be used by utilities as a fast and economical 
forecasting tool for calculating optimum fuel costs rather than as an 
operational tool for everyday usage. The following list indicates the 
types of factors that can be considered using this model: new 
technology, environmental restrictions, fuel import quotas, fuel 
availability, energy conservation measures, price increases and de- 
creases. The results show that the computerized model is a promis- 
ing tool for long range power systems planning. 


OFF-PEAK ENERGY STORAGE 
REFER ALSO TO CITATION(S) 18410 


17433 Off-peak energy storage concept for electric utilities. Part 
II. The water battery concept. Clifford, J.E. (Battelle Columbus 
Labs., OH); Brooman, E.W.; Sulzberger, V.T.; El-Badry, Y.Z. Appi. 
Energy; 3: No. 4, 233-255(Oct 1977). 

The water battery (reversible water electrolyzer) as envisaged 
by Battelle Columbus Laboratories (BCL) is a single energy storage 
device for use on an electric utility system at dispersed locations 
such as substations. Available off-peak electric energy can be used to 
electrolyze water, thus producing hydrogen and oxygen, which can 
be stored externally to the device. These gases can be recycled, as 
necessary, through the same device, operating in reverse, to generate 
dc electricity to meet utility system peak-load demands. A conceptu- 
al design for a 10 MW water battery installation compatible with the 
requirements of the PSE and G system is formulated. General design 
approaches and cost estimates are developed for the basic water 
battery module, the energy storage subsystem (which consists of the 
compressors and storage vessels for the hydrogen and oxygen), and 
the power conditioning subsystem (which controls and regulates 
direct current to the water battery and alternating current to the 
grid). The design evaluations address optimum system operating 
efficiency, projected battery life, reliability, maintenance, materials 
availability (the water battery employs substantial, but ultimately 
recoverable, amounts of platinum and palladium in its construction), 
and environmental impact in terms of pollutants and physical size. 


17434 Off-peak energy storage concept for electric utilities. Part. 
I. Electric utility requirements. Sulzberger, V.T. (Public Service 
Electric and Gas Co., Newark, NJ); El-Badry, Y.Z.; Clifford, J.E.; 
Brooman, E.W. Appl. Energy; 3: No. 3, 167-188(Jul 1977). 

The water battery, a reversible water electrolyser device 
being developed in a longterm research effort at Battelle's Columbus 
Laboratories, was evaluated in an analytical and conceptual design 
study as a load-levelling system for an electric utility. During 
periods when off-peak electrical power was available, the water 
battery would produce hydrogen and oxygen by electrolysis of 
water; during peak demand periods the water battery would be 
operated i in the reverse mode, functioning as a fuel cell by producing 
electrical power through the recombination of the oxygen and 
hydrogen held in its storage vessels. The analysis involved charac- 
terisation of the PSE and G system demand requirements now and in 
the future, its current off-peak energy availability, the typical sizing 
and placement of energy storage units and the approximate break 
even economics and potential advantages to the utility of a water 
battery energy storage system. In the economic analysis, the water 
battery was compared with the gas turbine and the fuel cell for cost 
effectiveness in meeting peak and intermediate power demands, 
respectively. Compared with a “reformer-type” fuel cell (costed at 
$300/kW for intermediate duty) the break even capital cost of a 50 
percent efficient water battery would be $100/kW plus about $200/ 
kW for each increase of $1/10° Btu above the reference cost of $1/ 
10® Btu for fossil fuel. The available margin would increase about 
$50/kW for each decrease of 1 mill/kWh in off-peak energy cost 
below the reference cost of 8 mills/kWh. In a similar comparison 
with the gas turbine (costed at $135/kW) for peaking duty, the break 
even cost of a 50 percent efficient water battery would be $100/kW. 
The break even cost could rise about $100/kW for each increase in 
fossil fuel cost of $1/10° Btu and about $20/kW for each decrease in 
off-peak energy cost of 1 mill/kWh. 
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17435 Energy storage on electric utility systems. Birk, J.R.; 
Pepper, J.W. (Electric Power Research Inst., Palo Alto, CA). pp 
265-275 of In Energy use management. Vol. II. Fazzolare, R.A. 
(ed.). Elmsford, NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P2. 

Based on the EPRI R and D planning scenario projection of 
electricity use in the year 2000, a possible mix of energy storage and 
load management (end use technologies and practices) is postulated 
that is consistent with the postulated oil/gas usage, alternative 
sources of intermediate/cycling energy, and availability of off-peak 
energy. While this assumed mix is only one of several plausible 
scenarios, it is felt that any reasonable mix would call for load 
management, peaking storage (daily), and intermediate storage 
(weekly). Such a mix is required to satisfy demand while taking 
maximum advantage of off-peak energy. The prospects for the major 
energy storage technologies from both a technical and an economic 
point of view are reviewed briefly and an estimate of the market 
potential for the advanced energy storage technologies is formulat- 
ed. The net result of deploying energy storage and load management 
to supply about 375 billion kWh in the year 2000 will be a direct 
reduction in oil/gas usage. The electric utility's reliance on petro- 
leum will be decreased by roughly 1-%/, million barrels per day. 22 
references. 


FUELS 
REFER ALSO TO CITATION(S) 16485, 16556, 18485 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 18471, 19781, 19809, 19811, 
19812, 19813, 19814 


17436 Energy requirements for pollution control at stationary 
sources. Serth, R.W.; Hockett, R.S. (Monsanto Research Corp., 
Dayton, OH). pp 449-458 of In Energy use management. Vol. II. 
Fazzolare, R.A. (ed.). Elmsford, NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P2. 

Estimates of energy requirements for pollution control at 
stationary sources in the United States, as compiled from the litera- 
ture, are presented and discussed. The data are analyzed to deter- 
mine the distribution of energy requirements among economic sec- 
tors and among pollutant types. Alternative methods of pollution 
control which are potentially less energy intensive and still capable 
of meeting environmental regulations are also discussed. 


17437 Cooling system for a nuclear reactor. Boehm, B.; Ritz- 
mann, H. (to Siemens A.G., Berlin (Germany, F.R.); Siemens A.G., 
Muenchen (Germany, F.R.)). German(FRG) Patent 2,448,591/A/. 
15 Apr 1976. 7p. (In German). 

The suggestion refers to a supplement to the patent registra- 
tion no. 2207870 comprising a cooling system for nuclear reactors 
which makes use of a pump of the emergency or the RHR system 
for cooling the fuel storage pool under normal operation. In order to 
make the cooling more secure even under accident conditions it is 
proposed to connect a further fuel pit pump side by side to the first 
one, the output of which is only half as large as that of the first 
pump. 


THERMAL EFFLUENTS 


17438 (PNL—2453) Fire analog: a comparison between fire 
plumes and energy center cooling tower plumes. Orgill, M.M. (Battelle 
Pacific Northwest Labs., Richland, Wash. (USA)). Oct 1977. Con- 
tract EY-76-C-06-1830. 75p. Dep. NTIS, PC AO5/MF AOl1. 

Thermal plumes or convection columns associated with large 
fires are compared to thermal plumes from cooling towers and 
proposed energy centers to evaluate the fire analog concept. Energy 
release rates of mass fires are generally larger than for single or small 
groups of cooling towers but are comparable to proposed large 
energy centers. However, significant physical differences exist be- 
tween cooling tower plumes and fire plumes. Cooling tower plumes 
are generally dominated by ambient wind, stability and turbulence 
conditions. Fire plumes, depending on burning rates and other 
factors, can transform into convective columns which may cause the 
fire behavior to become more violent. This transformation can cause 
strong inflow winds and updrafts, turbulence and concentrated vorti- 
ces. Intense convective columns may interact with ambient winds to 
create significant downwind effects such as wakes and Karman 
vortex streets. These characteristics have not been observed with 
cooling tower plumes to date. The differences in physical character- 
istics between cooling tower and fire plumes makes the fire analog 
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concept very questionable even though the approximate energy 
requirements appear to be satisfied in case of large energy centers. 
Additional research is suggested in studying the upper-level plume 
characteristics of small experimental fires so this information can be 
correlated with similar data from cooling towers. Numerical simula- 
tion of fires and proposed multiple cooling tower systems could also 
provide comparative data. 


NOXIOUS GAS AND PARTICULATE ABATEMENT AND 
CONTROL 


REFER ALSO TO CITATION(S) 17401, 18787, 18801, 19559, 
19698, 19705 


17439 (LBL—6396) Fuel nitrogen conversion and catalytic com- 
bustion. Matthews, R.D.; Sawyer, R.F. (California Univ., Berkeley 
(USA). Dept. of Mechanical Engineering). Oct 1977. Contract W- 
7405-ENG-48. 3lp. (CONF-771015—9). Dep. NTIS, PC A03/MF 
AOl. 

From Fall meeting of the Western States Section of the 
Combustion Institute; Palo Alto, CA, USA (17 Oct 1977). 

Catalytic combustion for equivalence ratios between 0.7 and 
1.6 was investigated. The combustor consisted of a 5-cm-diameter 
monolithic Corderite substrate with a y-alumina washcoat and plati- 
num coating. Reactants were propane/oxygen/argon mixtures. 
Trace amounts of either nitric oxide or ammonia were added for the 
fuel—nitrogen portion of the study. Conversion of these two model 
fuel—nitrogen compounds to nitric oxide was measured as a function 
of equivalence ratio, adiabatic flame temperature, and fuel nitrogen 
concentration. The trends were compared to those typical of homo- 
geneous combustion. Use of oxygen/argon mixtures as the oxidizer 
allowed decoupling of the flame temperature and equivalence ratio 
and made possible investigation of catalytic combustion under stoi- 
chiometric conditions which would not be possible with a fuel/air 
mixture because of material limitations. Catalyst temperatures, com- 
bustion efficiency, and emissions of CO, CO2, and UHC’s were 
investigated. 


17440 Arsenic containing fuels. Young, D.A. (to Union Qil Co. 
of California). US Patent 4,040,797. 9 Aug 1977. Filed date 22 Mar 
1976. 8p. 

Arsenic containing fuel compositions are disclosed that will, 


upon combustion, leave an ash that retains substantial proportions of 
the arsenic, thereby reducing its dissemination into the atmosphere. 
This result is obtained by adding to the fuel small amounts of a Mg, 
Ba, Zn, or Ni component. Also disclosed are certain fuel composi- 
tions containing both Mg and Zn additives that produce an ash 
containing arsenic in an essentially insoluble form. 


17441 Apparatus for purification of exhaust gases. Satoh, S. US 
Patent 4,036,593. 19 Jul 1977. Priority date 30 Mar 1973, Japan. 8p. 

An apparatus for the purification of exhaust gases consists of a 
first reaction purifier having one or a plurality of undulating con- 
cuits. First spray nozzles inject an alkaline solution to react with the 
exhaust gases. A second serially disposed reaction purifier has a 
plurality of spaced apart, parallel glass fiber mats with second spray 
nozzles for jetting a liquid chemical therein, thereby further treating 
the gases leaving the first reaction purifier and separate exhaust ports 
for removing liquid from each of the reaction purifiers. 


17442 Process for removing sulfur dioxide from a gas and produc- 
ing sulfur therefrom. Huron, M.J.; Jacquin, Y.; Renault, P. (to 
Institut Francais du Petrole). US Patent 4,036,943. 19 Jul 1977. 
Priority date 15 Sep 1972, France. 8p. 

A SO:-containing gas is contacted with an ammonia solution, 
the resulting ammonium sulfite solution is vaporized to SO2 and 
NHs, SO: is partially reduced to H2S and the resulting gas contain- 
ing both SO2 and H2S is first contacted with a catalyst to produce 
sulfur and then made free of sulfur by solvent washing; recovered 
NHs is used to re-constitute the ammonia solution. 


17443 Reduction of pollutant emission from stationary combus- 
tion sources by burner design. Michelfelder, S.; Heap, M.P.; Lowes, 
T.M.; Smith, R.B. (International Flame Research Foundation, Ijmui- 
den, Netherlands). pp 813-830 of In Future energy production sys- 
tems. Heat and mass transfer processes. Vol. II. Denton, J.C.; Afgan, 
N.H. (eds.). Washington, DC; Hemisphere Publishing Corp. (1976). 

Basic formation mechanisms responsible for the emission of 
nitric oxide, particulates and combustion roar from stationary com- 
bustion sources are presented. With respect to the formation mecha- 
nisms results of a series of furnace trials are discussed which show 
the various effects of a number of burner parameters on the emission 
characteristics of large scale coal, fuel oil and natural gas flames. 
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SITE SELECTION AND LAND USE 


17444 Siting of fossil-fueled electric power generating facilities. 
DiNunno, J. (NUS Corp., Rockville, MD). Trans. Am. Nucl. Soc.; 
27: 694-695(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


POWER TRANSMISSION AND DISTRIBUTION 
REFER ALSO TO CITATION(S) 17432, 18369, 18460, 18473, 18474 


17445 (COO—4206-1) Security assessment of power systems in- 
cluding energy storage. Progress report, January 1, 1977—July 1, 
1977. Carroll, D.P.; Triezenberg, D.M. (Purdue Univ., Lafayette, 
Ind. (USA). School of Electrical Engineering). Sep 1977. Contract 
EC-77-S-02-4206. 32p. Dep. NTIS, PC A03/MF AO1. 

Using reference frame formulations, simplified analytical 
models have been developed for superconducting magnets and stor- 
age batteries interfaced with conventional line commutated power 
converters. The simplified models account for the controllable dy- 
namics of these units, while neglecting the higher frequency harmon- 
ics produced by the converter circuit. For purposes of verification, 
these simplified models were incorporated in a computer simulation 
of a one-machine/infinite-bus power system equivalent. The validity 
of the simplified models for control studies is demonstrated by 
comparison of waveforms taken from another more detailed simula- 
tion of the same power system. The studies performed on the one- 
machine system also provide some preliminary insight into the 
control of energy storage units for improving power system stability. 
Work has also begun in the development of reduced order models of 
induction machines, with primary emphasis on the doubly-fed ma- 
chine. Eigenvalue and computer simulation studies are being con- 
ducted to determine the usefulness of the reduced order models. A 
tentative model for load variations has been established and appears 
to not conflict with available knowledge on such variations. The 
capacity has been developed to determine analytically the spectral 
density function of any signal that can be measured on a power 
system, given this load variation model. 


17446 paptactn EL—566-SR) Exploring applications of parallel 
processing to er system analysis problems. (Electric Power Re- 
search Inst., Palo Alto, Calif. (USA)). 1977. 354p. (CONF-771032— 
). Dep. NTIS, PC A16/MF AOl. 

From EPRI seminar) exploring applications of digital parallel 
processing to power systems analysis problems; Palo Alto, CA, USA 
(4 Oct 1977). 

Twenty-three papers were present2d at the conference. A 
separate abstract was prepared for 21 papers. Two papers have been 
previously abstracted for the data base. For abstracts of these see 
CONF-771032 in the ERA Report Number Index. (RCK) 


17447 (EPRI-EL—566-SR, pp 1-10) Power system computation 
and parallel Tinney, W.F.; Orem, F.M. (Bonneville 
Power Administration, Portland, OR). 1977. 

From EPRI seminar) exploring applications of digital parallel 

processing to power systems analysis problems; Palo Alto, CA, USA 
(4 Oct 1977). 

In Exploring applications of parallel processing to power 
system analysis problems. 

The outlook for parallel processing from the viewpoint of the 
power industry is briefly reviewed. Subjects discussed include trends 
in parallel hardware and software, potential benefits to the power 
industry, impacts on solution methods and suggestions for getting 
started on finding out what parallel processing can do for power 
system problems. It is argued that the power industry should take a 
critical look at what parallel processing has to offer. 


17448 (EPRI-EL—566-SR, pp 12-34) Digital computer applica- 
tions in power system operation. Dy Liacco, T.E. (Cleveland Electric 
Illuminating Co.). 1977. 

From EPRI seminar) exploring applications of digital parallel 
processing to power systems analysis problems; Palo Alto, CA, USA 
(4 Oct 1977). 

In Exploring applications of parallel processing to power 
system analysis problems. 

The state of development of the use of digital computers in 
the operation of power systems is reviewed. The problem of power 
system operation is briefly reviewed in the context of different 
operating states and of system security. The computerized functions 
which are currently in service at power system control centers are 
discussed. Certain problems of analysis and computer implementa- 
tion are pointed out. 
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17449 (EPRI-EL—566-SR, pp 35-38) Challenge of parallel pro- 
cessors. Brown, H.E. (North Carolina State Univ., Raleigh). 1977. 

From EPRI seminar) exploring applications of digital parallel 
rysege F to power systems analysis problems; Palo Alto, CA, USA 
(4 Oct 1977). 

In Exploring applications of parallel processing to power 
system analysis. 

The applicability of parallel process computers, and specifi- 
cally the Illiac IV as an example, in power system control centers for 
obtaining operating data, for analyzing engineering problems to 
permit better decision making, and for the optimization and control 
of power systems is discussed. (LCL) 


17450 (EPRI-EL—566-SR, pp 39-46) Application of the vector- 
izer for effective use of high-speed computers. Levesque, J.M. (R and 
D Associates, Santa Monica, CA). 1977. 

From EPRI seminar) exploring applications of digital parallel 
pcg to power systems analysis problems; Palo Alto, CA, USA 
(4 Oct 1977 

In Exploring applications of parallel processing to power 
system analysis. 

The programming of advanced scientific computers (super- 
computers) is discussed. It is concluded that it is important that 
FORTRAN programs be restructured to facilitate recognition of 
“vector” or “parallel” instructions by the vectorizer. While the 
vectorizer has significant capability for translating FORTRAN DO 
loops, programmers must understand how to assist the vectorizer by 
designing programs which contain "array’’ operations. (LCL) 


17451 (EPRI-EL—566-SR, pp 47-56) Vector applications on the 
control data STAR-100. Swanson, C.D.; Lazanoff, A.S. 1977. 

From EPRI seminar) exploring applications of digital parallel 
processing to power systems analysis problems; Palo Alto, CA, USA 
(4 Oct 1977). 

In Exploring applications of parallel processing to power 
system analysis problems. 

The Control Data Corporation STAR-100 is a large scale 
computing system designed for high speed processing of scientific 
applications. The main features of the STAR-100 are its vector 
processing capability and large memory capacity. Arrays of numbers 
are streamed from memory through two segmented arithmetic units 
(pipelines), while the result array is streamed back to memory. Up to 
100 million floating point results per second can be produced. The 
large real memory (up to one million sixty-four-bit words) is supple- 
mented by a virtual memory operating system making 4 trillion 
words of address space available to each user. The FORTRAN 
compiler has vector extensions allowing for explicit vector notation 
and provides access to all STAR-100 capabilities. The use of a 
vector computer requires different techniques than for traditional 
serial machines. This can mean redesign of numerical algorithms and 
data storage configurations. Application of the STAR-100 to large 
engineering problems is discussed. 


17452 (EPRI-EL—566-SR, pp 59-101) Sparse triangular factor- 
ization on vector computers. Dembart, B.; Neves, K.W. (Boeing 
Computer Services, Inc., Seattle). 1977. 

From EPRI seminar) exploring applications of digital parallel 
processing to power systems analysis problems; Palo Alto, CA, USA 
(4 Oct 1977). 

In Exploring applications of parallel processing to power 
system analysis problems. 

Many power systems problems require the solution of sparse 
systems of linear equations. Two prominent examples are transient 
stability and power flow problems. A common technique associated 
with these problems is sparsity oriented triangular factorization. 
Sparse algorithms are reviewed, and for the problems considered, 
three design criteria are established: minimize storage requirements; 
minimize arithmetic operations; and minimize data access times by 
avoiding excessive searching. If any of these objectives are violated 
in excess, the resulting method will be poor on almost any machine. 
A detailed examination of vector/pipeline computer architecture as 
it relates to sparse algorithms is made. Storage schemes and princi- 
ples behind ‘vector operations” are reviewed. It is established that 
algorithms use vector computers efficiently when the three princi- 
ples are as follows: (1) data (vectors) are contiguously or regularly 
stored; (2) a high percentage of the required arithmetic operations 
are “vector operations; and (3) data handling is minimized. The 
design objectives for sparse algorithms and the vector algorithm 
principles above are not necessarily consistent. For example, it is 
conceivable that an optimal algorithm on a fourth generation com- 
puter could perform a reasonable number of null operations (i.e., 
unnecessary operations) without severe penalty, provided high speed 
vector operations dominated the process. These apparent conflicts in 
design criterion are explored by implementing the inner loop of a 
sparse column ordered elimination algorithm on the STAR-100, 
using seven different methods. It is shown that no method is best 
over all the sparsity ranges and that hybrid algorithms are indicated. 
The effects of machine design and near term hardware changes are 
also discussed. 
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17453 (EPRI-EL—566-SR, pp 113-127) Vectorized solution of 
load flow problems. Calahan, D.A. (Univ. of Michigan, Ann Arbor). 
1977. 

From EPRI seminar) exploring applications of digital parallel 
processing to power systems analysis problems; Palo Alto, CA, USA 
(4 Oct 1977). 

In Exploring applications of parallel processing to power 
system analysis problems. 

The mathematical modeling of vector processors for solution 
of sparse linear equations is discussed. Results of running a 5300- 
equation power system problem on the CRAY-1 are presented. 


17454 (EPRI-EL—566-SR, pp 131-135) CRAY-1 computer. 
Hendrickson, R.A. (Cray Research, Inc., Dh meer tyes 2 1977. 

From EPRI seminar) exploring applications of digital parallel 
ney: | to power systems analysis problems; Palo Alto, CA, USA 
(4 Oct 1977). 

In Exploring applications of parallel processing to power 
system analysis problems. 

The CRAY-1 is a large fast general purpose computer with 
special hardware specifically designed to manipulate vectors and 
arrays. The basic clock period is 12.5 nanoseconds and the CRAY is 
capable of executing 80 million instructions per second, which makes 
it the fastest general purpose computer available. When operating in 
vector mode the CRAY-1 can produce several results per clock 
period. Almost every aspect of the machine exploits parallel oper- 
ations to increase the effective computation rate. The design, con- 
struction, operation, and use of the CRAY-1 computer are discussed. 


17455 (EPRI-EL—566-SR, pp 137-146) Parallel solution of a 
sparse system of linear equations. Wing, O. (Columbia Univ., New 
York). 1977. 

From EPRI seminar) exploring applications of digital parallel 
processing to power systems analysis problems; Palo Alto, CA, USA 
(4 Oct 1977). 

In Exploring applications of parallel processing to power 
system analysis problems. 

The solution of a sparse system of linear equations is viewed 
as the execution of a set of operations (tasks) over which a set of 
precedence relations exists. Each operation is characterized by its 
earliest execution time, latest execution time, and computation time. 
Two minimization problems are discussed. One is to find a pivoting 
order of the triangulation of the sparse matrix of the equations such 
that with unlimited number of parallel processors, the time to 
complete the triangulation is minimized. The second is to determine, 
given a sparse matrix, the minimum number of parallel processors 
required to complete the triangulation in a fixed time. Upper and 
lower bounds on the number of processors are given. 


17456 (EPRI-EL—566-SR, pp 147-156) Parallelism in numeri- 
cal integration and its relation to computer architecture. Rigas, H.B. 
(Washington State Univ., Pullman). 1977. 

From EPRI seminar) exploring applications of digital parallel 
processing to power systems analysis problems; Palo Alto, CA, USA 
(4 Oct 1977). 

In Exploring applications of parallel processing to power 
system analysis problems. 

Many disciplines depend heavily on dynamic simulations 
based on models governed by differential equations. Among these 
are the aerospace and chemical industries. In the past many simula- 
tions were performed on analog/hybrid computers where the paral- 
lelism of the analog computer was exploited to gain speed of 
solution. Gradually the improved sophistication of numerical algo- 
rithms and high-level languages made the digital computer competi- 
tive with analog/hybrid computers for a large class of problems. 
Attempts have been made to develop all-digital replacements for the 
analog computer (Digital Differential analyzers) but they have not 
been competitive with digital computers in either price or perfor- 
mance. In the past few years the growth of dynamic models such as 
those found in power systems has revived the search for increased 
parallelism in computation. Some current approaches to parallelism 
in hardware (mainly parallel integration) designed to meet the need 
of analog/hybrid users are described. Some numerical integration 
algorithms designed to introduce parallelism into the computations 
are described. A computer architecture to exploit this parallelism is 
suggested. 


17457 (EPRI-EL—566-SR, pp 157-170) Stability analysis of 
large power systems using parallel processing. Happ, H.H. (General 
Electric Co., Schenectady, NY). 1977. 

From EPRI seminar) exploring applications of digital parallel 
processing to power systems analysis problems; Palo Alto, CA, USA 
(4 Oct 1977). 

In Exploring applications of parallel processing to power 
system analysis problems. 

A new and unique approach to the problem of conducting 
stability studies associated with system operations of large power 
systems is presented. The approach allows larger systems to be 
studied in detail than was possible, heretofore, and thereby reduces 
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the need for exact dynamic equivalence of neighboring systems. The 
computations in this procedure are performed by the multicomputer 
configuration consisting of dispatch or related computers which are 
utilized in the operations of the individual power systems or similar 
cluster, or a computer comprised of multiprocessors. The solution 
obtained is as exact as when the entire system is solved within a 
single computer. 


17458 (EPRI-EL—566-SR, pp 171-182) Parallel processing and 
optimal network decomposition applied to load flow analyses and 
related problems. Mickel, M.H.; Vogt, W.G.; Colclaser, R.G. (Univ. 
of Pittsburgh). 1977. 

From EPRI seminar) exploring applications of digital parallel 
panes to power systems analysis problems; Palo Alto, CA, USA 
(4 Oct 1977). 

In Exploring applications of parallel processing to power 
system analysis problems. 

The status of research on a new method of decomposing large 
scale networks is discussed. The new method minimizes the number 
of cutnodes subject to the constraint that each subnetwork have no 
more than a specified number of nodes in it. The method is applied 
to the load flow problem and results in substantial savings in CPU 
time as well as core memory requirements—savings in excess of an 
order of magnitude are likely. The load flow problem has been so 
structured in the decom mode that parallel processing is an 
immediate possibility with an additional savings of another order of 
magnitude in CPU time likely. For the first time this will make 
possible the dedication of several microprocessor hardware-software 
packages to the real time solution of load flow problems. Very likely 
such a possibility will lead to applications to reliability and also puts 
large scale stability studies within reach. 


17459 (EPRI-EL—566-SR, pp 185-208) Decomposition and 
sparsity with application to distributed computing. Erisman, A.M. 
(Boeing Computer Services, Inc., Seattle). 1977. 

) nn PRI seminar) exploring applications of digital parallel 
processing to power systems analysis problems; Palo Alto, CA, USA 
(4 Oct 1977). 

In Exploring applications of parallel processing to power 
system analysis problems. 

The problem of solving the linear system of algebraic equa- 
tions Ax = b where A is a large, sparse n x n matrix is discussed. Of 
particular interest is the strategy and efficiency of breaking the 
problem into subproblems, which could then be solved in parallel on 
some number of computers or microprocessors. There are several 
objectives for considering such a strategy: it may be the most 
efficient overall solution to the problem; it may reduce data transmis- 
sion problems by solving subproblems where the data are generated; 
it may be the only way to approach "real time” solutions; and it may 
provide the means of solving “gigantic” problems too large for any 
one computer. To approach such objectives, the methods of solving 
and interconnecting the decomposed problem are examined, this is 
compared with the overall solution methods, and a strategy for 
achieving the decomposition is developed. Since there are a number 
of ways of solving decomposed problems and determining decompo- 
sitions, these are discussed first. Then how well the objectives are 
met with a proposed strategy is evaluated. 


17460 (EPRI-EL—566-SR, pp 209-221) Implementation of par- 
allel computation by network diakoptics. Alvarado, F.L. (Univ. of 
Wisconsin, Madison). 1977. 

From EPRI seminar) exploring applications of digital parallel 
processing to power systems analysis problems; Palo Alto, CA, USA 
(4 Oct 1977). 

In Exploring applications of parallel processing to power 
system analysis problems. 

Algorithms for automatic tearing of networks into a number 
of disjoint subnetworks are discussed. In particular, an algorithm for 
tearing based on efficient banding algorithms is presented. The basic 
formulas of diakoptics are reviewed. It is shown that classical 
diakoptics is equivalent to application of the "matrix inversion 
lemma” (also known as network compensation). Some unique fea- 
tures that often make sparsity-oriented diakoptics desirable are out- 
lined. The possibility that an “optimum” amount of parallelism exists 
for the analysis of any network is discussed and illustrated by means 
of examples. 


17461 (EPRI-EL—566-SR, pp 233-248) Applications of multi- 
processors to power system stability problems. Van Ness, J.E.; 
Brasch, F.M. Jr. (Northwestern Univ., Evanston, IL). 1977. 

From EPRI seminar) exploring applications of digital parallel 
processing to power systems analysis problems; Palo Alto, CA, USA 
(4 Oct 1977). 

In Exploring applications of parallel processing to power 
system analysis problems. 

A continuing effort to effectively utilize a multiprocessor 
structure in the power system stability problem is reported. The 
stability problem is examined in its full, nonlinear, nonreduced form. 
The differential equations approximate by difference equations, and 
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parallel processors investigated for solving the resulting set of equa- 
tions. It is demonstrated that parallelism may be derived from the 
sparsity of the problem, and reformulates the algorithms into a 
parallel form. Multiprocessor structures suitable for exploiting this 
parallelism are described. These structures are simulated on a gener- 
al purpose computer to evaluate their performance. 


17462 (EPRI-EL—566-SR, pp 249-264) Application of special- 
ized digital computation to power system network analysis problems. 
Enns, M.; Atkins, D.E.; Howe, R.M. (Univ. of Michigan, Ann 
Arbor). 1977. 

From EPRI seminar) exploring applications of digital parallel 
processing to power systems analysis problems; Palo Alto, CA, USA 
(4 Oct 1977). 

In Exploring applications of parallel processing to power 
system analysis problems. 

It is shown how specialized digital components can be confi- 
gured and applied to the parallel processing of power system net- 
work analysis problems. Inexpensive, commercially available LSI 
digital components and specially configured computers can solve 
these problems much faster than conventional large-scale computers. 
The keys to achieving high speeds are the special configurations and 
programming and the idea of “pipelining.” These ideas are demon- 
strated for two sub-problems that would form a part of an overall 
problem solution: computing the active and reactive power mis- 
matches at the network nodes as required in power flow studies and 
integration of the synchronous machine equations as required for 
transient stability studies. 


17463 (EPRI-EL—566-SR, pp 265-287) Parallel processing of 
power system analysis problems via simple parallel microcomputer 
structures. Fong, J.; Pottle, C. (Cornell Univ., Ithaca, NY). 1977. 

From EPRI seminar) exploring applications of digital parallel 
processing to power systems analysis problems; Palo Alto, CA, USA 
(4 Oct 1977). 

In Exploring applications of parallel processing to power 
system analysis problems. 

With the ever-increasing complexity of power systems, tran- 
sient analyses are demanding a tremendous amount of computer 
effort. Recent advances in microprocessor technology have devel- 
oped inexpensive processing units and memory as a set of small 
chips. The suitability of utilizing simple, extensible parallel micro- 
computer structures for efficient simulation of power system tran- 
sients is investigated. Algorithms exploiting the sparsity structure of 
the equations involved are discussed and simulated results are pre- 
sented. 


17464 (EPRI-EL—566-SR, pp 289-308) Introduction and sum- 
mary. 1977. 

From EPRI seminar) exploring applications of digital parallel 
processing to power systems analysis problems; Palo Alto, CA, USA 
(4 Oct 1977). 

In Exploring applications of parallel processing to power 
system analysis problems. 

The programs essential to the operation of a power dispatch 
center are: topology, state-estimation, economic dispatch, contingen- 
cy evaluation and supporting activities programs. Since they are 
mostly on-line jobs, are rather complex, require large data bases, and 
call for high reliability and availability, present day solutions are felt 
to be inadequate. In contrast, parallel solutions offer advantages in 
cost, speed and reliability—at least for MIMD-type systems. It is also 
shown that these systems have additional advantages: use of LSI- 
chips of a simple operating system and easy programming. The 
hardware, programming, and performance of these computer sys- 
tems are discussed. 


17465 (EPRI-EL—566-SR, pp 309-323) Parallel digital simula- 
tion of power systems. Day, A.; Walker, L.N.; Leavene, R.W. (Univ. 
of Missouri, Columbia). 1977. 

From EPRI seminar) exploring applications of digital parallel 
processing to power systems analysis problems; Palo Alto, CA, USA 
(4 Oct 1977). 

In Exploring applications of parallel processing to power 
system analysis problems. 

Power system simulation using special purpose analog tech- 
niques has been demonstrated in the EPRI projects RP908-1 and 
RP908-2. The power system differential equations are solved in 
parallel by analog circuits. Part or all of the analog models could be 
replaced with special purpose digital hardware to solve the differen- 
tial equations. A method of parallel digital simulation suitable for 
special purpose processors is presented along with methods of inter- 
connecting parallel processing units. The high speed associated with 
analog circuitry and the flexibility of digital techniques are combined 
in the parallel digital simulation. 


17466 (EPRI-EL—566-SR, pp 325-334) Modular algorithms and 
multi-processors for simulating power systems. Talukdar, S.N.; 
Thomas, D. (Carnegie-Mellon Univ., Pittsburgh). 1977. 
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From EPRI seminar) exploring applications of digital parallel 
processing to power systems analysis problems; Palo Alto, CA, USA 
(4 Oct 1977). 

In Exploring applications of parallel processing to power 
system analysis problems. 

The architecture of an experimental package for simulating 
power system transients is described. The package is in the prelimi- 
nary stages of development. It combines Sm* (a modular, highly 
parallel lgorithm) with Cm* (a modular, multimicroprocessor). Sm* 
uses discrete macromodelling techniques and a “Surrogate Formula- 
tion” to achieve both structural and computational modularity. The 
structural modularity allows it to be easily expanded; the computa- 
tional modularity renders it highly parallel. Cm* uses low cost, 
large-scale-integrated components in a system which allows close 
cooperation between large numbers of microcomputers. It provides 
high and expandable computing power at relatively low cost. There 
are no inherent limits on the number of processors or the amount of 
memory that can be added to the system. Sm* and Cm* have similar 
architectures. Therefore, their individual strengths, instead of being 
submerged, are expected to have a synergistic effect on their combi- 
nation. 


17467 (EPRI-EL—566-SR, pp 335-349) Use of associative 
memories for pattern recognition and system control. Pao, Y.H.; 
Schultz, W.L. (Case Western Reserve Univ., Cleveland). 1977. 

From EPRI seminar) exploring applications of digital parallel 
processing to power systems analysis problems; Palo Alto, CA, USA 
(4 Oct 1977). 

In Exploring applications of parallel processing to power 
system analysis problems. 

The structure, some characteristics of and applications of an 
information processing concept which for descriptive purposes can 
be considered to be an associative or content addressable memory 
technique are described. This is a parallel processing technique. This 
technique can be implemented using conventional sequential ma- 
chines but is even more effective when implemented on a machine 
such as the ILLIAC IV or with an array of microprocessors. A brief 
technical description of associative memories of this type and a 
specific implementation utilizing Walsh functions as references and 
Fast Walsh Transforms as part of the discrimination procedure are 
presented. Preliminary research results of a study of an idealized 
system consisting of two pulses in a space of 64 intervals are 
described. 


17468 (ERDA—77-40) Program plan for research, development 
and demonstration of load management on the electric power system. 
(Energy Research and Development Administration, Washington, 
D.C. (USA). Div. of Electric Energy Systems). Feb 1977. 24p. Dep. 
NTIS, PC A02/MF AOl1. 

An overview is presented of the ERDA electric power load 
management program. This program is concerned with developing 
and evaluating load management technologies. (LCL) 


17469 (FEA/D—77/209) Evaluation and classification of load 
management equipment. (Federal Energy Administration, Washing- 
ton, D.C. (USA)). Jun 1977. 230p. Dep. NTIS, PC Al1/MF AO1. 

Results are presented of Phase A of the investigation of the 
costs and benefits of load management equipment. The purpose of 
Phase A was to assess the technical characteristics, applicability and 
costs of metering, load control, remote communications systems and 
load management devices (or appliances). The sources of data for 
this phase of the study were technical and manufacturers’ literature, 
contacts with a large number of equipment manufacturers and visits 
to selected utilities now engaged in load management projects. For 
the equipment and systems surveyed costs ranged widely. For resi- 
dential customers, installed costs per point varied from $27 for 
simple kWh meters to $200+ for two-way remote control systems 
controlling multiple appliances. A preliminary conclusion is that, for 
the most part, the technology for load management is already 
available in this country, in production units for some applications, 
and in prototype form for others. For example, available as produc- 
tion units are meters for time-of-day rates, and reliable one-way 
communications systems for remote control by the utility of loads or 
metering functions at the customer sites. What remains to be done to 
make cost-effective use of the available equipment and systems is the 
institution of appropriate load management programs by the utility 
industry, accompanied by rate incentives for customer participation 
(especially residential customers). Phase B of this study will deter- 
mine the economic benefits of load management in the context of 
specific selected utility systems. 


17470 (HCP/T2063—2) Dynamic load model study for overhead 
transmission lines. Final report, January 1977—September 1977. 
Richardson, A.S. Jr. (Research Consulting Associates, Lexington, 
Mass. (USA)). Dec 1977. Contract EY-76-C-01-2063. 49p. Dep. 
NTIS, PC A03/MF AO1. 

Additional testing of scale models and full scale testing of a 
steel pole transmission line located in Billerica, Massachusetts, is 
reported. A scale model of '/25 the geometric scale was designed, 
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fabricated and tested under simulated dynamic loading including 
broken static wire, broken conductor and ice unload of static wire. 
Full scale tests simulating broken static wire and ice unload of the 
static wire were performed in the field. The primary objective was 
to compare the test results at model scale to the test results at full 
scale, thereby to verify the method of model analysis. The full scale 
transmission line and the full scale instrumentation, the model test 
line and the model instrumentation, the actual tests conducted on 
each system, and the results obtained are described. A concept 
referred to as “equivalent pole-top load” is introduced and it is 
shown that this is a convenient concept for analysis. The dynamic 
bending strains at the base of the pole are correlated with model 
ground line moments. Model ground line moments are also correlat- 
ed with dynamic tension changes in static wire and conductor for 
the model. Certain loading effects near a dead-end structure are also 
briefly studied. 


17471 New approach to load flow solution of integrated ac/dc 
system, Chattopadhyay, P.K.; Purkayastha, G.P. (Jadavpur Univ., 
Calcutta). J. Inst. Eng. (India), Electr. Eng. Div.; 57: 175-179(Feb 
1977). 

A method is presented for conducting load flow study of an 
electric power system which may contain one or more EHV dc 
links. The dc-link is assumed to be operated under constant current 
control. Further, the on-load-tap-changer transformers at the two 
terminals of the link are assumed to be so controlled that the dc 
transmission takes place at a pre-determined voltage with consump- 
tion of minimum reactive power from the ac system. The necessary 
computer program which has been applied successfully for solution 
of the load flow problem, involving a dc link in a standard test 
system, is developed. 


17472 1977 control of power systems conference and exposition. 
New York; Inst. of Electrical and Electronics Engineers, Inc. (1977). 
160p. (CONF-770384—). . 

From 2. annual control of power systems conference and 
exposition; College Station, TX, USA (14 Mar 1977). 

Twenty-nine papers that were presented at the conference are 
included in this volume. A separate abstract was prepared for each 
paper. (LCL) 


17473 Disturbance absorbing decentralized controller. Muralid- 
haran, R. (Bolt Beranek and Newman Inc., Cambridge, MA); Ho, 
Y.C. pp 38-43 of In 1977 control of power systems conference and 
exposition. New York; Inst. of Electrical and Electronics Engineers, 
Inc. (1977). 

From 2. annual control of power systems conference and 
exposition; College Station, TX, USA (14 Mar 1977). 

See CONF-770384—. 

Some problems in the design of a disturbance-absorbing de- 
centralized controller for a large interconnected system are formu- 
lated. A new interpretation for Load Frequency Control (LFC) of 
an interconnected power system in terms of modern regulator theory 
is possible using the concept of the inverse problem of optimal 
control to satisfy the structural requirements on the feedback control 
law due to decentralization. It appears that the idea of disturbance 
state modeling may be combined with decentralization to arrive at a 
satisfactory design of a disturbance absorbing decentralized control- 
ler. However, further analytical and computational research needs to 
be done before any substantial results could be obtained. 


17474 Distribution line carrier system: versatile and economical. 
Berkowitz, D.G.; Jordan, S.A.; Nickel, D.L. (Westinghouse Electric 
Corp., Pittsburgh). pp 49-57 of In 1977 control of power systems 
conference and exposition. New York; Inst. of Electrical and Elec- 
tronics Engineers, Inc. (1977). 

From 2. annual control of power systems conference and 
exposition; College Station, TX, USA (14 Mar 1977). 

See CONF-770384—. 

The distribution line carrier system is both versatile and 
economical for use as a load management technique. It will be 
shown that the system may be used economically (1) as a direct load 
control scheme, (2) as an indirect load control scheme and also (3) as 
a hybrid technique, taking advantage of many of the benefits of the 
bi-directional communication capability that makes the system so 
versatile. 


17475 Economic feasibility of distribution automation. Markel, 
L.C.; Layfield, P.B. (Systems Control, Inc., Palo Alto, CA). pp 58- 
62 of In 1977 control of power systems conference and exposition. 
New York; Inst. of Electrical and Electronics Engineers, Inc. (1977). 

From 2. annual control of power systems conference and 
exposition; College Station, TX, USA (14 Mar 1977). 

See CONF-770384—. 

A method is described for an initial assessment of the econom- 
ic feasibility of distribution automation for an individual utility. This 
analysis will become a preliminary to a more detailed engineering 
and cost/benefit analysis, should results of the first pass show that a 
more intensive study is warranted. The various distribution automa- 
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tion functions are described first. Then a method for building a total 
automation system out of a combination of individual function 
“modules” is proposed. Means of quantifying the costs and benefits 
of such a system are given. Finally, uses for results of the study are 
discussed, together with some of the factors to which the results may 
be most sensitive. 


17476 System control possibilities using dual field winding alter- 
nators. Paithankar, Y.G. (V. Regional Coll. of Engineering, Nagpur, 
India); Deshpande, M.U.; Asanare, K.L.; Harley, R.G. pp 64-68 of 
In 1977 control of power systems conference and exposition. New 
York; Inst. of Electrical and Electronics Engineers, Inc. (1977). 

From 2. annual control of power systems conference and 
exposition; College Station, TX, USA (14 Mar 1977). 

See CONF-770384—. 

A scheme for the control of real power P and reactive power 
Q without any mutual interaction for a dual field winding alternator 
synchronized to an infinite bus is discussed. The scheme is based on 
the proper proportioning of the m.m.f.s of the two field windings 
and nonlinear feedbacks of the rotor angle to avoid the interaction. 
Essentially, this nonlinar feedback results in a variable d.c. gain in 
the control loop which automatically adapts itself to changing load 
conditions. Analysis is carried out by phasor diagrams and is limited 
to steady state conditions. While the case of two field windings 
located at quadrature is chosen for detailed illustration, the modifica- 
tions necessary for the general case of field windings at any other 
practical angle are also derived. 


17477 Electromagnetic instrumentation for rotational machinery 
monitoring and control. Moffat, R.P.; Bhartia, P. (Univ. of Regina, 
Saskatchewan). pp 69-73 of In 1977 control of power systems 
conference and exposition. New York; Inst. of Electrical and Elec- 
tronics Engineers, Inc. (1977). 

From 2. annual control of power systems conference and 
exposition; College Station, TX, USA (14 Mar 1977). 

See CONF-770384—. 

An electromagnetic technique, utilizing the Doppler effect, 
for the remote monitoring of rotating machine parameters such as 
speed, slip, instantaneous differential torque, and steady-state torque 
is discussed. A microwave Doppler Transceiver is used to obtain an 
electromagnetic signature of the rotating shaft, which is processed 
via analog and digital circuitry to compute the machine's param- 
eters. This method is unique in that it requires no mechanical drive 
connections to the rotating member (as with a DC Generator 
Tachometer) or any modifications to the shaft to allow the pick-up 
unit to function (as with a Photo Tachometer). 


17478 Load management: an alternate solution to supply manage- 
ment. Orban, J. (Sangamo Weston, Inc., Springfield, IL). pp 76-80 of 
In 1977 control of power systems conference and exposition. New 
York; Inst. of Electrical and Electronics Engineers, Inc. (1977). 

From 2. annual control of power systems conference and 
exposition; College Station, TX, USA (14 Mar 1977). 

See CONF-770384—. 

An overview of load management is presented. The possible 
benefits of load management will be explored through the use of 
various direct and indirect load management techniques. System 
configuration, operating characteristics of the system components 
and economic justification of an audio frequency power line carrier 
load management system will be discussed. 


17479 Identification techniques for power system modeling and 
control. Colburn, B.K.; Mostafa, O.M. (Texas A and M Univ., 
College Station). pp 83-87 of In 1977 control of power systems 
conference and exposition. New York; Inst. of Electrical and Elec- 
tronics Engineers, Inc. (1977). 

From 2. annual control of power systems conference and 
exposition; College Station, TX, USA (14 Mar 1977). 

See CONF-770384—. 

In order to obtain optimum use of existing power system 
hardware, the application of modern control theory has been applied 
to power systems for identification modeling and control of the 
different portions of a system. The uses, justifications and future 
potential of modern systems identification techniques to power 
system static and dynamical applications are reviewed. Some nu- 
merical examples and simulation results are provided to illustrate the 
utility of identification to power system studies. 


17480 State estimator application to the energy management 
system. Peterson, N.M. (Systems Control, Inc., Palo Alto, CA). pp 
94-97 of In 1977 control of power systems conference and exposi- 
(st ° as York; Inst. of Electrical and Electronics Engineers, Inc. 
1977) 

From 2. annual control of power systems conference and 
exposition; College Station, TX, USA (14 Mar 1977). 

See CONF-770384—. 

A major justification for new energy management systems 
(EMS) has been to improve system security. There are economic 
factors, however, it is difficult to estimate the economic savings and 
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even more difficult to justify and validate the estimated savings. An 
extremely small annual percentage fuel savings, in the one half of 
one percent range, can offset the cost of a new EMS. With the cost 
of fuel certain to increase in the future, this economic break-even 
point will at least be maintained. The state estimator plays a signifi- 
cant role in the evaluation of system security and also affects the 
economic operation of the system. How the State Estimator fits into 
the overall EMS and the multiple uses of the estimator solution 
results are discussed. 


17481 Equivalencing strategies in large electric power systems. 
Mostafa, O.M. (Texas A and M Univ., College Station). pp 98-102 of 
In 1977 control of power systems conference and exposition. New 
York; Inst. of Electrical and Electronics Engineers, Inc. (1977). 

From 2. annual control of power systems conference and 
exposition; College Station, TX, USA (14 Mar 1977). 

See CONF-770384—. 

Three methods are reviewed for equivalencing parts of an 
interconnected system, external to an area of primary concern, in 
regard to aj Ss involving local control of that area and the 
disability of available computers to handle the entire system com- 
plexity. The first method uses real time measurements made on the 
tie lines to construct equivalent characterization, via stochastic mod- 
eling and identification techniques. The second method applies 
modal analysis to determine the natural modes of the external system 
and eliminates the state variables corresponding to the modes that 
are deemed to have a negligible effect on the area under local 
control. The coherency-based approach, for third, reduces the order 
of the equivalenced parts by lumping together groups of machines 
that tend to swing together when perturbed by disturbances in the 
local area of concern. 


17482 Power system load models suitable for use in generation 
planning, maintenance scheduling and stochastic control. Phua, K.S.; 
Dillon, T.S. (Monash Univ., Clayton, Australia). pp 103-107 of In 
1977 control of power systems conference and exposition. New 
York; Inst. of Electrical and Electronics Engineers, Inc. (1977). 

From 2. annual control of power systems conference and 
exposition; College Station, TX, USA (14 Mar 1977). 

See CONF-770384—. 

A systematic method is proposed for development of load 
models for use in control and planning studies in power systems. 
Application of the method to real data shows the types of models 
that should be employed for different types of studies. 


17483 Synchronous machine models: a comparison in system 
performance. Fagen, J.E. (Univ. of Oklahoma, Norman); Chen, M.S. 
pp 108-112 of In 1977 control of power systems conference and 
exposition. New York; Inst. of Electrical and Electronics Engineers, 
Inc. (1977). 

From 2. annual control of power systems conference and 
exposition; College Station, TX, USA (14 Mar 1977). 

See CONF. 770384—. 

re system performance comparison between various levels of 
synchronous machine models is made. It is shown how the machine 
model alone, with controllers remaining the same, has very profound 
effects on system simulation studies. It was concluded that machine 
modeling is important in any stability study. The differences in 
system performance caused by varying machine rotor detail are 
more dramatic for machine subject to large system disturbances 
while machine detail is less important where machines are subject to 
small system disturbances. Machine operating point can have a large 
effect on model dynamic performance and the modeler can take 
advantage of this operating point to reduce the scope of his models 
without losing significant system accuracy. However, the modeler 
should also be aware of the penalties involved in choosing inad- 
equate machine models. Machine data is usually the limiting factor 
on machine model selection. Hence, if the modeler is aware of the 
impact of his model choice on overall system performance then he 
can better interpret system response in the light of any machine 
model used. For these studies the choice of model made very little 
difference in overall execution time of the program. The same 
integration step was used for all models as is the reason for the small 
model time variation. 


17484 Interface between systems and people. Benson, A.R. 
(Booneville Power Administration, Portland, OR). pp 114-117 of In 
1977 control of power systems conference and exposition. New 
York; Inst. of Electrical and Electronics Engineers, Inc. (1977). 

From 2. annual control of power systems conference and 
exposition; College Station, TX, USA (14 Mar 1977). 

See CONF-770384—. 

Some successful experiences and avoidable problems as well 
as some partial successes and compromises in the use of computer- 
oriented interface devices—in particular, automatic loggers and 
cathode-ray tube (CRT) displays are described. Some aspects of the 
semi-technical domain of “human factors” are explored by means of 
examples taken from experience at the Bonneville Power 
Administration’s new power system control center. 
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17485 Remote operated control switch relay for both manual and 
remote supervisory control of power circuit breakers. Meissner, F.N.; 
MacLean, A. (Electro Switch Corp., Weymouth, MA). pp 118-123 
of In 1977 control of power systems conference and exposition. New 
York; Inst. of Electrical and Electronics Engineers, Inc. (1977). 

From 2. annual control of power systems conference and 
exposition; College Station, TX, USA (14 Mar 1977). 

See CONF-770384—. 

A new device—a Control Switch Relay—that combines pre- 
sent control switches with a remote-controlled solenoid is described. 
This enables the use of this single device to do both the manual and 
supervisory control function in the operational control of power 
circuit breakers. The Control Switch Relay eliminates the need for 
substation redesign with redundant, separate relays when manual 
substations convert to supervisory control. The design of the device, 
its circuits, and application data are discussed. 


17486 Optimal solution for the transmission loss coefficients 
matrix in a multi-area power pool system. Denno, K.I. pp 124-127 of 
In 1977 control of power systems conference and exposition. New 
York; Inst. of Electrical and Electronics Engineers, Inc. (1977). 

From 2. annual control of power systems conference and 
exposition; College Station, TX, USA (14 Mar 1977). 

See CONF-770384— 

An analytical and optimal solution is presented for the trans- 
mission loss coefficient matrix [B] in terms of optimum scheduling of 
generating sources, their fuel cost data and tie flows across a single 
area in a multi-area power pool. Solutions of the relevant partial 
differential equations have been secured through the method of 
characteristics. The net tie flow for each area has been represented 
by a simple resistance to ground. The solution obtained for the [B] 
matrix is very important in securing reliable information for carrying 
out economic power dispatch calculations in a multi-area power 
pool. 


17487 Stochastic load flow using partially-coupled equations. 
Hayes, T. (Univ. of Oklahoma, Norman). pp 135-138 of In 1977 
control of power systems conference and exposition. New York; 
Inst. of Electrical and Electronics Engineers, Inc. (1977). 

From 2. annual control of power systems conference and 
exposition; College Station, TX, USA (14 Mar 1977). 

See CONF-770384—. 

Load forecast uncertainties have plagued system planners for 
many years. These uncertainties generally require many load flow 
calculations over the range of load forecast error. These calculations 
are quite costly in computer time and lead to quantization errors in 
the stochastic analysis of network expansion plans. A method is 
presented for calculating a stochastic load flow which removes the 
requirements of repetitive load flow calculations. The method uses 
the concept of decoupled equations with partial recoupling. The 
recoupling procedure allows for increased accuracy with little in- 
crease in computation time. The method is efficient in that it requires 
approximately a 10 percent increase in computer storage and compu- 
tation time over a single conventional deterministic load flow calcu- 
lation. 


17488 Inside a programmable remote terminal unit. Laycock, 
G.B. (TRW Controls, Houston, TX). pp 144-148 of In 1977 control 
of power systems conference and exposition. New York; Inst. of 
Electrical and Electronics Engineers, Inc. (1977). 

From 2. annual control of power systems conference and 
vos os me Station, TX, USA (14 Mar 1977). 

770384— 

The ‘soul functions performed in a programmable remote 
terminal unit are presented. The architecture of the microprocessor, 
its relationship to the point hardware typically found in a remote 
terminal unit and the functions performed in the microprocessor via 
firmware are discussed. The idle (or free) time of the microprocessor 
which could be used to perform closed-loop control, sequence of 
events, data capture and time tagging, and other SCADA related 
functions is identified. 


17489 Application of microprocessors to power system data ac- 
quisition and control. Jones, J.L. (Bonneville Power Administration, 
Portland, OR). pp 149-150 of In 1977 control of power systems 
conference and exposition. New York; Inst. of Electrical and Elec- 
tronics Engineers, Inc. (1977). 

From 2. annual control of power systems conference and 
—- College Station, TX, USA (14 Mar 1977). 

See CONF. 770384—. 

There are many potential applications for microprocessors 
that amount to little more than replacement of data acquisition and 
control schemes that are presently hardwired. There are advantages 
to be gained from the use of the microprocessor if design and 
maintenance costs can be minimized. The functional requirements of 
a standardized, modular microprocessor-based data acquisition and 
control system developed at Bonneville Power Administration are 
described. Maintenance of the system is considered a pivotal require- 
ment that must be carefully developed during the design of the 
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system. A discussion of environmental considerations and a brief 
summary of results to-date of system tests and prototype experience 
is provided. 


17490 Major extra high voltage transmission lines, December 31, 
1976, Washington, DC; Federal Power Commission (1977). vp. GPO 


$2.50. 

A map is presented which shows the location and ownership 
of 345 kV, 500 kV, and 765 kV AC and 400 kV DC power systems 
in the continental USA as of Dec. 31, 1976. (LCL) 


17491 (ORNL-tr—4558) Detection and localization of electrical 
breakdowns in metal-enclosed high-voltage SF, instaliations. Gehr- 
mann, P. Translated by D. Jacobson from Elektrotech. Z., A; 98: No. 
7, 491-494(1977). 12p. MF AO1. 

Portions of document are illegible. 

Possibilities for locating electrical breakdowns in SFe-insulat- 
ed stations are considered. Different methods were investigated to 
find out which was most suitable technically and economically. The 
best solution proved to be a location method which detects the light 
emission of a flashover. Several experiments were performed with 
this method which provided the basis for the design of a battery- 
operated electronic indicator. Such an indicator, which has been 
successfully used for some time in development tests of SFe-insulated 
equipment, is presented here, and the mode of operation is described. 


17492 (ORNL-tr—4559) Attainable breakdown field strengths in 
SF; at high pressure. Baumgartner, R. Translated by D. Jacobson 
from Elektrotech. Z., A; 98: 369-371(1977). 8p. Dep. NTIS, PC A02/ 
MF AOl. 

Measurements of the breakdown voltage in a quasi-homogen- 
eous and homogeneous field configuration at a gap distance of 1 mm 
and a pressure up to 17.5 bar are reported. The goal was to 
determine whether the properties of the gas remain the same at high 
pressures. The first breakdown voltages were measured with elec- 
trodes arranged in a roundabout. Very high breakdown field 
strengths are possible without substantial deviations from the theory. 
At high gas pressures the fact that the gas density of the non-ideal 
gas SF¢ increases with pressure at a rate greater than proportional 
becomes important. 


17493 Major extra high voltage transmission lines, December 31, 
1975. Washington, DC; Federal Power Commission (1976). vp. GPO 
$0.35. 

A map is presented which shows the location and ownership 
of 345 kV, 500 kV, and 765 kV AC and 400 kV DC power systems 
existing in the continental USA as of Dec. 31, 1975. (LCL) 


AC SYSTEMS, EHV AND UHV 


17494 (NP—21952) National power grids and extra-high-voltage 
systems in the ESCAP region. Energy Resources Development Series 
No. 14, (United Nations, New York (USA)). 1975. 87p. Nations, 
New York, NY. 

Data available in 1975 on power distribution systems in 32 
countries in Asia and the Pacific Islands are presented. Statistics are 
included on total generation; highest voltage used for transmission; 
equipment used for power substations and distribution lines; capital 
and operating costs of various voltage transmission systems; and 
examples of transmission line design. (LCL) 


17495 Optimal load frequency control and system modelling. 
Murty, P.S.R.; Ramana Rao, P.V. (Regional Engineering Coll., 
Warangal, India). J. Inst. Eng. (India), Electr. Eng. Div.; $7: 180. 
183(Feb 1977). 

Accurate system modelling is essential for evolving optimal 
load frequency control strategy. A model for isolated or intercon- 
nected system cannot be identified ‘a priori’ accurately. The vari- 
ation of the parameters of the system model under operating condi- 
tions will render the so called optimal control, only a near optimal 
solution. The effect of parameter variation on the optimal control is 
discussed for a single area system. Results obtained for a fourth 
order system on a digital computer are presented. The need for 
system identification from time to time, for any realistic on line 
control of a power system is established. 


17496 On-site investigation of electrohydraulic governors for 
water turbines. Bryce, G.W.; Agnew, P.W.; Foord, T.R.; Eng, C.; 
Winning, D.J.; Marshall, A.G. Proc. Inst. Electr. Eng. (London); 124: 
No. 2, 147-153(Feb 1977). 

Hydroelectric generating sets controlled by conventional, 
mechanical, temporary-droop governors respond rather slowly to 
changes in system frequency and do not, therefore, realize their full 
potential as spinning reserves. Because of this, a electrohydraulic 
governor system was developed for on-site evaluation of control 
strategies on a 32.5 MW set at Sloy power station, and to comple- 
ment earlier work on a hybrid simulation of the plant. It is arranged 
so that it can be used as an alternative to the mechanical governor, 
and changeover from one to the other can be effected in a few 
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minutes. Frequency-response test data are presented. Also shown are 
the results of a series of system-splitting tests in each of which a 
substantial area of West Scotland was supplied by the Sloy set when 
isolated from the Grid system. An electronic double-derivative gov- 
ernor is shown to improve greatly the response of the generator to 
frequency changes while at the same time preserving operational 
stability. 


17497 Current limiting device utilizing a switched resistor. King, 
H.J.; Knauer, W. (Hughes Research Labs., Malibu, CA). pp 10-13 of 
In 1977 control of power systems conference and exposition. New 
York; Inst. of Electrical and Electronics Engineers, Inc. (1977). 

From 2. annual control of power systems conference and 
exposition; College Station, TX, USA (14 Mar 1977). 

See CONF-770384—. 

One method of minimizing the effects of faults on a power 
transmission system is to rapidly insert a resistor in series with the 
faulted line or with an adjacent feeder line supplying current to the 
fault. In order to limit the peak momentary current, this resistor 
insertion must take place in a fraction of a cycle—typically one 
millisecond. A current limiting device (CLD) of this type has been 
designed and constructed to operate in series with a 150-MVA 
feeder transformer supplying power to a 138 kV bus. The switching 
mechanism is a rotary mechanical switch in parallel with a cold 
cathode glow discharge tube. The latter device is capable of inter- 
rupting kiloampere DC currents, thus permitting current interrup- 
tion in the CLD at any point on the AC wave. 


17498 Controlled impedance fault current limiter. Paice, D.A.; 
Bonk, J.J. (Westinghouse Electric Corp., Pittsburgh). pp 14-19 of In 
1977 control of power systems conference and exposition. New 
York; Inst. of Electrical and Electronics Engineers, Inc. (1977). 

From 2. annual control of power systems conference and 
exposition; College Station, TX, USA (14 Mar 1977). 

See CONF-770384—. 

The Controlled Impedance Fault Current Limiter (CIFCL) 
provides a means for limiting power system fault currents, yet 
introduces negligible impedance during normal operation. In a typi- 
cal circuit configuration, the first half cycle of a fault current can be 
limited to 12,000 amperes peak, on a 145 kV system with capability 
of 121,000 amperes peak. Current in the limiting mode is about twice 
system rated current. The CIFCL can be constructed using state-of- 
the-art components and important design parameters are highlighted. 
A computer study was made of the current limiter in a simulated 
power system. 


17499 Wideband linear frequency modulation synthesis for power 
line fault detection. Alexander, C. (Rural Electrification Administra- 
tion, Washington, DC). pp 33-37 of In 1977 control of power 
systems conference and exposition. New York; Inst. of Electrical 
and Electronics Engineers, Inc. (1977). 

From 2. annual control of power systems conference and 
exposition; College Station, TX, USA (14 Mar 1977). 

See CONF-770384—. 

A general synthesis procedure is developed to achieve linear 
frequency modulation (FM) over large bandwidths for accurate fault 
location prediction. Wideband linear FM is accomplished by examin- 
ing a series of transmit frequency versus control function tuning 
curves and choosing the desired curve corresponding to a specific 
departure from linearity. These curves are dependent on the element 
values of the transmitter and power law of the nonlinear tuning 
(modulating) device. 


17500 Determining power system stabilizer parameters by the 
root—locus method. Oradat, C.P. (Texas Power and Light Co., 
Dallas); Fitzer, J. pp 44-48 of In 1977 control of power systems 
conference and exposition. New York; Inst. of Electrical and Elec- 
tronics Engineers, Inc. (1977). 

From 2. annual control of power systems conference and 
exposition; College Station, TX, USA (14 Mar 1977). 

See CONF-770384—. 

Dynamic stability problems have been experienced with a 
generator connected to an infinite bus through a long transmission 
line. The analysis of this stability problem is undertaken using the 
root-locus method. A model developed by deMello and Concordia is 
expanded and transfer functions for the model are developed. A 
computer program is developed and used to determine the move- 
ment of system poles with changes in external configuration, operat- 
ing point and voltage regulator setting. The voltage regulator is a 
basic contributor to the dynamic stability problem and it was found 
that an accurate, analytic model of the regulator is essential to 
system analysis. Finally, the effects of a power system stabilizer on 
dynamic stability are included in the analysis. These effects are 
evaluated by determining the movement of system poles with 
changes in stabilizer parameters. A method is described for selecting 
the lead network and gain of the power system stabilizer to ensure 
dynamic stability. 
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17501 Algorithm to minimize available three-phase fault current 
in an electric power network. Barrett, R.H. (General Dynamics, 
Pomona, CA); Leeds, J.V. pp 139-143 of In 1977 control of power 
systems conference and exposition. New York; Inst. of Electrical 
and Electronics Engineers, Inc. (1977). 

From 2. annual control of power systems conference and 
exposition; College Station, TX, USA (14 Mar 1977). 

See CONF-770384—. 

The minimization of available fault currents in a power net- 
work by modification of the line impedances is discussed. The 
sensitivity of the available fault current with respect to any line 
impedance is derived in the Fault Sensitivity Theorem. An example 
is presented in which line impedances are modified so that the 
operating point is only slightly changed, and a function of the 
available fault current is reduced by approximately 40 percent. 


DC SYSTEMS 


17502 Skaggerak dc cable links Norwegian and Danish power 
grids. Jeffs, E. Energy Int.; 14: No. 12, 15-17(Dec 1977). 

A high-voltage direct current connection across the Skager- 
rak will give Denmark inexpensive peaking power and enable 
Norway to continue relying on hydroelectric power. The cable will 
benefit Norway, whose long dry spell has left reservoir levels low, 
and will postpone the need for installing thermal power stations. 
When rainfall is good, Norway has surplus power to export. Den- 
mark can operate her thermal power plants efficiently by sending 
night and weekend power to Norway. An order of priority to 
guarantee power requirements was established on the basis of a 
computer simulation of a 25-year intertie operation. Technical and 
design features of the connection are described. Notable features 
include a solid state converter, deep-water cable testing installations, 
overhead lines designed for expansion, and unique tower designs. 
The successful operation of this link is expected to lead to a power 
pool among the Scandinavian countries. (DCK) 


SUPERCONDUCTING AND CRYOGENIC SYSTEMS 


17503 (EPRI-EL—503) Resistive cryogenic cable, Phase III. 
Final report. (General Electric Co., Schenectady, N.Y. (USA). 
Power Generation and Propulsion Lab.). Oct 1977. Contract EX-76- 
C-01-2104. 289p. Dep. NTIS, PC A13/MF AO1. 

This project was undertaken to design, fabricate and test 
components of an ac resistive cryogenic cable system. Fiber rein- 
forced plastic was considered to be the most promising pipe material. 
Cellulose paper was selected for use as the dielectric in the cable 
samples tested. Instead of the more complex and expensive vacuum 
multilayered thermal barrier around the liquid nitrogen containment 
pipe, a closed cell polyurethane foam thermal insulation was chosen 
as a more desirable envelope. A half-scale sample of pipe with 
adhesive joints passed all permeation and thermal/pressure cycling 
tests. Sections of cable were electrically tested for breakdown stress 
under step stress testing. Conductors were insulated with a wall of 
cellulose paper and impregnated with liquid nitrogen (LN2). The 
breakdown data from the 550-mil cables indicated a breakdown 
strength greater than 860 Volts/mil (33.9 kV/mm). The 860-mil 
insulated cable was not failed electrically; however, due to prema- 
ture failure which initiated in the capacitor stack of the pothead, 
further testing of this cable was prevented. Conventional volt-time 
dielectric aging studies show that LN2 impregnated cellulose paper 
exhibits excellent properties. Step stress tests were conducted using 
1/4-, 1-, and 4-hour steps; the voltage was raised in increments of 2.5 
kV. A cable design study was performed in order to characterize the 
cost of fabricating, installing, and utilizing a resistive cryogenic 
system of 2000- to 5000/MVA capacity. Based on a 20-mile urban/ 
suburban scenario used in this study and on the chosen cable 
parameters of a 500-kV operating voltage, a 3500/MVA capacity, 
and a fiber reinforced plastic and polyurethane foam insulated enve- 
lope, the system costs were between $1,973/MVA-mile and $2,100- 
MVA-mile, depending on layout and geometry of circuits. It is 
concluded that more confidence is needed before embarking on a 
development effort for a full-scale system. 


17504 (LA—6963-PR) LASL NbsGe conductor development. 
Progress report, April 1—June 30, 1977. Maley, M.P. (comp.). (Los 
Alamos Scientific Lab., N.Mex. (USA)). Sep 1977. Contract W-7405- 
ENG-36. 26p. Dep. NTIS, PC A03/MF AO1. 

The seventh quarterly progress report of the Los Alamos 
Scientific Laboratory Program to develop NbsGe as a superconduc- 
tor with potential applications to superconducting power transmis- 
sion lines covers the period April 1 to June 30, 1977. NbsGe coats, 4 
to 6 um in thickness, have been deposited by chemical vapor 
deposition onto long (1.0-m length) tapes which are pulled through 
the coating chamber. The substrate tapes are Ni and Cu, 0.64 cm 
wide and 25 pm thick. Critical currents in excess of 1200 A have 
been carried in two of these tapes with critical current densities 
reaching 2.4 x 10° A/cm? at 13.8 K. Problems involved with sub- 
strate compatibility and material uniformity are discussed. A trans- 
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mission electron microscope (TEM) study of the microstructure of 
the material has been completed. The TEM micrographs show a fine 
dispersion of NbsGes precipitates throughout the material. A discus- 
sion of the relation of the microstructure to the enhancement of J/ 
sub c/ by NbsGes is presented. A successful attempt at growing 
NbsGe by epitaxy onto Ge-deficient Nb-Ge is reported. 


NUCLEAR POWER PLANTS 


REFER ALSO TO CITATION(S) 18140, 18360, 18364, 18366, 18412 


17505 (R—2116-NSF) Nuclear reactors for generating electric- 
ity: U.S. development from 1946 to 1963. Allen, W. (Rand Corp., 
Santa Monica, Calif. (USA)). Jun 1977. 98p. Corp., Santa Monica, 
CA. 


The report considers the development of nuclear reactors for 
electricity generation in the United States from 1946 to 1963. It was 
prepared as part of a larger study for the National Science Founda- 
tion on the commercialization of light, or ordinary, water reactors. 
These studies should be of interest to people concerned with the 
development of energy and other advanced industrial technologies 
that must be supported by government funds during the research and 
development phase, ultimately to be transferred to the private sector 
for commercialization. 


17506 Companies holding nuclear certificates of authorization. 
New York; American Society of Mechanical Engineers (1978). 55p. . 

A listing is presented of nuclear industry companies holding 
nuclear certificates of authorization and interim letters. (DG) 


17507 (ORNL-tr—4489) Heat extraction system of the Southern 
Ukrainian Nuclear Power Plant. 1977. Translated by S.D. Blalock, 
Jr. of USSR report. 9p. Dep. NTIS, PC A02/MF AOl. 

A brief description of the river-reservoir condenser cooling 
system of the Southern Ukranian Nuclear Power Plant is presented. 


17508 Operating U.S. power reactors. Cottrell, W.B. (comp.). 
Nucl. Saf.; 18: No. 3, 389-396(1977). 

Information is presented about operating power reactors and 
covers the January—February 1977 reporting period. These data are 
taken from the monthly “Operating Units Status Report’ prepared 
by NRC. The operating parameters tabulated include unit availabil- 
ity, unit capacity, and forced outage rate. 


17509 Usefulness of the Monte Carlo method in reliability calcu- 
lations. Lanore, J.M.; Kalli, H. (Centre d'Etudes Nucleaires de 
Saclay, Gif-sur-Yvette France). Trans. Am. Nucl. Soc.; 27: 374- 
375(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17510 Improvements in nuclear plant fire protection as a result of 
the Browns Ferry Nuclear Plant fire. Green, H.J. (Tennessee Valley 
Authority, Chattanooga). Trans. Am. Nucl. Soc.; 27: 701(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17511 Fire protection at nuclear power plants: NRC viewpoint. 
Ferguson, R.L.; Butler, W.R.; Matthews, P.R. (Nuclear Regulatory 
Commission, Washington, DC). Trans. Am. Nucl. Soc.; 27: 701- 
702(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17512 Current fire protection programs. Garrou, A.L.; Brenner, 
W.B.; O’Brien, F.D. (Fluor Pioneer, Inc., Chicago). Trans. Am. 
Nucl. Soc.; 27: 702-704(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17513 Fire hazard evaluation for operating nuclear plants. Flug- 
ger, F.G.; Burford, J.N. (Florida Power and Light Co., Miami). 
Trans. Am. Nucl. Soc.; 27: 704-705(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 
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17514 Fire protection for nuclear power plants from the insur- 
ance industry's viewpoint. Carney, J.J. (Nuclear Energy Liability, 
Farmington, CT). Trans. Am. Nucl. Soc.; 27: 706-707(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17515 Cost benefits of quality assurance. Vessely, J.E. (Florida 
Power and Lights, Miami). Trans. Am. Nucl. Soc.; 27: 708-709(1977). 
From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). ~ 
See CONF-771109—. 


17516 Quality assurance cost effectiveness. Kreh, E.J. (Westing- 
house Electric Corp., Pittsburgh). Trans. Am. Nucl. Soc.; 27: 709- 
710(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17517 Pareto analysis: focusing quality assurance effort on im- 
proved plant availability. Norris, JM. (NUS Corp., Rockville, MD). 
Trans. Am. Nucl. Soc.; 27: 710-711(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17518 Trends in nuclear power plant physical security. Garrou, 
A.L.; Brenner, W.B.; Farrell, R.E. (Fluor Pioneer Inc., Chicago). 
Trans. Am. Nucl. Soc.; 27: 712-713(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17519 Using and upgrading power industry data systems. Pres- 
tele, J.A.; Lavallee, W.L. (Electric Power Research Inst., Palto 
Alto, CA). Trans. Am. Nucl. Soc.; 27: 807-808(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17520 Generation equipment management system. McCollum, 
C.G. (Florida Power and Lights, Miami). Trans. Am. Nucl. Soc.; 27: 
808-809(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17521 Economics of decontamination of nuclear power plants. 
Synder, T.L. (Catalytic, Inc., Philadelphia); Alvarez, D.L.; Harrison, 
G.J. Trans. Am. Nucl. Soc.; 27: 842-843(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17522 Application of surveillance techniques for the improvement 
of nuclear power plant availability. Piety, K.R.; Robinson, J.C. (Oak 
Ridge National Lab., TN). Trans. Am. Nucl. Soc.; 27: 940(1977). 
From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 
See CONF-771109—. 


17523 Energy-dependent formalism for neutron noise analysis. 
Kantrowitz, M.; Dorning, J. (Univ. of Illinois, Urbana). Trans. Am. 
Nucl. Soc.; 27: 942-943(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


POWER REACTORS, NON-BREEDING, LIGHT- 





1826 ENERGY RESEARCH ABSTRACTS 


WATER MODERATED, BOILING WATER 
COOLED 


REFER ALSO TO CITATION(S) 17742, 17743, 17837, 
17846, 17848, 17850, 17896, 17984, 17985, 17986, 18013, 
18092, 18098, 18102, 18103, 18104, 18109, 18117, 18119, 
18122, 18125, 18128, 18129, 18134, 18137, 18205, 18207, 
18209, 18211, 18212, 18214, 18217, 18218, 18220, 18221, 
18230, 18232, 18234, 18247, 18914, 19005, 19443 


17524 (BNWL—2232-2) Program to develop acoustic emission- 
flow relationship for inservice monitoring of nuclear pressure vessels. 
Progress report, February 1—July 1, 1977. Hutton, P.H.; Schwenk, 
E.B. (Battelle Pacific Northwest Labs., Richland, Wash. (USA)). 
Sep 1977. Contract EY-76-C-06-1830. 63p. (NUREG—0250-2). Dep. 
NTIS, PC A04/MF AO1. 

The purpose of the program reported is to evaluate experi- 
mentally the feasibility of further assuring reactor safety by detecting 
and analyzing flaw growth in reactor pressure boundaries through 
continuous monitoring for acoustic emission (AE). Program objec- 
tives are: (1) characterize AE from a limited range of defects and 
material property conditions; (2) characterize AE from innocuous 
sources (including defects); (3) develop criteria for distinguishing 
significant flaws ben innocuous sources; (4) develop an AE-flaw 
damage model to serve as a basis for ‘relating inservice AE to 
pressure vessel integrity. Steel plate required for the program has 
been procured and test specimens are being fabricated. Specimen test 
system has been assembled and calibrated. A technique for rating 
AE monitor system sensitivity has been developed. An HSST pres- 
sure vessel test has been successfully monitored for AE, and data 
analysis is in progress. 


17525 (CONF-750677—P1, pp 604-607) Nuclear reactor vessel 
integrity. Hoge, K.G. (Nuclear Regulatory Commission, Washing- 
ton, DC). 1975. 

From 4. inter-American conference on materials technology; 
Caracas, Venezuela (29 Jun 1975). 

In IV inter-American conference on materials technology. 

The reactor pressure vessel is the most critical component of 
a nuclear power “- from the standpoint of safety. Its integrity is 
assured by (1) the proper selection of vessel plate and forging 
material, (2) good design, (3) accurate prediction of radiation effects 
on the properties of vessel materials, (4) setting safe pressure— 
temperature operating limits, and (5) inservice inspections. These 
conditions are achieved by requiring applicants of nuclear power 
plants to comply with stringent regulations and codes. 


17526 (CONF-771091—1) Corrosion in nuclear power plants. 
Draley, J.E. (Argonne National Lab., Ill. (USA)). 1977. Contract W- 
31-109-ENG-38. 25p. Dep. NTIS, PC A02/MF AO1. 
From North central regional meeting of the National Associ- 
ation of Corrosion Engineers; Chicago, IL, USA (18 Oct 1977). 
A review of corrosion problems in BWR and PWR cooling 
systems is presented. 


17527 (DPST-NUREG—77-2) User's guide to input for WRAP: 
a water reactor analysis package. Gregory, M.V. (Du Pont de Ne- 
mours (E.I.) and Co., Aiken, S.C. (USA). Savannah River Lab.). Jun 
1977. Contract EX-76-C-09-0001. 354p. Dep. NTIS, PC Al6/MF 
AOl. 

The document describes the input records required to execute 
the Water Reactor Analysis Package (WRAP) for the analysis of 
thermal-hydraulic transients in primarily light water reactors. The 
card input required by RELAP4 has been significantly modified to 
broaden the code’s input processing capabilities: (1) All input is in 
the form of templated, named records. (2) All components (volumes, 
junctions, etc.) are named rather than numbered, and system rela- 
tionships are formed by defining associations between the names. (3) 
A hierarchical part structure is used which allows collections of 
components to be described as discrete parts (these parts may then 
be catalogued for use in a wide range of cases). A sample problem, 
the small break analysis of the Westinghouse Trojan Plant, is dis- 
cussed and detailed, step-by-step instructions in setting up an input 
data base are presented. A master list of all input templates for 
WRAP is compiled. 


17528 (EPRI-NP—540) Special tip detector measurements at 
Edwin I. Hatch Nuclear Plant, Unit 1 prior to end of cycle 1. Final 
report. Burke, K.W. (General Electric Co., San Jose, Calif. (USA). 
Nuclear Energy Systems Div.). Dec 1977. 161p. Dep. NTIS, PC 
A08/MF AO1. 

This report presents results, conclusions, and discussion of a 
special TIP (Traversing In-Core Probe) test performed at the Hatch 
1 reactor. The purpose of the test was to provide power distribution 
data to support resolution of the apparent thermal neutron TIP 
asymmetry problem and to provide detailed qualification data for 
process computer programs and BWR core analysis methods. Full- 
core power distribution data were obtained using three General 
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Electric test detectors, i.e., thermal neutron TIP (standard produc- 
tion TIP), gamma TIP, and a fast neutron TIP. Apparent asymme- 
tries measured with the gamma TIP were a factor of two lower than 
asymmetries indicated by the thermal neutron TIP. Although the 
data analysis including gamma scan evaluation is not complete, the 
gamma detector appears to be a suitable replacement for the thermal 
neutron detector. Data obtained for the fast neutron detector were 
extremely noisy and of limited usefulness in the analysis of this 
detector’s performance. However, the fast neutron data did indicate 
both a higher asymmetry and a higher dependency on void fraction 
than the gamma TIP. 


17529 (EPRI-NP—559-SR) Nuclear unit productivity analysis, 
1976 update. Lapides, M.E. (Electric Power Research Inst., Palo 
Alto, Calif. (USA)). Oct 1977. 95p. Dep. NTIS, PC AOS/MF AOl1. 

This report extends operating experience assessments through 
January 1, 1977, and provides further elaboration on the components 
of performance data. The productivity of a specific generation unit 
appears amenable to quantitative evaluation by conventional reliabil- 
ity analysis methods modified to reflect the maintenance and maturi- 
ty effects that characterize the electrical generation industry. An 
extensive discrimination analysis is required to account for now- 
modified design features as well as changes in operational and 
regulatory environments. The performance of this discrimination 
study to provide data for design and operational guidance is a 
primary purpose of this report. The report includes data appropriate 
for estimating nuclear unit availability and capacity factor (with 
associated probability values), the causes of nonproductivity and the 
prospects for anticipating and ameliorating outages. An outline of 
performance "maturity” development is also included. 


17530 (NEDO—20964-1) Generation of void and Doppler reac- 
tivity feedback for application to BWR design (amendment No. 1). 
Stirn, R.C. (ed.). (General Electric Co., San Jose, Calif. (USA). 
BWR Projects Dept.). Jul 1977. 47p. Electric Co., San Jose, CA. 

Information is presented under the following section head- 
ings: (1) Doppler reactivity and reactivity coefficients, (2) void 
reactivity and reactivity coefficients, and (3) design philosophy for 
plant transient analysis. (DG) 


17531 (NEDO—21667) Comparison of the 1/13 scale Mark II 
containment multi-vent pool swell data with analytical methods. (Bech- 
tel Power Corp., San Francisco, Calif. (USA)). Aug 1977. 135p. 
Electric Co., San Jose, CA. 

The General Electric pool swell model has been used to 
predict the small-scale multivent Mark 2 pool swell tests conducted 
by Stanford Research Institute. The conclusions as a result of the 
comparison are presented. 


17532 (NUREG—0185, pp 157-175) Improved ultrasonic non- 
destructive testing of pressure vessels. Fairchild, R.C. (Univ. of 
Michigan, Ann Arbor). Jan 1977. 

In Annual report of contract research for the Metallurgy and 
Materials Research Branch, Division of Reactor Safety Research, 
fiscal year 1976. 

The objective of the project is to develop an improved 
nondestructive test system which will reliably determine the size, 
shape and orientation of discontinuities in reactor pressure vessels 
and piping to within the allowable limits set by the ASME Boiler 
and Pressure Vessel Code, Section XI. This will be done by using a 
computer to control the acquisition of ultrasonic pulse-echo data 
from a phase sensitive synthetic transducer array. The computer will 
also process the data to give improved longitudinal and lateral 
resolution and to provide orthographic display of the test results for 
three-dimensional analysis. 


17533 Upgrading nuclear-fuel management. Spetz, S.W. (Bab- 
cock and Wilcox Co., Lynchburg, VA). Electr. World; 189: No. 1, 
43-45(1 Jan 1978). 

Because of the unavailability of nuclear-fuel reprocessing, 
more efficient methods must be found in using fresh uranium-fuel 
supplies in LWRs. The lumped-burnable-poison shuffle and multi- 
batch-shuffle schemes are proposed by one reactor supplier as viable 
means of obtaining this practical and economical objective. Another 
means of attaining better fuel efficiency might be by increasing the 
number of fuel assemblies, with a higher uranium-enrichment per- 
centage. Thus, refueling might be made at 18-month intervals. 


17534 Significance of fast moderator feedback effects in a boiling 
water reactor during severe pressure transients. Frisch, W.; Langen- 
buch, S.; Peternell, P. (Technische Universitaet Muenchen, Garch- 
ing, Ger.). Nucl. Sci. Eng.; 64: No. 4, 843-848(Dec 1977). 
Thermohydraulic feedback effects in a boiling water reactor 
during pressure transients are analyzed. Transient calculations are 
carried out with the one-dimensional nonlinear plant model 
ALMOS. A reference case of the analysis is a turbine trip without 
bypass (loss of heat sink) and delayed scram action. Neutron flux and 
fuel temperatures are investigated with respect to such feedback 
parameters as the Doppler coefficient, moderator feedback, and heat 
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generation in the coolant. The amount of heat generated in the 
coolant is recognized as an important parameter. The sensitivity of 
the system to this parameter is further analyzed qualitatively by 
frequency response methods. 


17535 Convergence and acceleration of void iterations in boiling 
water reactor core calculations. Tsuiki, M.; Aoki, K.; Yoshimura, S. 
(Nippon Atomic Industry Group Co., Kawasaki, Japan). Nucl. Sci. 
Eng.; 64: No. 3, 724-732(Nov 1977). 

A theoretical background for the convergence of void iter- 
ations in boiling water reactor (BWR) core calculations is consid- 
ered. First, the process of each void-iteration step is interpreted as a 
transformation in a set of vectors representing the characteristics of 
the core, and the condition for convergence is derived in terms of 
the spectral radius of the transformation operator. Second, to visual- 
ize the convergence condition, the concept of a trajectory of channel 
power is introduced. Third, it is explained that the spectral radius of 
the transformation operator can be changed by changing the number 
of source iterations within each void iteration step. Based on this 
analysis, an optimum number of source iterations, when the Cheby- 
shev polynomial acceleration technique is employed, is estimated for 
a typical BWR core. Numerical examples, presenting both divergent 
and convergent cases, show the validity of the present theoretical 
analysis. 


17536 Coarse-mesh flux-expansion method for the analysis of 
space—time effects in large light water reactor cores. Langenbuch, S.; 
Maurer, W.; Werner, W. (Technische Universitaet Muenchen, 
Garching, Ger.). Nucl. Sci. Eng.; 63: No. 4, 437-456(Aug 1977). 

A coarse-mesh method for the solution of multidimensional 
neutron kinetics problems is presented that is based on the approxi- 
mation of the desired solution by basis functions with local nonover- 
lapping supports corresponding to the volume elements of the spatial 
mesh. Integration of the approximating functions over their supports, 
and exploitation of continuity conditions for neutron flux and cur- 
rent, yields local seven-point difference operators with solution- 
dependent coupling coefficients. Due to the finite-difference (FD) 
structure of the resulting matrix equation, any technique developed 
for FD methods can be used for its solution. However, a novel 
("almost implicit’’) alternating direction explicit-implicit technique 
has been developed that is especially suited for coarse-mesh applica- 
tions. Numerical examples that demonstrate the high efficiency of 
the method are presented. By using a spatial grid corresponding to 
the fuel element structure, it is possible to compute power distribu- 
tion and its time history very accurately (at most, with a several 
percent error) at an economically tolerable expense. 


17537 Axial distribution of void fraction in subcooled boiling. 
Maroti, L. (Central Research Inst. for Physics, Budapest). Nucl. 
Technol.; 34: No. 1, 8-17(Jun 1977). 

For determining the axial distribution of void fraction in 
subcooled boiling, the heat balance equations of vapor production 
and liquid heating were used. Solution of these equations required 
adequate expressions for the vapor generation and condensation 
rates. The vapor generation rate was expressed as the superheated 
part of the thermal boundary layer enthalpy, while the condensation 
rate could be derived as the subcooled part of the thermal boundary 
layer enthalpy. The resulting quality distribution was converted into 
the void distribution using the Zuber and Findlay void correlation. 
The model was checked by comparing measured data available in 
the open literature with calculated results, and surprisingly good 
agreement was found. 


17538 Behavior of irradiated oxide fuel. Sano, T. (Osaka Univ. 
(Japan)); Ichikawa, M.; Komatsu, J.; Mizuta, M.; Irisa, Y. Nippon 
Genshiryoku Gakkaishi; 19: No. 5, 303-323(May 1977). (In Japanese). 

Irradiation behavior of oxide fuels for LWR and FBR was 
reviewed with emphasis on its chemical process and state. The 
following are described: progress and problems in research of irradi- 
ated oxide fuels for LWR and FBR; densification of the fuel pellet; 
interaction between Zircaloy and fission products; corrosion of 
stainless steel; and effects of O/M ratio on properties of irradiated 
oxide fuel. 


17539 Operating experience at Genkai Nuclear Power Plant. Iji, 
T.; Nishikawa, M. (Kyushu Electric Power Co., Inc., Fukuoka 
(Japan)). Nippon Genshiryoku Gakkaishi; 19: No. 5, 299-302(May 
1977). (In Japanese). 

Genkai Nuclear Power Station Unit 1 owned by the Kyushu 
Electric Power Co., the 8th LWR in Japan, commenced the com- 
mercial operation on Oct. 15, 1975, and achieved the longest (243 
days) continued operating record of the LWR in Japan in the first 
cycle. After 14,350 MWD/t of average burn up was attained, the 
first annual inspection and refueling was performed satisfactorily as 
the plan during the 86 days outage period - from Oct. 31, 1976 to 
Jan. 24, 1977. Now the unit is generating full power of 559 MW. 
Summary of the operating experience of the unit from the com- 
mencement of operation is briefly described in this report. 
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17540 Vapor explosion potentials at high interface temperatures. 
Henry, R.E.; McUmber, L.M. (Argonne National Lab., IL). Trans. 
Am. Nucl. Soc.; 27: 666-667(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17541 Analytical modeling of fuel rod ramp experiment. Yoon, 
K.E. (Babcock and Wilcox Co., Lynchburg, VA). Trans. Am. Nucl. 
Soc.; 27: 243-244(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17542 Ramp testing of UOQ.—Zr fuel pins up to 29,000 MWd/ 
MT UO:. Knudsen, P. (Riso National Lab., Roskilde, Denmark). 
Trans. Am. Nucl. Soc.; 27: 244-245(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17543 Fission gas release from ThO. and ThO.—UO, fuels. 
Goldberg, I.; Spahr, G.L.; Giovengo, J.F.; Waldman, L.A. (Wes- 
tinghouse Electric Corp., West Mifflin, PA). Trans. Am. Nucl. Soc.; 
27: 308-310(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17544 Altered transverse momentum transport in coolant flows 
during oscillatory instabilities. Roy, R.P.; Jain, P.K. (Univ. of Illi- 
nois, Urbana). Trans. Am. Nucl. Soc.; 27: 387-388(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17545 Influence of BWR control blade homogenization on nodal 
coupling parameters. Menezes, A.D.; Ancona, A.; Harris, D.R.; 
Becker, M. (Rensselaer Polytechnic Inst., Troy, NY). Trans. Am. 
Nucl. Soc.; 27: 394-395(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17546 Use of orificing to accomplish small-scale suppression pool 
representation. Chan, C.K.; Dhir, V.K.; Catton, I. (Univ. of Califor- 
nia, Los Angeles). Trans. Am. Nucl. Soc.; 27: 592-594(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17547 Effect of Cs and I, release on LWR fuel performance 
calculations. Bradley, E.R.; Hann, C.R. (Battelle Northwest Labs., 
Richland, WA). Trans. Am. Nucl. Soc.; 27: 599-600( 1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17548 Effect of temperature nonuniformity on the diametral ex- 
pansion of internally pressurized Zircaloy-4 cladding during transient 
heating in steam. Chung, H.M.; Garde, A.M.; Kassner, T.F. (Ar- 
gonne National Lab., IL). Trans. 4m. Nucl. Soc.; 27: 600-602(1977). 
From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 
See CONF-771109—. 


17549 Influence of stream condensation on the removal of post- 
accident airborne particles. Bunz, H.; Schoeck, W. (Gesellschaft fuer 
Kernforschung mbH, Karlsruhe, Germany). Trans. Am. Nucl. Soc.; 
27: 625(1977) 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17550 Thermodynamics of the fuel fragmentation gas. Perez, 
R.B.; Alsmiller, R.G. Jr. (Oak Ridge National Lab., TN). Trans. Am. 
Nucl. Soc.; 27: 626-628(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 
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17551 Value/impact comparison of alternate containment de- 
signs. Carson, D.D. (Sandia Labs., Albuquerque, NM); Hickman, 
J.W.; Taylor, M.A. Trans. Am. Nucl. Soc.; 27: 643-644(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17552 Design and licensing of a flexible dual-containment ap- 
proach. Kent, G.F.; Willie, D.J. (Stone and Webster Engineering 
Corp., Boston). Trans. Am. Nucl. Soc.; 27: 645-646(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17553 Passive containment system for boiling water reactors. 
Kleimola, F.W.; Falls, O.B. Jr. (NucleDyne Engineering Corp., 
Jackson, MI). Trans. Am. Nucl. Soc.; 27: 647- 648(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17554 Reducing the cost of nuclear power plants by eliminating 
containment and other systems. Chave, C.T. Trans. Am. Nucl. Soc.; 
27: 650(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17555 Steam explosion triggering experiments with oxidized 
corium-E simulants. Nelson, L.S.; Buxton, L.D. (Sandia Labs., Albu- 
querque, NM). Trans. Am. Nucl. Soc.; 27: 663(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17556 Estimate on pressure buildup during steam explosions in 
LWR geometry. Benz, R.; Schwalbe, W.; Unger, H. (Institut fuer 
Kernenergetic, Stuttgart). Trans. Am. Nucl. Soc.; 27: 663(1977). 
From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 
See CONF-771109—. 


17557 Vapor film collapse during subcooled film boiling and its 
application to molten metal coolant interactions. Purohit, G.P. (Jet 
Propulsion Lab., Pasadena, CA); Dhir, V.K. Trans. Am. Nucl. Soc.; 
27: 665-666( 1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17558 Reconsiderations of gas release in molten metal fragmenta- 
tion. Epstein, M.; Armstrong, D.R.; Cho, D.H.; Hauser, G.M.; 
McDaniel, R.L. (Argonne National Lab., IL). Trans. Am. Nucl. Soc.; 
27: 669-670( 1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17559 Characterization studies of BWR-4 neutron noise analysis 
spectra. Mathis, M.V. (Technology for Energy Corp., Knoxville. 
TN): Smith, C.M.; Fry, D.N.; Dailey, M.L. Trans. Am. Nucl. Soc.; 
27: 677-678(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17560 Identification of neutron noise sources in a boiling water 
reactor. Sides. W.H. Jr. (Oak Ridge National Lab.. TN); Mathis, 
M.V. Trans. Am. Nucl. Soc.; 27: 677-678(1977). 

From ANS winter meeting: San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17561 Consolidated program to evaluate class IE equipment 
qualification techniques. Bonzon, L.L.; Gillen. K.T.; Salazar, E.A 
(Sandia Labs.. Albuquerque, NM). Trans. Am. Nucl. Soc.: 27: 684- 
685(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 
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17562 Barycentric coordinates technique for resolution of multi- 
ple fuel failures with gas tagging. Gross, K.C. (Argonne National 
Lab., IL); Passerello, C.; Shapiro, A. Trans. Am. Nucl. Soc.; 27: 685- 
686(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17563 Probabilistic identification of failed core assemblies from 
gas tag relases. DeClue, J.F. (Univ. of Washington, Seattle); McCor- 
mick, N.J.; Schmittroth, F. Trans. Am. Nucl. Soc.; 27: 686-687(1977). 
From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 
See CONF-771109—. 


17564 Using fuel performance prediction in light-water reactor 
fuel management. Schultz, S.P.; Bement, A.L.; Meyer, J.E. (Massa- 
chusetts Inst. of Tech., Cambridge). Trans. Am. Nucl. Soc.; 27: 730- 
731(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17565 Boiling water reactor feedwater nozzle cladding removal. 
Diwinsky, G.A.; Schukei, G.E.; Rimany, R. (Combustion Engineer- 
ing, Inc., Windsor, CT). Trans. Am. Nucl. Soc.; 27: 758-759(1977). 
From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 
See CONF-771109—. 


17566 Multichannel analysis of natural convection in a spent fuel 
pool. Niyogi, K.K.; Lin, $.D. (United Engineers and Constructors, 
Philadelphia). Trans. Am. Nucl. Soc.; 27: 761-762(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17567 Use of operating plant data in advance maintenance plan- 
ning. Elhoff, W.C. (General Electric Co., San Jose, CA). Trans. Am. 
Nucl. Soc.; 27: 809-8 10(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17568 ENDF/B-IV benchmark analyses with full spectrum three- 
dimensional Monte Carlo models. Kang, C.M.; Hansen, E.C. (General 
Electric Co., San Jose, CA). Trans. Am. Nucl. Soc.; 27: 891- 
892(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17569 Statistical weight factor for BWR void reactivity feedback. 
Cheng, H.S.; Lu, M.S.; Diamond, D.J. (Brookhaven National Lab., 
Upton, NY). Trans. 4m. Nucl. Soc.; 27: 892-893(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17570 BWR methods comparisons with thorium lattice bench- 
marks. Bhatt, S.C.; Crowther, R.L.; Galloway, G.D.; Wolters, R.A. 
(General Electric Co., San Jose, CA). Trans. 4m. Nucl. Soc.; 27: 920- 
921(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Noy 1977) 

See CONF-771109— 


17571 Survey of recent operating experience using leak detection 
systems to improve plant operation. Wise, M.J. (Southwest Research 
Inst... San Antonio); Reinhart, E.R. Trans. Am. Nucl. Soc.; 27 
936(1977) 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977) 

See CONF-771109—. 


17572 Acoustic surveillance methods for improving availability of 
nuclear power plants. Hartman, W.F. (Technology for Energy Corp., 
Knoxville, TN); McElroy, J.W. Trans. Am. Nucl. Soc.; 27: 937(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 
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See CONF-771109—. 


17573 Monitoring and diagnostic systems for power plant ma- 
chinery. Pack, R.W. (Electric Power Research Inst., Palto Alto, 
CA). Trans. Am. Nucl. Soc.; 27: 937-938(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17574 Planning, site preparation, and installation considerations 
for spent fuel storage expansion. Allison, M.M. (Yankee Atomic 
Electric Co., Westboro, MA). Trans. Am. Nucl. Soc.; 27: 1016- 
1017(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17575 Feedwater preheater with two steam spaces. Tratz, H.; 
Kelp, F.; Netsch, E. (to Kraftwerk Union A.G., Muelheim an der 
Ruhr (Germany, F.R.)). German(FRG) Patent 2,458,382/C/. 16 Dec 
1976. 5p. (In German). 

A feedwater preheater for heating feedwater in two stages by 
withdrawing condensed steam is altered in such a way that it can be 
installed in turbine exhaust nozzles of turbogenerator sets with large 
capacities - e.g. for LWRs -, without impairring the expansion 
potential of the pipes with low height. 


17576 Prevention of stress corrosion cracking in nuclear power 
plants. Kowaka, M. (Sumitomo Metal Industries Ltd., Amagasaki, 
Hyogo (Japan). Central Research Labs.). Zairyo; 25: No. 278, 1057- 
1067(Nov 1976). (In Japanese). 

The probability of causing failures is high in BWRs after th 
lapse of relatively long time since the start of operation, while in 
case of PWRs, the failures occur in relatively early period. In the 
primary system, the failures of pipings are most frequent, and in the 
secondary system, the failures of steam generators are conspicuous. 
As for the materials, the failures of austenitic stainless steel are most 
frequent, followed by these of high nickel alloys. It is well known 
that stress corrosion cracking occurs easily when stainless steel 
coexists with chlorides and dissolved oxygen, however, when high 
residual stress exists simultaneously with the sensitization of stainless 
steel, the cracking occurs with dissolved oxygen only, as observed in 
the examples of failures. The effects of the sensitization of stainless 
steel, stress, environment, and the quality of stainless steel on the 
stress corrosion cracking are explained. The mechanism of boundary 
stress corrosion cracking is owing to the formation of chrome-short 
layer when stainless steel is sensitized, and to the film rupture at 
boundaries. In PWRs, Inconel 600 is used for steam generators, and 
about a half of the failures are due to corrosion. The treatment of 
water by the addition of hydrogen for eliminating dissolved oxygen 
and that by volatile treatment are carried out for the primary and 
secondary coolants, respectively. The measures for preventing stress 
corrosion cracking are described. 


17577 Radiochemical management of reactor coolant. Koyama, 
H.; Ohtou, Y.; Nakaoka, A.; Kanbe, H. (Central Research Inst. of 
Electric Power Industry, Tokyo (Japan)). Karyoku Genshiryoku Hat- 
suden; 27: No. 11, 1065-1077(Nov 1976). (In Japanese). 

The radiochemical management problem aiming at raising the 
reliability of the operation of nuclear power plants is reviewed. The 
investigation is divided into four parts. The first part deals with the 
mechanism of radioactive nuclide production in cooling water. The 
radioactive nuclides produced by nuclear fission reaction and neu- 
tron activation in cooling water, and the process of producing 
radioactive corrosion products in cooling systems are described. The 
second part deals with the radiochemical management during the 
normal operation. The radioactive nuclides in the cooling water for 
light water reactors and the identification of the radioactive nuclides 
in cooling water are explained. Further, the combined peak S in 
gamma ray spectra which were separated by attenuation tracing are 
explained. The third part deals with the monitoring of the soundness 
of fuel rods in service. The behaviour of releasing nuclear fission 
products into reactor cooling water and the detection of broken fuel 
during steady operation are explained. Further, the sipping during 
periodical inspection is described. The fourth part deals with the 
accumulation of radioactivity in cooling water systems. The expo- 
sure of workers and the nuclides as the cause, the clads and accumu- 
lation of radioactivity, and the countermeasure for the reduction of 
radioactive accumulation are explained. The problems of radioactiv- 
ity are essential and drastic in order to raise the reliability of light 
water reactors and to be fixed as the power generating reactors. 


17578 Channel box for the fuel bundle of BWR. Yokoyama, H.; 
Yamamoto, T. (Kobe Steel Ltd. (Japan)). FAPIG (Tokyo); No. 83, 
41-48(Nov 1976). (In Japanese). 
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Channel boxes play the important roles of making coolant 
flow uniform and protecting fuel rods as the component of fuel 
assemblies for BWRs. About ten years ago, the domestic production 
of channel boxes was first investigated, and now, the original tech- 
nology has been developed, and the channel boxes sufficiently 
satisfying the required quality can be produced. The actual experi- 
ence by being charged in reactors has also been accumulated. At 
present, the supply capacity is almost sufficient to meet the domestic 
demand, and the future increase of demand can be dealt with 
promptly. The channel boxes are made of Zircaloy-4 plates which 
are favorable in view of neutron absorption, and are the boxes with 
138 mm hollow square section, 2 mm thickness, and 4240 mm length. 
Two channels were welded together and made into a box. In order 
to eliminate the residual stress caused during the manufacture, high 
temperature heating with an electric furnace was adopted. The 
measurement of dimensions and the inspection of appearance of the 
channel boxes after irradiation proved that they were rather superior 
to imported ones. The production processes, the system for the 
quality guarantee, and the quality control in the Kobe Steel Ltd. are 
explained. The test and inspection are carried out at the time of 
accepting outside products, before starting the production, after the 
completion of longitudinal welding and after the completion of 
production. 


17579 Feedwater preheater with two steam spaces. Kelp, F.; 
Tratz, H.; Netsch, E. (to Kraftwerk Union A.G., Muelheim an der 
Ruhr (Germany, F.R.)). German(FRG) Patent 2,458,437/C/. 14 Oct 
1976. 5p. (In German). 

Feedwater preheaters for heating feedwater by means of 
withdrawing condensed steam in two stages require, relatively, a lot 
of room. Thus it is proposed to convert the water chamber into a 
reverse chamber situated in the inner feedwater preheating system. 
This reverse chamber seals the steam container off on the inside, the 
pipes in the feedwater preheating system end there, and the pipes in 
the steam container start from there. This way it is possible to install 
a two-stage feedwater preheater in the exhaust nozzle of the turbine. 
17580 Feedwater preheater with two steam chambers. Tratz, H.; 
Kelp, F.; Netsch, E. (to Kraftwerk Union A.G., Muelheim an der 
Ruhr (Germany, F.R.)). German(FRG) Patent 2,458,471/C/. 14 Oct 
1976. 5p. (In German). 

The invention concerns feedwater preheaters for heating 
feedwater in two stages by means of withdrawing condensed steam. 
When used for high-power turbo-generators, especially for LWRs, 
the volume has to be reduced in order that the preheater may be 
installed in the exhaust nozzle of the turbine without impairing the 
extension potential of pipes with a low hight. This is achieved by 
converting the water chamber into a reversing chamber. 


17581 Minimum assembly reload system optimization for LWR’s. 
Stevens, W.E. Columbia, MO; Univ. of Missouri (1976). 159p. Uni- 
versity Microfilms Order No. 77-15,554. 

Thesis (Ph. D.). 

The MARS (Minimum Assembly Reload System) concept 
minimizes the number of fresh fuel assemblies required at BOC 
(beginning of cycle) fuel reloading. The MARS concept determines 
the optimal reload batch size both during normal equilibrium cycle 
operation and after a perturbation to the equilibrium cycle. There- 
fore, MARS provides optimal system recovery after a cycle pertur- 
bation such as a coastdown derating. The MARS concept employs 
two principle modes of optimization. The first mode utilizes linear 
programming (LP) to minimize the reload batch size subject to ten 
system constraints covering material balances, reactivity, and power 
peaking. The LP algorithm therefore determines the value of the 
objective functional and the suggested region-wise fuel shuffling 
policy. The results of the LP optimization necessarily requires the 
exercise of a relatively high degree of engineering judgment in the 
placement of individual fuel assemblies. Therefore, the first mode is 
followed by the second mode of optimization which uses a form of 
direct search (DS) to discover the optimal fuel assembly placement 
that avoids excessive BOC power peaking and excessive EOC 
discharge burnup while maintaining system criticality. Although the 
LP model uses one-dimensional, one group neutron diffusion theory, 
the DS model uses two-dimensional, modified one group neutron 
diffusion theory. Consequently, the optimization terminates with the 
DS algorithm and provides the optimal X—Y coordinates of each 
fuel assembly. 


17582 Control system of feedwater in a reactor. Yanai, K. (to 
Hitachi Ltd., Tokyo (Japan)). Japanese Patent 1977-37,695/A/. 19 
Sep 1975. 4p. (In Japanese). 

A method to automatically correct a gain of an adjuster for 
controlling a quantity of feedwater in response to reactor power to 
provide a responsive characteristic of optimum water level is de- 
scribed. A multiplier is provided in a main loop to correct a loop 
gain. On the other hand, the quantity of main feedwater after 
possession of slow response of about five minutes with a primary 
delay element is used as an input of multiplier factor of the multiplier 
through a function generator having a predetermined optimum reac- 
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tor power versus necessary characteristic of gain correction rate. 
The reason for the provision of the primary delay element is to avoid 
misjudgement due to the excessive condition of the plant. For 
example, the reason is to prevent immediate entry into the operation 
of gain correction of the control system resulting from flow rate of 
feedwater when a feedwater pump is changed over from manual to 
automatic, and vice versa or when reactor power is varied for a 
short time. 


17583 Fuel assembly. Ueda, M. (to Nippon Atomic Industry 
Group Co. Ltd., Tokyo). Japanese Patent 1977-32,488/A/. 9 Sep 
1975. 4p. (In Japanese). 

A method to increase the power of the entire reactor core and 
extension of the degree of burn up of the fuel through control of the 
power peak of the nuclear reactor is described. The cooling water 
stream rising within the channel box is circulated in the inverse 
direction by an inverse flow tube substituting a fuel rod, and voids 
produced in this way are partly and automatically led as reverse 
flow to the center or lower portion of the reactor core. 


17584 Nuclear fuel element. Wada, T. (to Tokyo Shibaura Elec- 
tric Co. Ltd., Kawasaki, Kanagawa (Japan)). Japanese Patent 1977- 
32,492/A/. 9 Sep 1975. 4p. (In Japanese). 

A Method to facilitate the detection of failure of a nuclear 
fuel element by providing a detecting mechanism capable of non- 
reversibly changing the position in response to the pressure in the 
tube disposed within a space located in an upper portion of a 
cladding tube is described. When a cladding tube is failed, the 
internal pressure therein is increased up to a value equal to the 
coolant pressure, thus causing extension of a bellows. As a result, a 
plate spring is upwardly bent to cause rising of a movable body. 
With this rising, a coil of a differential transformer is fitted on the 
outer periphery of the end plug, whereby the failure is detected. 


17585 Device for purifying interior of nuclear reactor. Ejiri, F. 
(to Hitachi Ltd., Tokyo (Japan)). Japanese Patent 1977-32,494/A/. 8 
Sep 1975. 4p. (In Japanese). 

A method to improve the efficiency of removal of corrosion 
product deposited to the interior of the reactor by providing a water 
pouring and withdrawing spargers within the lower prenum of a 
pressure container is described. Condensed water is boosted by a 
boosting pump, and water is poured from a water pouring sparger 
into a lower plenum for cleaning and agitating the coolant within the 
reactor. The contaminated coolant within the lower plenum is 
admitted by a withdrawing sparger and led through a drain valve 
and coolant purifying system to a purifying equipment for purifica- 
tion by a filter desalting unit. 


17586 Method of detecting failed fuels within reactor. Oda, A.; 
Kamiya, K. (to Hitachi Ltd., Tokyo (Japan)). Japanese Patent 1977- 
32,491/A/. 8 Sep 1975. 6p. (In Japanese). 

A method is described to permit detection of failed fuels in a 
short period and with high precision by isolating the examined fuel 
assembly within a pressure container, leaving it for a predetermined 
period according to the sensitivity of the impurity analyzer, and 
thereafter a coolant is sampled from upper and lower portions for 
analysis. The examined fuel assembly is withdrawn from the reactor 
core by the changing machine and is laid on a base. Then, after 
leaving it until the impurity concentration nearby it exceeds the limit 
of measurement of the impurity analyser, the coolant in upper and 
lower portions of the fuel assembly is extracted to a sample liquid 
receiving unit by operating a pump while adjusting the pressure of 
high pressure gas from a high pressure gas generation source. 


17587 Atomic power plant. Ishikura, T. (Nippon Atomic Indus- 
try Group Co. Ltd.. Tokyo); Miharada, H. (to Tokyo Shibaura 
Electric Co. Ltd., Kawasaki, Kanagawa (Japan)). Japanese Patent 
1977-11,397/A/. 18 Jul 1975. 3p. (In Japanese). 

A method to pour hydrogen into coolant for a reactor to 
decrease dissolved oxygen, thus restraining corrosion of construction 
material for the reactor is described. Hydrogen gas in a hydrogen 
storage tank is poured into a discharge portion of a recirculating 
pump to rise the density of hydrogen within the reactor so that 
oxygen is formed into water to decrease the density of oxygen, and 
at the same time the extra hydrogen is introduced into a condenser 
together with radioactive rare gases via turbine and is introduced 
into a re-binder by means of an air ejector to bind a part of oxygen 
with hydrogen, which is removed by a condenser, after which the 
radioactive rare gases are separated by a waste gas processor so that 
they are returned to the hydrogen storage tank for re-use 


17588 Construction for supporting a neutron detector tube. Saito. 
T.; Akimoto, S. (to Hitachi Ltd., Tokyo (Japan)). Japanese Patent 
1977-9,797/A/. 15 Jul 1975. 5p. (In Japanese). 

A method to mount a crossed reinforcing plate with a spacer 
roller on a neutron detector to prevent vibrations resulting from the 
flow of coolant is described. A reinforcing plate, which has a spacer 
roller rotatably mounted on the crossed extremity extending a clear- 
ance between channel boxes, is mounted on a neutron flux detector. 
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17589 Atomic power plant. Itabashi, Y. (to Tokyo Shibaura 
Electric Co. Ltd., Kawasaki, Kanagawa (Japan)). Japanese Patent 
1977-9,798/A/. 11 Jul 1975. 6p. (In Japanese). 

A method to introduce oxygen gas from water within a 
reactor cracked by irradiation into water supplied into the reactor, 
thereby accurately and positively adjusting and controlling the 
amount of oxygen in the water within an allowable value by use of a 
simple device, without using an oxygen cylinder is described. The 
drain containing a large amount of oxygen generated within a 
moisture separating reheater and a high pressure water heater is 
introduced and stored in a drain tank through a plurality of pipes, 
and the stored drain is fed into a reheating cycle at the downstream 
of a suitable low pressure water heater by means of a drain pump to 
mix with water containing a small amount of oxygen from the low 
pressure water heater, thereby adjusting and controlling the amount 
of oxygen present in the water. 


17590 Device for taking out local power detection signals in a 
reactor. Doi, K. (to Hitachi Ltd., Tokyo (Japan)). Japanese Patent 
1977-8,294/A/. 9 Jul 1975. 3p. (In Japanese). 

A method to provide a device for taking out local power 
detection signals without using conventional signal cables for realiza- 
tion of a fixed type power distribution monitoring device is de- 
scribed. A power monitoring device for a boiling water reactor 
including means for taking out a signal current of a local power 
detector outside a pressure vessel, in which a signal line of the 
detector is connected to a guide tube of a power detector within a 
moving reactor in the neighbourhood of the detector, and means for 
taking out a signal current from the guide tube to a signal cable 
outside the pressure vessel, in which the guide tube is connected to 
said cable within a shielded distributor. 


17591 Method of detecting failed fuel in a reactor. Ga, E. (to 
Hitachi Ltd., Tokyo (Japan)). Japanese Patent 1977-4,988/A/. 2 Jul 
1975. 3p. (In Japanese). 

Object: To provide an in-pile sipping method which can 
detect failed fuel with high accuracy in a simple procedure without 
moving a fuel assembly in the core. Structure: A heater is inserted 
into a fuel assembly to heat thereof. Thereby, the discharge of 
radioactive fissionable formation from a failed part of the fuel rod 
considerably elevated in temperature is promoted and at the same 
time, boiling occurs at the surface of the heater so that water within 
the channel box is mixed to render high accurate detection of failed 
fuel possible without depending on the failed position. 


17592 Local power region monitor in a boiling water reactor. 
Sakagami, M.; Kiguchi, T. (to Hitachi Ltd., Tokyo (Japan)). Japa- 
nese Patent 1977-4,989/A/. 2 Jul 1975. 3p. (In Japanese). 

A method to use a local power region monitor (LPRM) to 
readily detect abnormal oscillation of string, while maintaining a 
function of a traversing incore probe (TIP) is described. At the 
lower end of a TIP guide tube within a string is mounted a guide 
tube change-over device, to which are connected one or more TIP 
inserting guide tubes and one or more oscillator-meter inserting 
guide tubes. An oscillator-meter is disposed within the oscillator- 
meter inserting guide tube, said oscillator-meter is connected to an 
oscillation recording device by a signal transmission line. In this 
manner, the oscillator-meter is guided to the TIP guide tube within 
the core so that it may be travelled within the TIP guide tube or 
stayed therein to detect oscillation of LPRM string resulting from a 
flow of cooling water 


17593 Fuel assembly. Naito, M. (to Hitachi Lid. Tokyo 
(Japan)). Japanese Patent 1977-3,993/A/. 30 Jun 1975. Sp. (In Japa- 
nese). 

A method to increase the amount of coolant, which falls into 
a fuel assembly, in a manner us not to impair flowing-in of the 
coolant to be sprayed, thereby enhancing the cooling effect is 
described. An upper end of a channel box is positioned at a level 
below the upper end of a fuel rod support substantially position at 
the upper part. 


17594 Fuel assembly. Chino, K.; Naito, M.; Fujie, H. (to Hitachi 
Lid., Tokyo (Japan)). Japanese Patent 1976-151,488/A/. 20 Jun 
1975. 6p. (In Japanese) 

A method to ensure sufficient fall of reactor core spray water 
for effectively cooling the fuel rods even at the time of an accident, 
thereby preventing damage to the fuel cladding tube is described. A 
channel box is provided with a plurality of upper and lower holes, 
with the upper holes used as spray water flow outlets and the lower 
holes used as steam flow outlets. The upper holes are provided 
slightly above a support member for supporting the fuel rods, while 
the other holes are positioned below the support member. While the 
falling of the spray water is blocked at the position of the through- 
hole of the upper tie plate due to steam rising through the channel 
box at a high speed, the water collected on the tie plate is adapted to 
be discharged through the hole to the outside of the channel box, 
thus preventing the accumulation of the water on the tie plate and 
permitting smooth fall-down of the water. 
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17595 Device for detecting defectiveness in a local power moni- 
tor. Sugiyama, S.; Nomura, M. (to Hitachi Ltd., Tokyo (Japan)). 
Japanese Patent 1976-149, 493/A/. 18 Jun 1975. 4p. (In Japanese). 

A method to detect simply, quickly and precisely trouble or 
deterioration in the sensitivity of a number of detectors for detecting 
local neutron flux disposed within a nuclear reactor is described. The 
distribution of the output of a boiling water type reactor tends to be 
substantially constant when varying the output with the core flow 
rate. This phenomenon is worth notice. The reactor heat output 
immediately after the sensitivity correction of a local output detector 
(LPRM) performed by a running type detector (TIP) disposed 
within the reactor and the reading of the LPRM are used as 
reference values. The subsequent reading of the LPRM is normal- 
ized by the reactor heat output, and decision of defectiveness is made 
when the difference between the normalized value and the reference 
values is greater than a prescribed value. 


17596 Method of detecting failed fuel in a reactor. Asahi, K. (to 
Hitachi Ltd., Tokyo (Japan)). Japanese Patent 1977-3,998/A/. 20 Jan 
1975. Sp. (In Japanese). 

A method to insert a water-taking tube with a through-hole 
into a water rod to detect with high accuracy a failure of a fuel 
assembly in its suitable axial direction is described. A method of 
detecting a failure of fuel assembly for a light-water nuclear reactor 
having a water rod, which is hollow and formed in its outer 
peripheral wall with a plurality of through holes separated in length- 
wise direction, incorporated in the center thereof, wherein a water 
conduit is inserted into the water rod to a suitable position length- 
wise, and a first through hole in the water rod is placed in registra- 
tion with a second through hole in the water conduit to jet fluids 
from the conduit to the fuel assembly through the second through 
hole and the first through hole, after which cooling water within the 
fuel assembly is taken from the conduit through the first and second 
through holes to use as specimen for detection. 


POWER REACTORS, NON-BREEDING, LIGHT- 
WATER MODERATED, NON-BOILING WATER 
COOLED 


REFER ALSO TO CITATION(S) 16881, 16882, 17524, 17525, 
17526, 17527, 17529, 17532, 17533, 17536, 17538, 17540, 17543, 
17547, 17548, 17549, 17550, 17551, 17552, 17554, 17555, 17556, 
17557, 17558, 17561, 17562, 17563, 17564, 17566, 17571, 17572, 
17573, 17574, 17581, 17742, 17743, 17837, 17840, 17845, 17846, 
17847, 17848, 17849, 17851, 17894, 17981, 17982, 17983, 17987, 
17988, 17989, 18013, 18014, 18092, 18093, 18094, 18095, 18098, 
18109, 18113, 18117, 18119, 18120, 18122, 18125, 18127, 18130, 
18132, 18134, 18137, 18205, 18206, 18208, 18209, 18210, 18211, 
18212, 18213, 18214, 18215, 18216, 18218, 18219, 18220, 18221, 
18222, 18223, 18224, 18230, 18232, 18234, 18239, 18247, 18362, 
18911, 19106, 19443 


17597 (BAW—10085(Rev.2)) Reactor protection system. Fair- 
brother, D.B.; Lesniak, L.M.; Orgera, E.G. (Babcock and Wilcox 
Co., Lynchburg, Va. (USA). Nuclear Power Generation Div.). Oct 
1977. 190p. and Wilcox, Lynchburg, VA. 

The report describes the reactor protection system (RPS-II) 
designed for use on Babcock and Wilcox 145-, later 177-, and 205- 
fuel assembly pressurized water reactors. In this system, relays in the 
trip logic have been replaced by solid state devices. A calculating 
module for the low DNBR, pump status, and offset trip functions has 
replaced the overpower trip (based on flow and imbalance), the 
power/RC pump trip, and the variable low-pressure trip. Included is 
a description of the changes from the present Oconee-type reactor 
protection system (RPS-I), a functional and hardware description of 
the calculating module, a description of the software programmed in 
the calculating module, and a discussion of the qualification program 
conducted to ensure that the degree of protection provided by RPS- 
II is not less than that provided by previously licensed systems 
supplied by B and W. 


17598 (BAW—10119) Power peaking nuclear reliability factors. 
Hassan, H.A.; Pegram, J.W.; Mays, C.W.; Romano, J.J.; Woods, J.J.; 
Warren, H.D. (Babcock and Wilcox Co., Lynchburg, Va. (USA). 
Nuclear Power Generation Div.). Nov 1977. 184p. and Wilcox, 
Lynchburgh, VA. 

The Calculational Nuclear Reliability Factor (CNRF) as- 
signed to the limiting power density calculated in reactor design has 
been determined. The CNRF is presented as a function of the 
relative power density of the fuel assembly and its radial local. In 
addition, the Measurement Nuclear Reliability Factor (MNRF) for 
the measured peak hot pellet power in the core has been evaluated. 
This MNRF is also presented as a function of the relative power 
density and radial local within the fuel assembly. 
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17599 (BNWL—2314) Steam generator Tube Integrity Program. 
Quarterly report, January 1—March 31, 1977. Alzheimer, J.M.; 
Clark, R.A.; Anderson, W.E.; Crowe, J. C.; Vagins, M. (Battelle 
Pacific Northwest Labs., Richland, Wash. (usA)). Jui 1977. Con- 
tract EY-76-C-06-1830. 90p. (NUREG—0359). Dep. NTIS, PC 
A07/MF AO1. 

Progress is summarized in a laboratory research program to 
investigate the failure characteristics of artificially defected steam 
generator tubes representative of those found in PWR steam gener- 
ators. The primary objectives of the program are: (1) carry out a 
selected number of burst and collapse tests on baseline and artifically 
defected tubes representative of tubes presently installed in PWR 
steam generators, the tests to be conducted in environments similar 
to those found in service; (2) create controlled defects to be similar 
to those found in PWR steam generators and fully characterize them 
by the use of replication and eddy current and/or other nondestruc- 
tive testing methodology; (3) develop burst and collapse pressure 
margins-of-safety as functions of flaw geometry, tube type, and 
operating conditions; (4) develop methodology (techniques) for cor- 
relating the results of field inspection defect determination with the 
results of laboratory burst and collapse testing of flawed tubes; and 
(5) develop criteria for estimating margins-of-safety to be applied to 
the evaluation of tubes in which flaw indications are found during 
inservice inspection of PWR steam generators. 


17600 (TREE-NUREG— 1044) Irradiation Effects Test Series: 
Scoping Test 2. Test results report. Quapp, W.J.; Allison, C.M.; 
Farrar, L.C.; Mehner, A.S. (RE/SPEC, Inc., Rapid City, S.Dak. 
(USA)). Sep 1977. Contract EY-76-C-07-1570. 172p. Dep. NTIS, PC 
A08/MF AOl1. 

This report describes the results of the second scoping test 
(Test IE-ST-2) in the Irradiation Effects Test Series of the Thermal 
Fuels Behavior Program. This test, which was conducted in the 
Power Burst Facility, used four, 0.97-m-long, pressurized water 
reactor type fuel rods. Three of these rods were fabricated from 
previously irradiated materials and the fourth was fabricated from 
unirradiated materials. The objectives of this scoping test were to 
evaluate fabrication procedures, handling plans, and reactor capabili- 
ties for irradiated fuel rod materials as well as to acquire fuel rod 
behavior data. This report presents the fuel behavior data acquired 
during the test. The fuel rods were subjected to a preconditioning 
period, followed by a power increase to a peak power of 61 kW/m 
and a flow reduction to induce film boiling. This report describes the 
data obtained in each phase of the test and the posttest condition of 
the fuel rods. 


17601 (TREE-NUREG—1106) Irradiation Effects Test Series: 
Test IE-3. Test results report. Farrar, L.C.; Allison, C.M.; Croucher, 
D.W.,; Ploger, S.A. (EG and G Idaho, Inc., Idaho Falls (USA)). Oct 
1977. Contract EY-76-C-07-1570. 154p. Dep. NTIS, PC A08/MF 
AOl. 

The objectives of the test reported were to: (a) determine the 
behavior of irradiated fuel rods subjected to a rapid power increase 
during which the possibility of a pellet-cladding mechanical interac- 
tion failure is enhanced and (b) determine the behavior of these fuel 
rods during film boiling following this rapid power increase. Test 
IE-3 used four 0.97-m long pressurized water reactor type fuel rods 
fabricated from previously irradiated fuel. The fuel rods were sub- 
jected to a preconditioning period, followed by a power ramp to 69 
kW/m at a coolant mass flux of 4920 kg/s-m*. After a flow reduction 
to 2120 kg/s-m?, film boiling occurred on the fuel rods. One rod 
failed approximately 45 seconds after the reactor was shut down as a 
result of cladding embrittlement due to extensive cladding oxidation. 
Data are presented on the behavior of these irradiated fuel rods 
during steady-state operation, the power ramp, and film boiling 
operation. The effects of a power ramp and power ramp rates on 
pellet-cladding interaction are discussed. Test data are compared 
with FRAP-T3 computer model calculations and data from a previ- 
ous Irradiation Effects test in which four irradiated fuel rods of a 
similar design were tested. Test IE-3 results indicate that the irradiat- 
ed state of the fuel rods did not significantly affect fuel rod behavior 
during normal, abnormal (power ramp of 20 kW/m per minute), and 
accident (film boiling) conditions. 


17602 (WCAP—8370(Rev.8A)) Westinghouse Water Reactor 
Divisions quality assurance plan. (Westinghouse Electric Corp., Pitts- 
burgh, Pa. (USA). Water Reactor Divisions). Sep 1977. 189p. Elec- 
tric Corp., Pittsburgh, PA. 

The Quality Assurance Program used by Westinghouse 
Water Reactor Divisions is described. The purpose of the program is 
to assure that the design, materials, and workmanship on Nuclear 
Steam Supply System (NSSS) equipment meet applicable safety 
requirements, fulfill the requirements of the contracts with the 
applicants, and satisfy the applicable codes, standards, and regula- 
tory requirements. This program satisfies the NRC Quality Assur- 
ance Criteria, IOCFRSO Appendix B, to the extent that these criteria 
apply to safety related NSSS equipment. Also, it follows the regula- 
tory position provided in NRC regulatory guides and the require- 
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ments of ANSI Standard N45.2.12 as identified in this Topical 
Report. 


17603 On-line reactivity measurements in power reactors. Fuge, 
R.; Ziegenbein, D. (Zentralinstitut fuer Kernforschung, Rossendorf 
bei Dresden (German Democratic Republic)); Moisel, R.; Hinsdorf, 
H.J. (VEB Kernkraftwerk Bruno Leuschner, Greifswald (German 
Democratic Republic). Betriebsteil Kernkraftwerk Rheinsberg). Ker- 
nenergie; 20: No. 12, 385-389(Dec 1977). (In German). 

Experience gained with computer methods of measuring the 
reactivity parameters during operation at power level is presented. 
An on-line version of reactor dynamics perturbation measurements 
has been performed with the programming system STOR for the 
first two units of the Greifswald nuclear power plant ‘Bruno 
Leuschner’. 


17604 Noise analysis system for early detection of malfunctions 
in pressurized water reactor nuclear power plants. Buttler, E.; Giera, 
H.D.; Grabner, A.; Liewers, P.; Otto, H.; Schumann, P.; Weiss, F.P. 
(VEB Kernkraftwerk Bruno Leuschner, Greifswald (German 
Democratic Republic). Betriebsteil Kernkraftwerk Rheinsberg). Ker- 
nenergie; 20: No. 12, 389-395(Dec 1977). (In German). 

Since 1975 noise analysis systems uitilizing the signals from 
some ex-core ionization chambers, in-core self-powered neutron 
detectors, pressure gauges and accelerometers have been operated in 
the first and second unit of the Greifswald nuclear power plant 
‘Bruno Leuschner’. Signal analysis and diagnostics are principally 
made off-line and off-site. During one year of operation the systems 
have been proved efficient in reactor diagnostics. Advanced systems 
compled with process computers are under construction for the 
further units of the nuclear power plant. 


17605 Review and discussion of the results of physical start-up 
investigations of WWER-type reactor coves. Andrianov, G.Ya.; Gu- 
bareva, L.B.; Kamyshan, A.N.; Lunin, G.L.; Savel’ev, N.O. (Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Atomnoj Ehnergii). Kernenergie; 20: No. 12, 373- 
385(Dec 1977). (In German). 

From 2. CMEA seminar ‘Exchange of experience in construc- 
tion and operation of nuclear power plants with WWER type 
reactors’; Neuglobsow/Rheinsberg, German Democratic Republic 
(23 - 26 Mar 1976). 

During physical start-up of nuclear power plants equipped 
with WWER-type reactors the following quantities were deter- 
mined: temperature and pressure coefficients of reactivity in the 
temperature range 100 to 260°C, differential and integral efficiencies 
of the control rod groups, and differential efficiency of boric acid for 
certain temperatures. Moreover, the symmetry of real loading was 
examined ing results obtained in the nuclear power plants 
Kola, Novovoronezh, ‘Bruno Leuschner’ Greifswald/G.D.R., and 
Kozloduj/Bulgaria are compared with each other and generalized. 
Problems of experiment planning and performance, data recording, 
measuring technique, and data evaluation are briefly dealt with. 
Possible systematic errors are studied. The possibility of applying the 
differential efficiency of boric acid to the determination of built-in 
reactivity and of the temperature effect in cores without adding 
boric acid to the coolant is discussed. 





17606 Solubility of nonstoichiometric nickel ferrite in high-tem- 
perature aqueous solution. Sandler, Y.L.; Kunig, R.H. (Westinghouse 
Research and Development Center, Pittsburgh). Nucl. Sci. Eng.; 64: 
No. 4, 866-874(Dec 1977). 

The solubility of nickel ferrite as a model substance for 
deposits forming on the cladding of nuclear fuel elements of pressur- 
ized water reactors is determined in aqueous solutions of primary 
coolant composition at different pH and hydrogen concentrations, in 
the temperature region from 230 to 330°C. The temperature coeffi- 
cient of solubility changes from negative to positive at about pH 7 
with increasing pH. The data agree reasonably well with those of 
Sweeton and Baes for magnetite, considering the lower iron activity 
in the nickel ferrite. ‘The solubility of nickel is generally lower than 
that which corresponds to a congruent solution and goes through a 
minimum near pH 7.4. The iron solubility appears to depend on the 
one-third power of the hydrogen concentration in solution in the 
region from 20 to 100 cm*H2/kg H2O, as expected. Preliminary 
results, however, indicate that at lower hydrogen concentrations, the 
dependence on the hydrogen concentration can decrease, possibly 
due to the formation of cation vacancies. 


17607 (JPRS—69960) Translations on Eastern Europe. Scientific 
fm og No. 561. 13 Oct 1977. Translation of Hungarian article. 11p. 


A separate abstract was prepared for the translated article. 


17608 (JPRS—69960, pp 22-30) Electrical installation of nuclear 
power plant described. 13 Oct 1977. Translated from Villamossag; 
No. 8, 251-254(1977). 


In Translations on Eastern Europe. Scientific Affairs No. 561. 
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The electrical system for the Paks Nuclear Power Plant is 
described. 


17609 550kV full GIS for the Oi Nuclear Power Station of 
Kansai Electric Power. Azumi, K.; Matsuda, S.; Koshi, H. (Mitsubi- 
shi Electric Corp., Amagasaki, Hyogo (Japan). Itami Works). Mitsu- 
bishi Denki Giho; 51: No. 6, 377-383(Jun 1977). (In Japanese). 

At the Oi Nuclear Power Station, Mitsubishi Electric has 
completed the world’s first switchgear for a 550kV full GIS. The 
equipment went on line in December, 1976. The article discusses the 
features of the GIS, which promise a high level of reliability despite 
the seaboard location of this mammoth power plant, and describes 
the processes of manufacture, testing and erection of the switchgear. 


17610 SF¢-gas-quenched surge arresters for a 500kV GIS. Nagai, 
N.; Ujita, K. (Mitsubishi Electric Corp., Amagasaki, Hyogo (Japan). 
Itami Works). Mitsubishi Denki Giho; 51: No. 6, 390-394(Jun 1977). 
(In Japanese). 

Mitsubishi Electric has manufactured and delivered to a 
power plant of Kansai Electric Power Japan's first SOOkV tank-type 
surge arrester. It was because of the unprecedented severity of the 
duty requirements plus the necessity for high-grade control of dis- 
charge (V-t) characteristics that the tank-type construction was 
adopted, a structure in which the arrester is surrounded by SF¢ gas 
in a grounded case. The article presents the specifications of the 
arrester, and discusses the points that require particular attention 
when tank-type construction is adopted. 


17611 1300MVA steam-turbine generators for Kansai Electric 
Power's Oi Nuclear Power Station. Oishi, N.; Amagasa, N.; Ito, H.; 
Yagi, K. (Mitsubishi Electric Corp., Kobe (Japan). Kobe Works). 
Mitsubishi Denki Giho; 51: No. 6, 397-401(Jun 1977). (In Japanese). 

Mitsubishi Electric has completed two 1300 MVA generators, 
equipped with 5500kW brushless exciters, that will be the No. 1 and 
No. 2 generators of the Oi plant. They are among the largest 
anywhere, and incorporate such technological innovations as water 
cooling of the stator coil and asymmetrical arrangement of the rotor 
slots. The article discusses generator specifications and construction, 
the brushless exciter, and the results of factory tests. 


17612 Inner surfacing of pressure vessels for nuclear power engi- 
neering. Svoboda, F. (Kralovopolska Strojirna, Brno (Czechoslova- 
kia)). Zvaranie; 26: No. 4, 119-123(Apr 1977). (In Czech). 

The technology is described and the results are assessed of 
experimental welding of the inner surfaces of the ion exchange filter 
pressure vessels for the Bohunice V-1 nuclear power plant. Welding 
is described in detail of the cylindrical part of the jacket, of elliptical 
bottoms and of the surfaces of the vessel necks. Various combina- 
tions of band electrodes and fluxes were verified using test slabs and 
a number of mechanical, metallographic and corrosion tests. Chemi- 
cal analyses were carried out on a model. The overlays show good 
properties and resistance to intercrystalline corrosion also when 
annealed, they are crack-free and without other defects and have an 
even and smooth surface. The developed technology is suitable for 
use in normal workshop conditions without demands for special 
fixtures and equipment. 


17613 Comparison of coarse-mesh methods for benchmark and 
realistic reactor problems. Siewers, H.; Jaber, W. (Gesellschaft fuer 
Kernenergieverwertung in Schiffbau und Schiffahrt m.b.H., Geesth- 
acht-Tesperhude (Germany, F.R.)). Atomkernenergie; 30: No. 2, 107- 
112(1977). 

From Technical meeting on coarse-mesh methods: progress in 
the methods and their application to reactor problems; Erlangen, 
Germany, F.R. (25 - 26 Jan 1977). 

Experiences with coarse-mesh methods are reported, which 
have been gained using four different computer programs for the 
calculation of benchmark problems and LWR-core-configurations 


17614 Validation of the nodal expansion method and the deple- 
tion program MEDIUM-2 by benchmark calculations and direct com- 
parison with experiment. Wagner, M.R.; Finnemann, H.; Koebke, K.,; 
Winter, HJ. (Kraftwerk Union A.G., Erlangen (Germany, F.R.)). 
Atomkernenergie; 30: No. 2, 129-135(1977). 

From Technical meeting on coarse-mesh methods: progress in 
the methods and their application to reactor problems; Erlangen, 
Germany, F.R. (25 - 26 Jan 1977). 

During recent years a new, consistently formulated high- 
order coarse-mesh nodal method was developed at Kraftwerk Union 
that exploits the inherent advantages and the high theoretical poten- 
tial of the nodal approach. The accuracy and computational efficien- 
cy of the Nodal Expansion Method (NEM) is demonstrated by 
comparing numerical results of coarse-mesh calculations with well- 
converged finite difference precision solutions for a two- and a 
three-dimensional international benchmark problem. In the second 
part of the paper the results of the NEM-based multidimensional 
burnup program MEDIUM-2 are verified by direct comparison with 
experiments for typical PWR design applications. 





APRIL 30, 1978 


17615 High speed in-core fuel management system for PWR's. 
Cenko, M.J. University Park, PA; Pennsylvania State Univ. (1977). 
185p. University Microfilms Order No. 77-17,678. 

Thesis (Ph. D.). 

The purpose of the study was to develop new simplified 
models for determining Pressurized Water Reactor (PWR) depletion 
data such as the power distribution and core reactivity at any time in 
life. This task was divided into four parts: (1) the development of a 
simplified cross section model that accounts for variations in expo- 
sure and soluble concentration in the moderator; (2) effecting a fast 
two dimensional (2D) finite difference model that performs automat- 
ed depletion calculations; (3) effecting a high speed model (HSM) 
for determining near correct assemblywise power distributions; and 
(4) incorporating all of the above into an efficient, automated system 
to compute core depletion. 


17616 Poolside examination results of EPRI/B and W demon- 
stration fuel assemblies. Davis, H.H.; Papazoglou, T.P. (Babcock and 
Wilcox Co., Lynchburg, VA). Trans. Am. Nucl. Soc.; 27: 239- 
240(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17617 Procedure fot estimating the effect of fuel-pellet chips on 
the promotion of localized stresses in fuel rod cladding. Meieran, H.B. 
(O'Donnell and Associates, Inc., Pittsburgh). Trans. Am. Nucl. Soc.; 
27: 241-243(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-77110)—. 


17618 New concept for high flux, high power rod heaters. Bail- 
leul, G.; Coville, P.; Humbert, D. (SODERN, Suresnes, France). 
Trans. Am. Nucl. Soc.; 27: 260-261(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17619 Evaluation of the performance of ThO.—UO: in a large 
PWR-type fuel rod using the LIFE-THERMAL computer code. 
Meieran, H.B.; Westermann, E.L. (O'Donnell and Associates, Inc., 
Pittsburgh). Trans. Am. Nucl. Soc.; 27: 311-312(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17620 Time-optimal control of spatial xenon oscillations to gener- 
alized target. Schulz, E.J.; Lee, J.C. (Univ. of Michigan, Ann 
Arbor). Trans. Am. Nucl. Soc.; 27: 358-360(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17621 Phase-change front propagation during reactor transients. 
Kroeger, P.G. (Brookhaven National Lab., Upton, NY). Trans. Am. 
Nucl. Soc.; 27: 379-380(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17622 Homogeneous nonequilibrium model for blowdown pro- 
cesses. Takeuchi, K. (Westinghouse Electric Corp.. Pittsburgh). 
Trans. Am. Nucl. Soc.; 27: 380-381(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17623 Two-velocity two-phase flow model assuming one saturated 
phase. Gay, R.R. (Electric Power Research Inst., Palto Alto, CA) 
Trans. Am. Nucl. Soc.; 27: 61828(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109— 


17624 Criticality analysis of dry fuel in ANO-2 fuel storage pool. 
Brantley, J.T. (Middle South Services, Inc., New Orleans); Ma- 
chado, R.E.; Ho, J.C.; Schnatz, T.W. Trans. Am. Nucl. Soc.; 27: 421- 
422(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109— 
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17625 LWR—HWR tandem fuel flow concept. Moss, M.K. 
(Non-Proliferation Bureau, Washington, DC); Roach, K.E. Trans. 
Am. Nucl. Soc.; 27: 427-428(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17626 Reevaluation of the spectral shift control reactor. Uotinen, 
V.O.; Sapyta, J.J.; Baldwin, T.L. (Babcock and Wilcox Co., Lynch- 
burg, VA). Trans. Am. Nucl. Soc.; 27: 429-430(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17627 Spent fuel storage modification at Point Beach Nuclear 
Plant. Dill, D.L. (Wisconsin Electric Power Co., Milwaukee). Trans. 
Am. Nucl. Soc.; 27: 485-486(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17628 Containment for small pressurized water reactors. Siler, 
W.C. (United Engineers and Constructors, Philadelphia); Marda, 
R.S.; Smith, W.R. Trans. Am. Nucl. Soc.; 27: 648-649(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17629 Multisection ex-core detector spatial weighting functions. 
Mildrum, C.M.; Easter, J.R. (Westinghouse Electric Corp., Pitts- 
burgh). Trans. Am. Nucl. Soc.; 27: 676-677(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17630 In situ response time testing of temperature sensors. 
Kerlin, T.W.; Miller, L.F.; Hashemian, H.M. (Univ. of Tennessee, 
Knoxville). Trans. Am. Nucl. Soc.; 27: 679-680(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17631 Sundesert availability improvement program. Latham, 
D.W. (San Diego Gas and Electric Co., CA); Dickter, W. Trans. 
Am. Nucl. Soc.; 27: 718(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17632 Thermal margin routine for on-line digital core protective 
systems. Church, J.F.; Shesler, A.T. (Combustion Engineering, Inc., 
Windsor, CT). Trans. Am. Nucl. Soc.; 27: 727(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17633 Core analysis experience in advanced reactor cycles. 
Brown, R.T.; Perryman, J.L.; Morse, A.R.; White, PJ. (Florida 
Power and Lights, Miami). Trans. 4m. Nucl. Soc.; 27: 731-732(1977). 
From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977) 
See CONF-771 109— 


17634 STRIKES3:; transient heat conduction analysis with open 
hot channel DNBR evaluation. Kottas, P.R.; Church, J.F. (Combus- 
tion Engineering, Inc., Windsor, CT). Trans. Am. Nucl. Soc.; 27: 746- 
747(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977) 

See CONF-771109—. 


17635 Neutron spectra and fluence determination at Millstone 
Unit No. 2. Kacich, R.M. (Northeast Utilities, Hartford); Walthou- 
sen, L.D. Trans. Am. Nucl. Soc.; 27: 782-783(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 
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17636 PWR corrosion products: synthesis and significance. Ken- 
nedy, A.J. (Babcock and Wilcox Co., Lynchburg, VA). Trans. Am. 
Nucl. Soc.; 27: 783-784(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17637 Radiation exposure from neutron activation products at the 
end of LWR lifetime. Zimmerman, M.G. (Battelle Northwest Labs., 
Richland, WA). Trans. Am. Nucl. Soc.; 27: 784-785(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17638 Load factors of PWR: a statistical analysis. LeRalle, J.C.; 
Ferrari, A.; Ropars, A. (Cadarache, Saint-Paul-Lez-Durance, 
France). Trans. Am. Nucl. Soc.; 27: 811-812(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17639 Zion Generating Station steam generator operating experi- 
ence. Blomgren, J.C. (Commonwealth Edison Co., Chicago). Trans. 
Am. Nucl. Soc.; 27: 813(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17640 Effects of steam generation tube denting on Turkey Point 
operations. Paduano, H.N.; Liebler, G.E.; Pugsley, J.M. (Florida 
Power and Lights, Miami). Trans. Am. Nucl. Soc.; 27: 813-814(1977). 
From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 
See CONF-771109—. 


17641 Three years’ operating experience with AVT in Westing- 
house steam generators. Duhn, E.F.; Malinowski, D.D.; Fitecher, 
W.D. (Westinghouse Electric Corp., Pittsburgh). Trans. Am. Nucl. 
Soc.; 27: 814(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17642 Steam generator operation and water chemistry experi- 
ences at Palisades Plant. DeWitt, R.B.; Schepers, J.R. (Consumers 
Power Co., Jackson, MI). Trans. Am. Nucl. Soc.; 27: 814-815(1977). 
From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 
See CONF-771 109—. 


17643 Experience in Combustion Engineering, Inc. steam gener- 
ators. Wiatrowski, M.; Bryant, P.E.C.; Chernock, W.P. (Combustion 
Engineering, Inc., Windsor, CT). Trans. Am. Nucl. Soc.; 27: 814- 
815(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771 109—. 


17644 Descriptive model for pressurized water reactor crud. Cun- 
nane, J.C.; Kennedy, A.J. (Babcock and Wilcox Co., Lynchburg. 
VA). Trans. Am. Nucl. Soc.; 27: 814-815(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17645 Dry site operation of Rancho Seco. McColligan, J.V. 
(Sacramento Municipa’ Utility District, Herald, CA). Trans. Am. 
Nucl. Soc.; 27: 848-851(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17646 Use of reclaimed waste water in nuclear plant cooling 
towers. Rogers, A.C. (Arizona Public Service Co., Phoenix); 
Weddle, C.L. Trans. Am. Nucl. Soc.; 27: 851-852(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 
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17647 Sundesert water supply plan. Carroll, J.W. (San Diego 
Gas and Electric Co., CA). Trans. Am. Nucl. Soc.; 27: 852-853(1977). 
From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 
See CONF-771109—. 


17648 Farley data link system. Andrews, W.M. (Southern Com- 
pany Services, Inc., Birmingham, AL). Trans. Am. Nucl. Soc.; 27: 
854(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17649 Power maneuvering control studies to support Calvert 
Cliffs operation. Ebert, D.D. (Combustion Engineering, Inc., Wind- 
sor, CT); Humphries, J.R.; Lippold, J. Trans. Am. Nucl. Soc.; 27: 
854-855(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17650 Synthesis of in-core power distributions from tri-level ex- 
core detectors. Neuschaefer, H.E.; Humphries, J.R. (Combustion 
Engineering, Inc., Windsor, CT). Trans. Am. Nucl. Soc.; 27: 856- 
857(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17651 Determination of PWR refueling fuel shuffles. Nachlas, 
J.A. (Virginia Polytechnic Inst. and State Univ., Blacksburg); Kur- 
stedt, H.A. Jr.; Harris, F.R.; Kowalski, K.A. Trans. Am. Nucl. Soc.; 
27: 858-859( 1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17652 Experimental verification of power distributions calculated 
with the FLAMES3 nodal code. Mays, C.W. (Babcock and Wilcox 
Co., Lynchburg. VA). Trans. Am. Nucl. Soc.; 27: 893-895(1977). 
From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 
See CONF-771109—. 


17653 Automated approach to predict pin power peaking factors 
in PWRs. Mahna, K. (Public Service Electric and Gas Co., Newark, 
NJ). Trans. Am. Nucl. Soc.; 27: 924-925(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17654 New core protection and surveillance system. Bennett, 
C.L.; Campbell, L.A.; Hill, DJ. (Westinghouse Electric Corp., 
Pittsburgh). Trans. Am. Nucl. Soc.; 27: 938-939(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17655 Irradiated fuel sipping, inspection, and repair. Zach, J.J. 
(Wisconsin Electric Power Co., Milwaukee); Kurtz, P. Trans. Am. 
Nucl. Soc.; 27: 1019-1020(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17656 LWR plutonium isotopics calculations with the ARMP 
system. Mosteller, R.D. (Nuclear Associates International Corp., 
Rockville, MD); Andrews, W.M.; Ozer, O.; Eich, W.I. Trans. Am. 
Nucl. Soc.; 27: 918-920(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17657 On-line estimation of differential rod worth and feedback 
coefficients for a PWR. Katz, M.; Zwingelstein, G. (Centre d'Etudes 
Nucleaires de Saclay, France). Trans. Am. Nucl. Soc.; 27: 857- 
858(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 
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17658 Computer application to Genkai Nuclear Power Plant No. 
1 Unit of the Kyushu Electric Power Co. Ltd. Shiraishi, Y. (Mitsubishi 
Electric Corp., Tokyo (Japan)). Karyoku Genshiryoku Hatsuden; 27: 
No. 12, 1189-1195(Dec 1976). (In Japanese). 

Mitsubishi Electric Corporation supplied MELCOM-350/30F 
computer system to No.1 unit of the Genkai Nuclear Power Plant, 
Kyushu Electric Power Co., and it is in operation satisfactorily. The 
role of computers in nuclear power plants is to provide the operators 
the appropriate information on reactor operation and to enable them 
to judge properly the operating conditions as well as to inform them 
the abnormal conditions early so that the proper measures can be 
taken. The outlines of the hardwares, namely the computer, periph- 
eral equipments and process input/output, are described, and then 
the functions and structure of the software are explained. The 
software functions may be divided into data processing, operator 
request, primary system application and secondary system applica- 
tion functions. In addition, the functions of making ten-day reports, 
and the operation monitoring and performance calculation of the 
secondary system are included. The software system is composed of 
monitor, continuous monitoring system and application programs. 
The field tests and adjustments composed of hardware tests and 
adjustments, process input check and function confirmation tests 
were carried out after the factory tests and adjustments of this 
computer system. 


17659 Pressurized water reactor nuclear power training center. 
Koshiro, T.; Maezawa, Y.; Tokuda, K. (Nuclear Power Training 
Center, Ltd. (Japan)); Takashima, O.; Kido, K. Karyoku Genshiryoku 
Hatsuden; 27: No. 12, 1197-1202(Dec 1976). (In Japanese). 

In spite of the necessity of training nuclear power plant 
operators so as to carry out proper operation, it is almost impossible 
to utilize real plants for training. Under such condition, Nuclear 
Power Training Center, Ltd. has been established in Tsuruga City, 
Fukui Prefecture. The introduced simulator simulates the No.1 unit 
of Zion Nuclear Power Plant, Illinois, U.S.A. The simulator is 
placed in a computer room and a control room, and consists of three 
digital computers, an analog electrohydraulic controller panel, an 
instructor console, a reactor panel, a safety protecting panel, an 
alarm panel and others. The features of this simulator are the 
functions of initial conditions, snap shot, back track, freeze, local 
operation, malfunction, operation record and others. The main 
object of training is the operators who are on duty in the central 
control rooms of nuclear power plants with pressurized water reac- 
tors. Training program includes the beginner course and retraining 
course. Anyone, who possesses the scholarly attainments equal to or 
higher than those of senior high school graduates and the experi- 
ences in a thermal power plant as the qualification, is allowed to 
receive the training. The training period is 22 weeks, but 10 days for 
the retraining course. In addition, the general training course for 
those concerned with nuclear power generation is prepared, and 
curricula for these courses are briefly described. 


17660 Steam generator. Beese, G. (to Siemens A.G., Berlin 
(Germany, F.R.); Siemens A.G., Muenchen (Germany, F.R.)). 
German(FRG) Patent 2,262,150/C/. 10 Jun 1976. 6p. (In German). 

The invention is concerned with an improvement of the flow 
distribution in the feedwater of the steam generator of a PWR which 
is to reduce corrosion and thermal stresses in the tube sheet range. 
This may be achieved by passing feedwater pipes whose inlet cross- 
section is adjustable from the preheater, enclosing the cold leg of the 
U-shaped tube bundle, to the tube sheet range of the hot leg. 


17661 Hybrid computer simulator for studying xenon spatial 
effects in large pressurized water reactors. Rudolph, R.R. Lafayette, 
IN; Purdue Univ. (1976). 258p. University Microfilms Order No. 77- 
15,466. 

Thesis (Ph. D.). 

An interactive hybrid computer simulator of a large pressur- 
ized water reactor has been designed, built and tested. The model for 
the simulation is the one-dimensional nonlinear, space- and time- 
dependent neutron diffusion equation with xenon, operator con- 
trolled poisons and power coefficient feedbacks. Taking a continu- 
Ous-space discrete-time approach, the two point boundary value 
problem is solved using a development of Vichnevetsky’s decompo- 
sition method on a hybrid computer system. Comparisons of hybrid 
versus pure analog or pure digital computer solutions of this problem 
are included. Given all other factors as equal, this hybrid computer 
solution technique is seen to require less computation time, give 
solutions with equivalent or better accuracy, and require less equip- 
ment. The code used for this simulation can be easily adapted to 
most hybrid mini-computer systems. The interactive capability of the 
hybrid computer is shown to be an advantage that is possible with 
digital computers only at added cost. Therefore, this simulator is 
well suited for training of reactor operators, design and testing of 
reactor systems and development of reactor control strategies. 


17662 Steam generator. Michel, E. (to Kraftwerk Union A.G., 
Muelheim an der Ruhr (Germany, F.R.)). German(FRG) Patent 
2,358,830/A/. 28 May 1975. 7p. (In German). 
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The invention concerns a steam generator, especially for 
PWRs, with a U-tube bundle to the cold leg of which is assigned a 
feedwater heater which has two parallel flow paths for the feed- 
water, running in one case in the same and in the other case opposite 
to the direction of the primary medium flowing through the U-tube 
bundle. The distribution is done by means of a separating wall in the 
feedwater heater running across the tubes of the U-tube bundle. It is 
proposed to provide - preferably in the area of the separating wall - a 
passage between the two flow paths which may be closed and which 
may, if necessary, distribute the feedwater among both flow paths to 
the degree required. The normally closed passage may be opened by 
twisting a ring enclosing the shell of the U-tube bundle. This permits 
the steam generator to be operated preferably in the range of the 
separating wall, the feedwater heater being practically excluded. 


17663 Steam generator. Reisacher, R. (to Kraftwerk Union 
A.G., Muelheim an der Ruhr (Germany, F.R.)). German(FRG) 
Patent 2,358,829/A/. 28 May 1975. 7p. (In German). 

The flow conditions in a steam generator for a PWR, where 
the primary medium is passed through a U-tube bundle, are to be 
improved without increasing the flow resistance by providing a 
channel, narrowing towards the tube sheet, in the tube lane formed 
by the tube bundle. By this a forced afflux of feedwater, and also a 
better cooling of the tube sheet will be achieved. With the aid of a 
flow restrictor the distribution of the feedwater may be controlled. 
Datails of the design are described. 


17664 Steam generator with a preheater. Jezussek, A.; 
Schroeder, H.J.; Eggeler, E. (to Kraftwerk Union A.G., Muelheim 
an der Ruhr (Germany, F.R.)). German(FRG) Patent 2,346,454/A/. 
3 Apr 1975. 13p. (In German). 

The invention is to achieve that the consequences of thermal 
stresses and high pressures of steam generators in nuclear power 
plants will be well controlled. The steam generator, according to the 
invention, having got a feedwater heater which encloses with one 
wall a tube bundle arranged in a casing, is characterized by the wall 
consisting of a grid and a sheet held by the former, the grid passing 
through the tube bundle and its protruding parts being connected on 
opposite sides of the tube bundle with the casing. In 15 patent claims 
the kind of fixing of the grid and the sheet on the casing is stipulated. 
As a constructional example a steam generator for a PWR was 
chosen. 


POWER REACTORS, NON-BREEDING, 
GRAPHITE MODERATED 


REFER ALSO TO CITATION(S) 16860, 16861, 17844, 17861, 18100 


17665 (CONF-770929— 12) Status of Prestressed Concrete Reac- 
tor Vessel (PCRV) experimental and analytical programs in the United 
States. Callahan, J.P.; Dodge, W.G. (Oak Ridge National Lab., 
Tenn. (USA)). 1977. Contract W-7405-ENG-26. 33p. Dep. NTIS, 
PC A03/MF AO}l. 

From Seminar on HTGR safety technology; Upton, NY, 
USA (15 Sep 1977). 

During the past decade, the Oak Ridge National Laboratory 
has been engaged in a comprehensive program of experimental and 
analytical studies pertaining to the design and development of 
PCRVs. The program has been directed primarily toward the gas- 
cooled reactor since it has remained the only reactor concept 
currently utilizing PCRVs. However, interest has developed recent- 
ly in potential applications to coal conversion systems. The purpose 
of the paper is to review the background and scope of the PCRV 
Research and Development Program and to summarize the status of 
the current studies 


17666 (COO—2975-10) Advanced gas cooled nuclear reactor ma- 
terials evaluation and development program. (General Electric Co., 
Schenectady, N.Y. (USA). Energy Systems Programs Dept.). 1977. 
Contract EY-76-C-02-2975. 50p. Dep. NTIS, PC A03/MF AOI. 

Results of work performed from January 1, 1977 through 
March 31, 1977 on the Advanced Gas Cooled Nuclear Reactor 
Materials Evaluation and Development Program are presented. The 
objectives of this program are to evaluate candidate alloys for Very 
High Temperature Reactor (VHTR) Process Heat and Direct Cycle 
Helium Turbine (DCHT) applications, in terms of the effect of 
simulated reactor primary coolant (impure Helium), high tempera- 
tures, and long time exposures, on the mechanical properties and 
structural and surface stability of selected candidate alloys. A second 
objective is to select and recommend materials for future test facili- 
ties and more extensive qualification programs. Work covered in this 
report includes progress to date on alloy selection for VHTR 
Nuclear Process Heat (NPH) applications and for DCHT applica- 
tions. The present status on the simulated reactor helium loop design 
and on designs for the testing and analysis facilities and equipment is 
discussed. 
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17667 (GA-A—14479) HTGR Fuels and Core Development Pro- 
gram. Quarterly progress report for the period ending August 31, 1977. 
(General Atomic Co., San Diego, Calif. (USA)). Sep 1977. Contract 
EY-76-C-03-0167-017. 442p. Dep. NTIS, PC A19/MF AOl1. 

The work reported includes studies of reactions between core 
materials and coolant impurities, basic fission product transport 
mechanisms, core graphite development and testing, the develop- 
ment and testing of recyclable fuel systems, and physics and fuel 
management studies. Materials studies include irradiation capsule 
tests of both fuel and graphite. Experimental procedures and results 
are discussed and data are presented. 


17668 (GA-A—14611) U.S./FRG joint pebble bed reactor evalu- 
ation. Final report, fiscal year 1977. (General Atomic Co., San 
Diego, Calif. (USA)). Oct 1977. Contract EY-76-C-03-0167-061. 
217p. Dep. NTIS, PC A10/MF AO1. 

The scope of the program has been to develop technical, 
economic, and program information in support of decisions and 
planning by DOE regarding thermal gas-cooled reactor (TGR) 
development in the U.S. and cooperative international TGR pro- 
grams. Particular emphasis has been placed on technical review of 
the large pebble bed high-temperature gas-cooled reactor (HTR) 
concept under development by the Federal Republic of Germany 
(FRG). A matrix of decision input information has been prepared. 
This information is summarized in this report and includes compari- 
son information for selected energy alternatives. Technical review of 
the large pebble bed reactor concept emphasizes the core and related 
systems, considering that other HTR plant features are similar for 
either prismatic or pebble bed fuel cores. A review of the prestressed 
cast iron pressure vessel (PCIV) concept is reported along with 
safety and licensing considerations for potential U.S. licensing of an 
FRG-developed HTR plant. 


17669 (GA-A—14626) Fort St. Vrain Plant Surveillance and 
Testing Program. Quarterly progress report for the period ending 
September 30, 1977. (General Atomic Co., San Diego, Calif. (USA)). 
Oct 1977. Contract EY-76-C-03-0167-052. 60p. Dep. NTIS, PC A04/ 
MF AOI. 

The program described encompasses post-startup tests and 
surveillance of FSV plant components and systems to increase the 
knowledge of operating characteristics of large HTGRs. This report 
contains a summary of analysis activities related to a reactor trip test 
and a turbine trip, and surveillance activities related to steam gener- 
ator performance and PCRV structural response during operation 
and a scheduled maintenance shutdown. 


17670 In-line monitoring of effluents from high-temperature gas- 
cooled reactor fuel particle preparation processes by mass spectrom- 
etry. Lee, D.A.; Constanzo, D.A.; Stinton, D.P.; Carpenter, J.A. Jr.; 
Rainey, W.T.; Canada, D.C.; Carter, J.A. (Oak Ridge National Lab., 
TN). Nucl. Technol.; 34: No. 1, 89-97(Jun 1977). 

The carbonization, conversion, and coating processes in the 
manufacture of high-temperature gas-cooled reactor fuel particles 
have been studied with the use of a time-of-flight mass spectrometer. 
Noncondensable effluents from these fluidized-bed processes have 
been monitored continuously from the beginning to the end of the 
process. The processes monitored are these: uranium-loaded ion 
exchange resin carbonization, the carbothermic reduction of UOz to 
UC,, buffer and low-temperature isotropic pyrocarbon coatings of 
fuel kernels, SiC coating of the kernels, and high-temperature parti- 
cle annealing. Changes in concentrations of significant molecules 
with time and temperature have been useful in the interpretation of 
reaction mechanisms and optimization of process procedures. 


17671 (ORNL-tr—4525) Microprobe studies on oxide kernels of 
high burnup with added carbide. Gruebmeier, H.; Naoumidis, A. Jan 
1977. Translation of IRW-TN—130/76. 25p. MF AOl. 

Portions of document are illegible. 

Uranium carbide additives in oxide kernels to suppress the 
amoeba effect have an influence on the behavior of the fission 
product in the fuel kernel. As shown by microprobe investigations 
on high burnup particles in the radiation experiments BR2-P14/16, at 
least two fission product phases which contain carbon develop. Of 
these two phases, one phase primarily contains, in addition to the 
rare earth metals, the fission product metals (Mo, Ru, Tc, Rh, Pd, 
Zr) and uranium, while the other phase, which has a higher carbon 
content, also has a high barium concentration. It follows from 
thermodynamic considerations that the buffer effect of the carbides 
on the oxygen potential in the fuel kernel is not yet exhausted, so 
despite the low carbide content (10% uranium carbide), the amoeba 
effect is still safely prevented even at high burnups (70% FIMA). 


17672 Generalized approach to thermodynamic cycle analysis. 
Henry, C.D. III. Tucson, AZ; Univ. of Arizona (1977). 294p. Uni- 
versity Microfilms Order No. 77-20,618. 

Thesis (Ph. D.). 

Engineering studies of Rankine cycle energy systems using 
working fluids other than water-steam are often hindered by lack of 
good experimental data for the thermodynamic functions (enthalpy, 
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entropy, internal energy, specific heat) and physical properties. The 
use of thermodynamic functions based on generalized equations of 
state, along with physical properties estimation methods, is proposed 
and demonstrated. It is shown that they can be used to predict, with 
acceptable accuracy, the thermodynamic properties in a system 
power cycle analysis. Such an analysis requires a minimal knowledge 
of a fluid’s physical properties. The performance of a binary power 
system with a Rankine bottoming cycle using various fluids is 
examined. The generalized approach is compared with analyses 
based on actual thermodynamic data. Three secondary fluids (isobu- 
tane, propane, ammonia) are compared in the High Temperature 
Gas-cooled Reactor Gas Turbine (HTGR—GT) binary cycle in 
which helium is the primary fluid. Isobutane is examined as a 
working fluid in several high-pressure closed-cycle geothermal 
power systems in which water is the primary fluid. For the 
HTGR—GT bottoming cycle, the calculated power outputs using 
the generalized approach agree to within 9 percent of those calculat- 
ed using real input data; for the geothermal systems the agreement is 
within 15 percent. 


17673 Contributions to fuel rod process development studies for 
the Fort St. Vrain HTGR. Simnad, M. (General Atomic Co., San 
Diego, CA). Trans. Am. Nucl. Soc.; 27: 289-290(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17674 Performance of ThO, in HTGR fuel particles. Stansfield, 
O.M.; Smith, C.L.; Myers, B.F.; Scheffel, W.J. (General Atomic Co., 
San Diego, CA). Trans. Am. Nucl. Soc.; 27: 310-311(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17675 Fission product release in an HTGR following a LOCA. 
Dickey, J.M. (Brookhaven National Lab., Upton, NY). Trans. Am. 
Nucl. Soc.; 27: 626(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17676 Rise in power test program at the Fort St. Vrain HTGR. 
Brey, H.L. (Public Service Co. of Colorado, Platteville); Olson, 
H.G.; Rodriguez, C.; Hill, E.D. Trans. Am. Nucl. Soc.; 27: 855- 
856(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17677 Some considerations on the high temperature low cycle 
fatigue criteria for VHTR. Shimizu, S.; Ikemoto, Y. (Kawasaki 
Heavy Industries Ltd., Kobe (Japan)). FAPIG (Tokyo); No. 83, 19- 
24, 33(Nov 1976). (In Japanese). 

The machinery and equipments for VHTRs are used in the 
temperature range from 700 to 1000 deg C, and high thermal stress 
tends to arise, accordingly the studies on the break of heat-resistant 
materials due to thermal fatigue and high temperature low cycle 
fatigue have become the important subject. However, there is not 
the study on VHTRs at all now. It is especially important to 
establish the new method of designing high temperature structures 
by taking the mutual effect of fatigue and creep into account. In this 
study, on the basis of the results of high temperature low cycle 
fatigue test carried out by the authors, it was intended to examine the 
applicability of the damage rule concerning the mutual effect of 
fatigue and creep and the method of estimating fatigue data to the 
VHTR temperature range, to point out the problems, and to search 
the course of establishing such design method. The method of 
estimating fatigue data with tensile fracture characteristics is useful 
in relatively low temperature range, and its applicability to the 
VHTR temperature range was examined. The method proposed by 
the authors distinguishes the damage in which strain does not 
accumulate in one direction and the damage in which strain accumu- 
lation occurs in One direction, and it showed good agreement with 
experimental results. 


17678 Experience of operation of channels with uniflow genera- 
tion of steam in the first APS reactor. Dolgov, V.V.; Kozlov, V.Ya.; 
Minashin, M.E.; Petrov, V.D.; Tregubov, V.B.; Sharapov, V.N. Az 
Energ. (USSR); 41: No. 2, 75-81(Aug 1976). (In Russian). 

Described are experimental fuel channels and fuel elements 
with heat exchange intensifiers, diagrams of channel connection to 
the reactor loop circuit and testing conditions. Some results of the 
experiments are given. Superheated steam with a temperature up to 
400 deg C and 125 atm. pressure has been produced in a system 
consisting of four series-connected tubular fuel elements 1700 mm 
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long each, with underheated water being supplied to the input 
(consumption is about 300 kg/hr). The internal heat emitting surface 
of the fuel elements is cross-ribbed. It has annular crimping, 0.5-1 
mm high. Two types of instability of the experimental channel 
regime have been ascertained, i.e. instability accounted for by con- 
sumption variations in the channel tract and instability accounted for 
by reactor efficiency variations. Calculated estimations as well as an 
analysis of the experimental data have made it possible to determine 
a temperature gradient order with respect to the fuel element length. 
In a range of heat emission for steam, the gradient is 0.1-0.2 c/mm, in 
a transition zone it is 0.5-1 c/mm. Gradients in the radial direction in 
the tube of the fuel element are two orders higher. Width of the 
transition zone has been determined through efficiency variations. 
For a calculated regime it is 100-150 mm. The reactor testing of the 
fuel elements with heat exchange intensifiers operating under condi- 
tions of complete water evaporation with steam superheating with- 
out an intermediate separation has confirmed a feasibility of a direct- 
flow steam generation system in reactors with tubular fuel elements. 


17679 Nuclear thermal power plant. Coast, G.; Lockett, G.E. (to 
Commission of the European Communities, Brussels (Belgium)). 
German(FRG) Patent 1,539,904/C/. 29 Apr 1976. 6p. (In German). 

Spatial arrangements of gas turbine and turbine compressor in 
the upper part of a concrete cylindrical pressure vessel surrounding 
a reactor core are given. Furthermore, an improved recuperator is 
described. If the gas turbine and turbine compressor each form one 
unit, then two openings diametrically oppositely arranged in the 
cylindrical pressure vessel take up both aggregates. The number of 
Openings arranged at the same peripheral distance may increase to 6 
if the flow machines form several units to make better use of the 
pressure vessel space. The integration of heat exchange systems, of 
gas turbine and turbine compressor in the pressure vessel room has 
the advantage of better thermal power yields and a compacter 
construction. 


17680 Coolant purification system of high-temperature gas cooled 
reactors. Review. Danilov, E.A.; Grigorenko, N.M.; Kostikov, L.E. 
At. Tekh. Rubezhom; No. 9, 15- 19(Sep 1975). (In Russian). 

Systems for purifying the coolant of high-temperature gas- 
cooled reactors are discussed. In the Dragon reactor helium is 
purified from radioactive isotopes of inert gases by adsorbing them 
On activated carbon at -196°C. Krypton and xenon are retained in a 
system consisting of five identical adsorbers. The use of four ad- 
sorbers (the fifth is in reserve) ensures retention of xenon for 200 hr 
and of krypton for 15 hr. The Peach Bottom reactor also has 
cryogenic purification system with helium blown through the fuel 
elements. The gas temperature at the activated carbon outlet is 21°C 
and the operating temperature is 16 to 42°C. The full heat load of 
the adsorbers is 1.7 kW; the calculated temperature is 196°C. A 
purification system for a high-temperature thorium reactor with 300 
MW (el) power is also described. The basic parameters used in 
designing a coolant purification system are given. In the Fulton 
reactor, with 1160 MW (el), there is an additional regeneration 
system for radioactive gas. The total operating time of the system is 
several months per year. Analysis of the purification system loops of 
the high-temperature gas-cooled reactors shows that fission product 
escape is prevented by three barriers, which ensure protection of 
personnel and the environment from the hazard of radioactive gases. 
These are the fuel particle coatings, the first loop, and the shielding 
within which the facility is located. The advantages of the cryogenic 
system of purification - high efficiency. small dimensions, and reli- 
ability in operation - have been demonstrated in operation on pro- 
ducing high-temperature gas reactors. The data obtained are widely 
used in designing similar systems for higher power high-temperature 
reactors. 


POWER REACTORS, NON-BREEDING, 
OTHERWISE MODERATED OR UNMODERATED 


REFER ALSO TO CITATION(S) 17625, 17626, 17837, 17852 


17681 Some aspects of the thorium fuel cycle in heavy-water- 
moderated pressure tube reactors. Banerjee, S. (Whiteshell Nuclear 
Research Establishment, Pinawa, Manitoba); Hatcher, S.R.; Lane, 
po Tamm, H.; Veeder, J.I. Nucl. Technol.; 34: No. 1, 58-68(Jun 
1977). 

The use of thorium fuel cycles in heavy-water-moderated 
pressure tube (CANDU) reactors will allow much more energy to 
be extracted from a given amount of fuel than is possible with the 
present natural uranium cycle. The extent to which various factors 
affect thorium fuel cycle economics and resource consumption with 
equilibrium **°U levels in the fuel is considered. Resource consump- 
tion in growing nuclear power systems is also considered, and it is 
shown that considerable savings can be achieved even under condi- 
tions of rapid growth. The main elements of the development 


NUCLEAR POWER PLANTS 1837 


program necessary to provide the technological base for thorium 
fuel cycles in CANDU reactors are discussed. 


17682 E2-type measuring fuel elements for A-1 power plant reac- 
tor. Stanc, S.; Tomik, J.; Rohar, S. (Atomova Elektraren Bohunice, 
Jaslovske Bohunice (Czechoslovakia)). Jad. Energ.; 23: No. 2, 41- 
45(Feb 1977). (In Slovak). 

Measuring E2 fuel elements E2 were charged into the reactor 
during the Ist and IInd stages of power start-up. A 112 mm diameter 
fuel element was charged into channel G-07 of the reactor on 
October 8, 1972 before the physical start-up and was removed from 
the reactor on March 28, 1974 with a mean burnup of 5000 MWd/t. 
A 100 mm diameter fuel element was charged into channel N-09 on 
August 7, 1974 and on March 3, 1975 had a burnup of 3260 MWd/t. 
With the fuel element in the reactor core, the temperature profile 
was observed of gas at the fuel element outlet which varied owing to 
different operating states of the reactor. Most significant were 
changes in neutron flux over the diameter and height of the fuel 
element, changes in output and in gas flow over the fuel element. 
The experimental results showed that the temperature profile of the 
112 mm dia. fuel element is even and that the temperature measured 
at the outlet of standard fuel elements is a good indicator of 
calorimetric temperature. In 100 mm dia. elements the temperature 
profile is less even, the element centre is undercooled and the 
temperature measured on the axis is lower than the calorimetric 
temperature. In these elements it is necessary to convert the tem- 
perature from measured to calorimetric. The measured temperature 
profiles for both types of fuel elements were compared with theoreti- 
cal values and it was found that the temperature profile measured at 
the gas outlet of the fuel element is significantly more even than the 
theoretical profile. The differences between maximum and minimum 
temperatures were in the measured profiles up to 3 to 4 times smaller 
than in the calculated profiles. This is because the model does not 
fully take into account gas mixing in the fuel elements. 


17683 Comparative analysis of pellet-cladding interaction from 
Halden reactor tests. Marshall, R.K.; Hann, C.R. (Battelle Northwest 
Lab., Richland, WA). Trans. Am. Nucl. Soc.; 27: 240-241(1977). 
From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 
See CONF-771109—. 


17684 Thoria fuel technology for CANDU-PHW reactors. Jones, 
R.W. (Atomic Energy of Canada Ltd., Pinawa, Manitoba); Lee, 
H.R.; Hahn, H.; Walker, J.F.; Celli, A. Trans. Am. Nucl. Soc.; 27: 
303-304(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17685 Fuel technology for denatured thorium cycles in CANDU 
reactors. Lane, A.D.; Jones, R.W.; Hamel, D. (Atomic Energy of 
Canada Ltd., Pinawa, Manitoba). Trans. Am. Nucl. Soc.; 27: 304- 
305(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17686 Implicit Eulerian hydrodynamics technique for multicom- 
ponent systems. Weber, D.P. (Argonne National Lab., IL). Trans. 
Am. Nucl. Soc.; 27: 383-384(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17687 Molten-salt reactors for efficient nuclear fuel utilization 
without plutonium separation. Engel, J.R.; Spiewak, I. (Oak Ridge 
National Lab., TN). Trans. Am. Nucl. Soc.; 27: 431-432(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17688 Characteristics of plutonium-topped thorium cycles in 
heavy-water-moderated pressure tube reactors. Banerjee, S. (McMas- 
ter Univ., Hamilton, Ont.); Barclay, F.W. Trans. Am. Nucl. Soc.; 27: 
461-463(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17689 Heterogeneous gas core reactor power plants. Han, K.L.; 
Dugan, E.T.; Diaz, N.J. (Univ. of Florida, Gainesville). Trans. Am. 
Nucl. Soc.; 27: 722-723(1977). 
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From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 
See CONF-771109—. 


17690 Three-dimensional nuclear-thermal-hydraulic calculation 
program SIPREC. Natori, H.; Komata, M.; Yamamoto, M. (Hitachi 
Ltd., Kawasaki, Japan). Trans. Am. Nucl. Soc.; 27: 737-738(1977). 
From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 
See CONF-771109—. 


17691 Radiative temperature of uranium plasmas for gaseous core 
reactor. Maceda, E.L.; Miley, G.H. (Univ. of Illinois, Urbana). 
Trans. Am. Nucl. Soc.; 27: 931-932(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17692 Nonproliferation features of the gas core reactor. Lowry, 
L.L. (Los Alamos Scientific Lab., NM); Helmick, H.H.; Kendall, 
J.S. Trans. Am. Nucl. Soc.; 27: 933(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17693 Gas core reactors: neutronics, SNM proliferation, and 
resource utilization. McLaughlin, T.P.; Soran, P.D.; Hansen, G.E. 
(Los Alamos Scientific Lab., NM). Trans. Am. Nucl. Soc.; 27: 934- 
935(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17694 Induction effects of Advanced Thermal Reactor. Shima, S.; 
Sawai, S. (Power Reactor and Nuclear Fuel Development Corp., 
Tokyo (Japan)). Genshiryoku Kogyo; 22: No. 12, 22-26(Dec 1976). (In 
Japanese). 

In the report presented in August, 1976, by Inaba committee, 
the route from light water reactors to fast breeder reactors was 
agreed upon as the reactor strategy in Japan. As for the advanced 
thermal reactor being developed by PNC, it was decided to forward 
the research and development of a large reactor, but rather passive 
attitude was shown to the adoption of the reactors of this type. In 
the development of the advanced thermal reactor, the strategy for 
nuclear fuel resources was regarded as important, such as the saving 
of natural uranium consumption, the reduction of uranium enrich- 
ment and separation requirements, and others. Also the necessity of 
the independent development was the reason. The various circum- 
stances regarding the acquisition of nuclear fuel from now to 2000 
seem to be severe, and the problem of the accumulation of plutonium 
coming out of light water reactors is becoming imminent. Advanced 
thermal reactors can utilize both uranium and plutonium most effec- 
tively without changing the dimensions of grids and fuels. They are 
scarcely affected by the price rise of natural uranium and enriched 
uranium. The effects of introducing advanced thermal reactors on 
the nuclear fuel cycle in Japan were evaluated by assuming the scale 
of nuclear power generation and the composition of reactor types. 
The exclusive burning of plutonium in advanced thermal reactors 
seems to be the best way. 


17695 Pressure tube type reactor. Watari, Y. (to Hitachi Ltd., 
Tokyo (Japan)). Japanese Patent 1977-36,291/A/. 17 Sep 1975. 4p. 
(In Japanese). 

A method to separately arrange fuels, which have different 
characteristic with respect to variation in volume rate of coolant 
void is described. The quantity of cooling water within a pressure 
tube into which uranium fuel containing no plutonium, and the 
quantity of cooling water within the pressure tube into which 
plutonium fuel is inserted, are adjusted so that the core power may 
safely be flattened without operating the control rod. 


17696 Pressure tube type reactor. Watari, Y.; Masuda, H. (to 
Hitachi Ltd., Tokyo (Japan)). Japanese Patent 1977-4,986/A/. 2 Jul 
1975. 5p. (In Japanese). 

A reactor which can enhance soundness of fuel and is excel- 
lent in controllability and safety is described. A pressure tube type 
reactor provided at its core with different kinds of fuels which 
exhibit different change in reactivity relative to change in flow rate 
of coolant, said different kinds of fuels being uniformly mounted on 
the core, whereby change in power of the reactor may be controlled 
by controlling flow rate of coolant. 
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REFER ALSO TO CITATION(S) 17552, 17557, 17562, 17563, 
17824, 17837, 17840, 17841, 17842, 17843, 17859, 17895, 17979, 
18051, 18081, 18089, 18090, 18091, 18096, 18097, 18101, 18105, 
18106, 18107, 18108, 18111, 18112, 18115, 18116, 18121, 18126, 
18133, 18136, 18141, 18142, 18143, 18144, 18145, 18146, 18147, 
18148, 18149, 18151, 18152, 18153, 18154, 18155, 18156, 18157, 
18158, 18159, 18160, 18161, 18162, 18163, 18164, 18165, 18166, 
18167, 18168, 18170, 18171, 18173, 18174, 18175, 18176, 18177, 
18178, 18179, 18180, 18181, 18182, 18183, 18184, 18185, 18186, 
18187, 18188, 18189, 18190, 18191, 18192, 18193, 18194, 18195, 
18196, 18197, 18198, 18199, 18200, 18201, 18202, 18203, 18204, 
18235, 18251, 18252, 18253, 18835, 18956, 19001, 19002, 19048, 
19089, 19093, 19097, 19104, 19142, 19582, 19583 
17697 (ANL-CT—77-25) Measurement of liquid sodium flow in 
the secondary system of the EBR-II by a neutron activation technique. 
Kehler, P.; Forster, G.A.; Price, C.C.; Sackett, J.I.; Curran, R.N. 
(Argonne National Lab., Ill. (USA)). Jun 1977. Contract W-31-109- 
ENG-38. 108p. . 

The liquid sodium flow velocity in the secondary system of 
the EBR-II was measured by a neutron activation technique. This 
test has verified the computer program used for the modeling of 
flow measurements by neutron activation techniques, has proven the 
feasibility of neutron activation methods for the in-situ calibration of 
flowmeters measuring liquid sodium flow through 30 cm pipes, and 
has provided calibration data for the EBR-II secondary system 
sodium flow instrumentation. 


17698 (ANL-CT—77-29) Measurement of the acoustic noise 
backgound in the Experimental Breeder Reactor II, upper plenum. 
Carey, W.M.; Bobis, J.P.; Gavin, A.P. (Argonne National Lab., III. 
(USA)). Dec 1977. Contract W-31-109-ENG-48. 199p. . 

Measurements of the acoustic background of an operating 
Liquid Metal Fast Breeder Reactor (LMFBR) have been performed 
over a seventeen month period in 1976 and 1977 at the Experimental 
Breeder Reactor II (EBR-II) in Idaho. These data are presented in 
terms of linear average spectra, autocorrelation and cross power 
spectral density for 0.2 to 5 kHz and 4 to 50 kHz analysis ranges. 
These data are shown to be weakly stationary. The data below 5 
kHz were shown to be dominated by pump-induced structural 
vibrations and the excitation of acoustic resonances. The data above 
5 kHz were shown to be the result of flow noise and the response of 
the reactor geometry to this flow noise. Acoustic resonances in the 4 
to 50 kHz frequency region were closely spaced and produced a 
smeared response. The higher frequency data were also shown to be 
influenced by local flow effects and sensor mounting characteristics. 
A strong correlation of high frequency data with flow is presented, 
indicating that an appreciable portion of the high frequency data 
could be due to the action of each fuel subassembly acting as a 
subsonic jet. These measurements provide a basis for the acoustic 
surveillance of LMFBRs. 


17699 (ANL-CT—77-37) Results from the testing of a TCE DC- 
14B and the ORNL FC-3 fission counter-chambers in the EBR-II 
NITF at temperatures up to 546°C. EBR-II run 82 (May 1976)—Run 
89 (August 1977). Taboas, A.L.; Yingling, G.E. (Argonne National 
Lab., Ill. (USA)). 14 Sep 1977. Contract W-31-109-ENG-38. 47p. . 

The performance of two high temperature fission counter- 
chambers in an LMFBR environment is evaluated and reported. The 
test results indicate that using current-sensitive preamplifiers, the 
ORNL FC-3 detector can be successfully operated as a long term 
LLFM at temperatures up to approximately 400°C, while the TCE 
DC-14B, S/N 7304-69 detector can be successfully operated as a 
long term, fixed position, wide range neutron flux monitor at tem- 
peratures up to approximately 565°C, in a gamma flux of 186 mC/ 
Kg.s and a neutron flux greater than 1.1 x 10'' nv. 


17700 (ANL-CT—78-8) Influence of heterogeneous core geome- 
try upon outlet plenum mixing. Howard, P.A. (Argonne National 
Lab., Ill. (USA)). Nov 1977. Contract W-31-109-ENG-38. 49p. . 

LMFBR outlet plenum temperatures were simulated and re- 
corded for three different heterogeneous core configurations. Core 
geometry included the CRBR Alternate Fuel Management Scheme 
(AFMS) case 9’ and two modifications of the central assemblies. 
Experiments were conducted at '/;o-scale where water was used as a 
test fluid. A total of 367 assemblies were simulated including fuel, 
inner blanket, outer blanket, and control assemblies. A scale model 
of the CRBR UIS was used in all tests and conditions close to Start- 
of-Cycle 1 were simulated. The steady-state temperatures and oscil- 
lations were recorded for 80 locations throughout the outlet plenum. 
Particular emphasis was placed upon chimney temperatures and 
leakage temperatures. 


17701 (ANL-CT—78-10) Critical heat flux tests at low water 
flow and 7.3 MPa: interim report. France, D.M.; Chiang, T.; Carlson, 
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R.D. (Argonne National Lab., Ill. (USA)). Oct 1977. Contract W-31- 
109-ENG-38. 82p. . 

Low flow critical heat flux (CHF) tests were performed in 
the ANL Steam Generator Test Facility (SGTF) employing sodium 
to boil water in a straight, vertically mounted, water tube under 
forced convection operation. The 2'/, Cr-1 Mo steel tube dimen- 
sions were: 13.1 m length, 10.1 mm I.D. and 15.4 mm O.D. Results 
of nine tests at 7.3 MPa water pressure and mass fluxes of 550, 270 
and 140 kg/m?. s covering a broad range of critical heat flux, were 
selected for presentation in order to supply data on the earliest 
possible schedule. Parametric conditions at CHF are given including 
heat flux and quality. Measured and ana‘yzed tube wall, thermal 
fluctuation data and thermal stresses are presented for each test. 
Only one test at the highest heat flux of 0.76 MW/m? and 270 kg/m? 
. § mass flux exhibited cyclic thermal stresses in the marginal range 
for meeting ASME requirements for 30 years lifetime. All other tests 
showed considerably lower stresses. 


17702 (CONF-761107—28) Economical removal of sodium water 
reaction products (SWRP) from an LMFBR intermediate heat trans- 
port system (IHTS). Anand, R.K.; Reynolds, R.G. (American Soci- 
ety of Mechanical Engineers, New York). 1976. 6p. Society of 
Mechanical Engineers, New York. 

From Annual meeting of the American Society of Mechani- 
cal Engineers; New York, NY, USA (29 Nov 1976). 

The system study concludes that, after a sodium-water reac- 
tion in an LMFBR power plant, the hot sodium circulation process 
is an economical and practical method of removing the SWRP from 
the IHTS. It is proposed that the impure sodium produced by the 
hot sodium circulation process be purified by a special fast cleanup 
cold trap design which is shown herein. The hot sodium circulation 
process, using the special fast cleanup cold trap, is shown to save a 
significant amount of downtime during the life of each LMFBR 
plant. A development program for the recommended process is 
included. 


17703 (CRBRP-ARD—0173) Clinch River Breeder Reactor 
Plant. Plan for inservice inspection. Blinn, H.O.; Chase, W.L. (Wes- 
tinghouse Electric Corp., Madison, Pa. (USA). Advanced Reactors 
Div.). Sep 1977. Contract EY-76-C-15-2395;EY-76-C- 15-0003. 45p. . 

The plan describes the approach to be followed in specifying 
the type, extent, and frequency of inservice inspections to be per- 
formed on the Clinch River Breeder Reactor Plant (CRBRP). The 


plan also gives the basis for the approach and specifies requirements 
for inspection. In addition, a preliminary listing of examinations to be 
performed on components and systems which make up the coolant 
boundary is included. The inservice inspection requirements given 
are based on protection of public health and safety. 


17704 (CRBRP-ARD—0184) Clinch River Breeder Reactor 
Plant. Numerical evaluation of an elbow element for inelastic flexibity 
analysis of piping. Scheller, J.D.; Mallett, R.H.; Nair, B.R. (Westing- 
house Electric Corp., Madison, Pa. (USA). Advanced Reactors 
Div.). Sep 1977. Contract EY-76-C-15-2395. 109p. . 

The PIRAX computer program embodies a simplified model 
for predicting in inelastic behavior of piping elbows at elevated 
temperature. This model is evaluated for use in inelastic flexibility 
analysis of LMFBR piping by comparing results obtained using 
PIRAX with results obtained from more complex analytical models 
and tests. Isolated piping elbows are examined under in-plane and 
out-of-plane loading. Plasticity, thermal creep under load-controlled 
loading and relaxation by thermal creep under deformation-con- 
trolled loading are considered. The load versus deformation behav- 
ior obtained using the simplified model for piping elbows is judged 
to be a useable approximation. Based upon this evaluation, it is 
concluded that the inelastic flexibility analysis capability of the 
PIRAX computer program should be useful for detecting elastic 
followup in LMFBR piping systems and for classifying forces in- 
duced in LMFBR piping systems into load-controlled and deforma- 
tion-controlled categories. 


17705 (GA-A—14084) Testing of ENDF/B-4 with GCFR design 
codes through analysis of critical experiments. Hess, A.L.; Moore, 
R.A.; Mathews, D.R. (General Atomic Co., San Diego, Calif. 
(USA)). Sep 1977. Contract EY-76-C-03-0167-023. 34p. Dep. NTIS, 
PC A03/MF AOl. 

This topical report describes the data testing activities for 
Version IV of the Evaluated Nuclear Data File which were carried 
out at General Atomic Company. A total of six selected benchmark 
critical assemblies were analyzed using General Atomic design 
methods. Calculations of derived parameters such as eigenvalues, 
reaction rates, and central worths were compared with calculations 
made by other agencies. Close inspection of spectral indices indicates 
possible methods for code improvements. Adequacy of Version IV 
data is discussed. 


17706 (GA-A— 14536) Preliminary study of alternate fuel cycles 
for the gas-cooled fast breeder reactor. Hamilton, C.J. (General 
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Atomic Co., San Diego, Calif. (USA)). Aug 1977. Contract EY-76- 
C-03-1067-023. 40p. Dep. NTIS, PC A03/MF AOI. 

A program that will quantify the capability of the GCFR on 
any fuel cycle that appears to be politically realistic is outlined. 
Preliminary calculations are performed and the approximate breed- 
ing ratio, specific power, and mass flows are determined. Some 
sensitivity studies are made to estimate the value of improved fuel 
and structural materials. A number of possible fuel strategies which 
consider systems of reactors are superficially reviewed and related to 
future energy needs. Fuel cycle strategies that attempt to meet future 
energy needs while not increasing the potential for weapons prolif- 
eration are suggested, and the advantages of the GCFR in such 
strategies are discussed. 


17707 (GEFR—00051(L)-2) Self-wastage phenomena. Volume 
II. Experimental data from GE test facilities. Gudahl, J.A.; Greene, 
D.A.; Hunsicker, J.C.; Ulpindo, C.Q. (General Electric Co., Sunny- 
vale, Calif. (USA). Fast Breeder Reactor Dept.). Feb 1977. Contract 
EY-76-C-03-0893-010. 179p. . 

A study on self-wastage phenomena in LMFBR steam gener- 
ators is described. Experimental data on preliminary scoping tests 
and the Phase | test series are included. The report also contains 
descriptions of the test facilities in which the tests were made and a 
description of the techniques used to obtain the data. 


17708 (GEFR—14029-12) Steam generator materials engineering 
twelfth quarterly report, April—June 1977. Challenger, K.D. (Gener- 
al Electric Co., Sunnyvale, Calif. (USA). Fast Breeder Reactor 
Dept.). Jul 1977. Contract EY-76-C-03-0893-018. 42p. . 

The primary objective of the work reported here is to charac- 
terize materials, mainly 2'/, Cr-1 Mo and stainless steels, to assure 
that satisfactory materials compatibility is achieved with expected 
LMFBR steam generator environments. Data are presented on de- 
carburization phenomena, steam corrosion, and fracture properties. 


17709 (GEFR—14031-12) Core restraint engineering. Twelfth 
quarterly report, May—June 1977. (General Electric Co., Sunnyvale, 
Calif. (USA). Fast Breeder Reactor Dept.). Aug 1977. Contract EY- 
76-C-03-0893-023. 25p. . 

The design guidelines and the corresponding technology re- 
quired to design LMFBR core restraint systems and to support 
applicable licensing processes are discussed. Progress is described for 
subtasks related to refueling force evaluation and test, instrumented 
simulated fuel assemblies, core restraint transient analysis, in-reactor 
monitoring, advanced core restraint studies, and seismic evaluation. 


17710 (HEDL-TME—77-94) HEDL mixed oxide fuels fabrica- 
tion development. Quarterly progress report, January—March 1977. 
Bardsley, R.E. (comp.). (Hanford Engineering Development Lab., 
Richland, Wash. (USA)). Sep 1977. Contract EY-76-C-14-2170. 25p. 
Dep. NTIS, PC A02/MF AOl. 

Progress in LMFBR fuel fabrication development is de- 
scribed under the following headings: fuel characterization and 
attribute engineering, test fuel and pin fabrication, ANL/SLSF and 
IPE safety development pin fabrication, tag gas capsule fabrication, 
fuel assembly fabrication, and FFTF test articles. 


17711 (NEDM—14164) Evaluation of strain cycling effects in 
the DNB zone of the CRBR evaporators. Magee, P.M.; Casey, ; 
Chus, C.L.; Dillman, C.W.; Roberts, J.M.; Wolf, S. (General Elec- 
tric Co., Sunnyvale, Calif. (USA). Breeder Reactor Dept.). Dec 
1976. Contract EY-76-C-03-0893-010. 156p. . 

Departure from nucleate boiling (DNB) occurs in the water- 
steam tubes of the CRBR evaporators. The flow preceding the DNB 
(or dryout) point is dispersed annular flow characterized by a film of 
liquid water adjacent to the tube wall. Heat transfer is by nucleate 
boiling. As the liquid film evaporates, it decreases in thickness and, 
at DNB, the film finally breaks up into rivulets and dry spots. After 
the rivulets have evaporated the wall is covered by bulk vapor with 
entrained droplets, and heat transfer is by film boiling with a heat 
transfer coefficient considerably lower than for the wet region 
immediately preceding dryout. Axial oscillation and/or movement 
of the DNB point cause oscillations between wet-wall heat transfer 
coefficients, which in turn produce oscillations in the tube wall 
temperatures and thermally induced stresses which can significantly 
reduce tube life and, in the limit, lead to fatigue of the tube wall. In 
March 1976, a task force was established to evaluate the DNB design 
basis for the CRBR steam generator system (system 53). The basic 
objectives of the task force investigation were as follows: (1) Deter- 
mine if a DNB thermal cycling problem actually exists in the CRBR 
evaporator and, if so, its magnitude; (2) determine if the current 
design approach (recirculation ratio constant at full power value) is 
feasible and provides 30 years DNB thermal cycle fatigue life; and 
(3) if the current design approach is not feasible, recommend neces- 
sary design changes, giving strong consideration to cost and sched- 
ule impact on system 53. This report summarizes the task force's 
technical evaluations, analyses and recommendations regarding the 
system 53 design. 
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17712 (NUREG—0387) Corrosion critique of the 2 1/4 Cr—1 
Mo steel for LMFBR steam generation system applications. Zima, 
G.E. (Battelle Pacific Northwest Labs., Richland, Wash. (USA)). Jul 
1977. Contract EY-76-C-06-1830. 79p. MF AO1. 

Portions of document are illegible. 

The unstabilized ferritic steel of nominal composition, 2'/sCr- 
1Mo, has been proposed for critical structural assignments in 
LMFBR powerplants, specifically: the tubing, tubesheet and shell of 
the evaporator and superheater components. The interest in this steel 
has been based on a presumably favorable general corrosion proper- 
ty spectrum, acceptable mechanical properties and fabricability, and 
certain economies associated with the low alloy content. This report 
is an attempt at a general corrosion assessment for the 2'/sCr-1Mo 
steel and an identification of corrosion problem areas potential to 
this steel from the sodium and water/steam systems of the proposed 
working environment. There is a considerable area of uncertainty in 
the sodium-side response of 2'/sCr-1Mo steel, centered in the loss 
and redisposition of carbon during long-term exposure to sodium of 
various impurity backgrounds. It is submitted that present evidence 
relating to the water/steam-side corrosion behavior of the 2'/4Cr- 
1Mo steel, under nominal and conceivable perturbed environmental 
conditions, constitutes the principal concern for the proposed 
LMFBR powerplant applications of this steel. It is suggested that 
this unfavorable corrosion aspect represents an inherent limitation of 
the low alloy content of this steel, probably largely independent of 
melting and processing recourses, and it is a sufficient basis to 
question the incentive for a continuation of the collateral studies of 
this steel for the proposed LMFBR steam generation system assign- 
ments. 


17713 (ORNL—5294) Gas-Cooled Fast Reactor Program. Pro- 
gress report, July 1, 1975—December 31, 1976. Gat, U. (Oak Ridge 
National Lab., Tenn. (USA)). Dec 1977. Contract W-7405-ENG-26. 
221p. Dep. NTIS, PC Al1/MF AOl. 

Progress in GCFR-related research is reported for the follow- 
ing: core flow test loop, GCFR irradiation experiments, pressure 
vessel and closure studies, shielding studies, and fuel recycle studies. 


17714 (ORNL/TM—S5975) Postirradiation gamma scans of 
GCFR capsule GB-10 at ORNL. Tiegs, T.N. (Oak Ridge National 
Lab., Tenn. (USA); Argonne National Lab., Ill. (USA)). Nov 1977. 
Contract W-7405-ENG-26. 9l1p. Dep. NTIS, PC A06/MF AOl. 

The Gas-Cooled Fast-Breeder Reactor capsule GB-10 was 
examined by gamma spectroscopy at Oak Ridge National Laborato- 
ry after fuel rod irradiation tests. The short-lived iodine fission 
products concentrated at the upper fuel-blanket interface, and 
cesium fission products concentrated at the fuel-blanket interfaces 
and in the charcoal trap. High concentrations of ruthenium isotopes 
were observed in the same positions at which neutron radiographs 
showed inclusions in the central void. 


17715 (WARD-RB—3045-21) Radial blanket design and devel- 
opment. Quarterly progress report for period ending August 31, 1977. 
Bishop, E.C. (Westinghouse Electric Corp., Madison, Pa. (USA). 
Advanced Reactors Div.). Sep 1977. Contract EY-76-C-02-3045-M. 
87p. . 

Summaries of prior work and current progress on LMFBR 
radial blanket design and development are presented for the follow- 
ing: heat transfer testing, irradiation testing, flow orificing test, and 
rod bundle compaction tests. 


17716 Communications on energy; and reply. The urgency of the 
fast breeder - to delay or not. Cutts, B. (UKAEA Reactor Group, 
Risley); Grainger, L. Energy Policy; 5: No. 3, 245-250(Sep 1977). 
The author argues against the viewpoint expressed recently 
by Grainger (Energy Policy. Vol. 4, No. 4, p. 322, Dec. 1976) who 
doubted whether nuclear power could in the short term contribute 
effectively to UK energy requirements. In particular it was suggest- 
ed that introduction of the fast breeder :eactor was unlikely to ease 
quickly the burden of uranium imports for thermal reactors. Argu- 
ments are here presented which show that in the context of the 
options open to the real world this statement is erroneous. In a reply 
Grainger restates his views and calls for a full public debate. 


17717 Nuclear reactor fuel element sub-assemblies. Waite, E.; 
Ford, J. (to UKAEA). British Patent 1,478,985/A/. 6 Jul 1977. 7p. 

Reference is made to fuel element assemblies for fast reactors. 
Normally these consist of a number of upstanding parallel pins 
between which liquid metal coolant flows. To facilitate insertion and 
withdrawal of fuel the pins are grouped in side-by-side sub-assem- 
blies each comprising a bundle of pins enclosed by a tubular wrap- 
per. The pins are end supported on a lower grid within the wrapper 
and are free to move longitudinally within a clearance limit afforded 
by an upper grid within the wrapper. The pins must be free to move 
longitudinally under irradiation growth and linear thermal expan- 
sion, but for stability of the reactor core it is desirable that the pins 
be held captive. Captivating the pins has been found difficult because 
of their close spacing and the need to maintain adequate coolant 
flow passages. In the arrangement described the pins have peripher- 
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ally enlarged heads at one end and the heads are held captive 
between a fixed end abutment grid and a fixed cellular grid, with 
provision of coolant flow passages. The pins may have their en- 
larged heads at the ends which are intended to be uppermost in a 
reactor and be suspended from the cellular grid. Alternatively the 
pins may have their enlarged heads at the ends intended to be 
lowermost, in which case the pins are supported by the end abut- 
ment grid. 


17718 Results of the postirradiation examinations of the Rapso- 
die-1 experiment fuel pins. Haas, D. (Belgonucleaire, Brussels); van 
de Velde, J.; Gaube, M.; Ketels, J.; van Loon, C. Nucl. Technol.; 34: 
No. 1, 75-88(Jun 1977). 

An experiment sponsored by the Gesellschaft fur Kernfors- 
chung at Karlsruhe, by Belgonucleaire, and by Interatom was car- 
ried out in the French reactor Rapsodie from February 1971 to 
September 1972, in the frame of a research and development pro- 
gram for the fast breeder prototype reactor SNR. This experiment 
consisted in the irradiation of two bundles, each containing 34 
mixed-oxide pins, with spacer grids and tie-rods, up to a peak burnup 
of 10.6 at.% and a peak total neutron fluence of 8 x 107° mm™3, 
corresponding to a peak fast fluence (E > 0.111 MeV) of 6.4 x 107° 
mm~?. The postirradiation examinations showed that the cold- 
worked WNr. 1.4970 cladding stainless steel has a lower irradiation- 
induced swelling than the solution-annealed WNr. 1.4988. Important 
inelastic deformations of both types of claddings have been ob- 
served; the largest part of these deformations can be explained by the 
in-pile creep. A mechanical interaction between the fuel and the 
cladding is not excluded in the case of the pins with the cladding 
steel WNr. 1.4970. The destructive examinations emphasized the 
influence of the pellets’ initial stoichiometry on the fission product 
migration, on the plutonium radial distribution, and on the fuel- 
cladding chemical interaction. An interaction between the fuel and 
the blanket pellets, due to the cesium migration and to the formation 
of cesium uranates, leading to local cladding strains, has been noted. 
These phenomena, as well as the chemical interaction between the 
fuel and the cladding, have been investigated by extensive micro- 
probe analysis. Finally, the fuel restructuring has been analyzed and 
interpreted as a function of the fuel characteristics, irradiation condi- 
tions, and cladding deformations. 


17719 Influence of the radial temperature gradient on cladding 
dilatation. Venker, H. (Institut fuer Material- und Festkoerperfors- 
chung, Karlsruhe, Ger.); Bober, M.; Schumacher, G. Nucl. Technol.; 
34: No. 1, 98-100(Jun 1977). 

In the steep radial temperature gradient existing in the clad- 
ding wall of an LMFBR fuel pin, migration of vacancies up and 
lattice atoms down the temperature gradient can take place. The 
transport mechanisms are thermal diffusion and diffusion due to a 
radial activity gradient of vacancies caused by the temperature- 
dependent supersaturation of vacancies. An estimation shows that 
thermal diffusion could contribute to cladding dilatation under fast- 
neutron irradiation. The enhancement of diffusion under irradiation 
is derived from in-pile diffusion data of copper and gold in alumi- 
num, because corresponding data of stainless steel are not available. 


17720 Electromagnetic pump for FBR. Namba, M.; Mukaida, H.; 
Taguchi, J.; Miyahara, M.; Miyagi, T. (Tokyo Shibaura Electric Co. 
Ltd., Kawasaki, Kanagawa (Japan)). Toshiba Rebyu; 32: No. 4, 314- 
317(Apr 1977). (In Japanese). 

The development of liquid metal fast breeder reactors and 
research about related matters are being pushed forward in many 
countries. As liquid metal sodium is generally used, and for its 
recirculation use is made of mechanical pumps when the flow rate is 
high, and electromagnetic pumps when the flow rate is low. To- 
shiba, manufacturing various types of the latter, has obtained rich 
data on actual operation with sodium test facilities. Herein outlined 
are flat linear induction type and the annular linear induction type of 
them. 


17721 Steam generators of sodium cooled fast reactors. Suransky, 
F. Jad. Energ.; 23: No. 2, 67-72(Feb 1977). (In Czech). 

The basic classification of sodium-water steam generators by 
design is given, i.e., into body generators and modular (section) 
generators; the design of individual types is described and advan- 
tages and disadvantages listed. The individual systems differ also in 
operation, in the configuration of pipes and the design of the gas 
cushion. The basic demand put on all these steam generators is the 
protection of the system against the hazards of small or large 
sodium-water reactions. The structural criterion considered is the 
rupture of both walls of one pipe as the initial event; the growth of 
microleaks is also considered. The possibilities are given of leaks 
detection using chemical or physical processes arising during the 
sodium-water reaction. The criteria are listed for the selection of 
materials for steam generators, and the effects of corrosion related to 
the quality of feed water are considered. 


17722 Heat transfer characteristics of steam generators for FBR. 
Takahashi, T. (Power Reactor and Nuclear Fuel Development 
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Corp., Oarai, Ibaraki (Japan). Oarai Engineering Center); Tashimo, 
M.; Sano, T.; Munezane, S.; Kiyokawa, T. Mitsubishi Juko Giho; 14: 
No. 1, 39-52(Jan 1977). (In Japanese). 

The development of the Fast Breeder Reactor (FBR) is urged 
for the effective use of the uranium resources. The Japanese Govern- 
ment has launched a national program plan to develop the demon- 
stration FBR plant "MONJU”. The Power Reactors and Nuclear 
Fuel Development Corporation (PNC) is charged with the responsi- 
bility for this program and also has been supervising it. The Steam 
Generator (SG) is one of the most important component in FBR 

lant. The high reliability is required in design, manufacture and 
installation of the SG because it exchanges the heat from sodium to 
water/steam. For these reason, the development work of the SG has 
been one of the critical area in the national program plan and 
consisted of the following three phases. The first one was for small 
scale 1 MW SGs and was already over. The second one was for 
medium scale 50 MW SGs and the last one is for "MONJU” 238 
MW SGs. All these SGs are the so-called helically coiled tube type 
units. Mitsubishi Heavy Industries received an order of the 50 MW 
SG No. 2 from PNC. Through this 50 MW SG No. 2 work, the 
various studies and experiments were done to design and manufac- 
ture the unit. The unit was completed and installed in Oct., 1975. 
Since then, PNC has been operating and testing it successfully. It is 
very important to examine the operational and test data from various 
technical aspects in every phase in order to confirm the design. This 
paper presents the thermal performance of 50 MW SGs comparing 
with its test data. 


17723 Comparison of the performance of several neutron diffu- 
sion computer codes for a fast breeder reactor. Kuefner, K.; Buckel, 
G.; Stehle, B. (Kernforschungszentrum Karlsruhe (Germany, F.R.). 
Inst. fuer Neutronenphysik und Reaktortechnik). Atomkernenergie; 
30: No. 2, 77-81(1977). 

From Technical meeting on coarse-mesh methods: progress in 
the methods and their application to reactor problems; Erlangen, 
Germany, F.R. (25 - 26 Jan 1977). 

Calculations have been performed with four computer codes 
solving the static multigroup neutron diffusion equations by means of 
the finite difference method. For this purpose a realistic model of a 
sodium cooled fast reactor has been developed. We found that only 
for a discretization step width h equal to or less than the minimum 
diffusion length the results for the multiplication factor ksub(eff) and 
for the neutron flux reproduce the asymptotic values as h tends to 
zero (within practical accuracy requirements). Furthermore we have 


eal a the influence of the number of energy groups on 


ksub(eff) and found, for suitable chosen group boundaries, well 
decoupled behaviour of the effects of spatial and energetic resolu- 
tion. 


17724 Experimental evaluation of the flow distribution in the 
CRBRP modular steam generator. Lee, Y.J.; Weinberg, L.; Moriarty, 
M.P.; Oliva, R.M. New York; American Society of Mechanical 
Engineers (1977). 12p. (CONF-770912—3). 

From ASME-IEEE joint power generation conference; Los 
Angeles, CA, USA (18 Sep 1977). 

The shell side sodium flow velocity distribution was deter- 
mined as a function of axial and circumferential position on a full 
scale model of the CRBRP Steam Generator, using water as the test 
fluid. Flow velocity profiles were obtained at 15 longitudinal loca- 
tions, four of which provided data in three radial axes, to determine 
the length required to achieve a uniform flow distribution within the 
tube bundle and the flow distribution throughout the model. Veloc- 
ity measurements in the inlet flow annulus indicated that the local 
flowrate at 180 degrees from the inlet was about 3 times the flowrate 
in line with the inlet. Velocity measurements in the outlet flow 
annulus indicated relatively uniform flow conditions. Velocities in 
the lower stagnant regions were also measured and reported. 


17725 Analysis of the mechanical response of LMIFBR fuel clads 
subjected to in-service property variations. Subbaraman, G. Blacks- 
burg, VA; Virginia Polytechnic Inst. and State Univ. (1977). 125p. 
University Microfilms Order No. 77-22,089. 

Thesis (Ph. D.). 

Evidence from available literature is presented to illustrate 
the degradation of 316 type stainless steel considered for use in 
Liquid Metal Fast Breeder Reactors where sodium is used as the 
coolant. Nonuniform changes in properties of the steel have been 
found to occur due to the thermal, thermochemical, and irradiation 
environment to which it is exposed. Variations in impurity concen- 
trations (such as carbon in the steel) of several orders of magnitude 
compared to the original values have been observed under con- 
trolled sodium exposures. At temperatures relevant to the reactor 
system migration of impurities by diffusion, compound formations 
and carburization/decarburization behavior have been observed to 
occur. Mechanical property measurements such as tensile and yield 
strengths made under these conditions indicate that thermal and 
thermochemical influences can result in variations in the above 
properties quite different from the original material. Modified formu- 
lations of the elastic and elastic-plastic analysis of the degraded fuel- 
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clad are presented in two dimensions. The elastic and plastic param- 
eters relating to the properties of the degraded material are repre- 
sented by spatially varying functions as opposed to being treated as 
constants which is the conventional case. The changes in the math- 
ematical nature of the constitutive equations are demonstrated by 
sample illustrations and solutions involving continuous changes in 
the elastic moduli through-the-thickness of the clad. Recommenda- 
tions for the establishment of improved Reactor Research Develop- 
ment Standards are made based on the studies. 


17726 Economic analysis of the light water breeder reactor. 
Sparrow, C.A. Atlanta; Georgia Inst. of Tech. (1977). 211p. Univer- 
sity Microfilms Order No. 77-21,189. 

Thesis (Ph. D.). 

For the nuclear-electric sector, commercial economic proper- 
ties of the Light Water Breeder Reactor (LWBR) are investigated. 
The LWBR is a self-sustaining reactor designed to operate on the 
thorium/U-233 fuel cycle. U-233 is generated by a Prebreeder, 
which is assumed for the purposes of analysis to be similar in design 
to a Pressurized Water Reactor. In the conceptual Prebreeder design 
fertile ThO2 rods are placed in central assembly locations. Fissile 
fuel for the Prebreeder is furnished by rods containing an initial 
charge of 13.5 weight percent U-235. Properties of the conventional 
Light Water Reactor (LWR) are approximated by those of the 
Pressurized Water Reactor. 


17727 Rapsodie and Phenix plants intermediate heat exchangers 
experience. Goddett, J. (Centre de Marcoule, Bagnols, France); 
LaCroix, A.; Vial, B.; Sauvage, M. Trans. Am. Nucl. Soc.; 217: 
221(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17728 Liquid-metal valves. Markfort, D.; Hiltgen, H.; Kuehne, 
W.; Weber, H. (Postfach 5060, Bergisch, Germany). Trans. Am. 
Nucl. Soc.; 27: 222-224(19% 7). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17729 Material consideration for large sodium-heated steam gen- 
erators. Duke, J.M.; Hebbar, M.; Reynolds, S.D.; Lewis, J. (Westing- 
house Electric Corp., Tampa, FL). Trans. Am. Nucl. Soc.; 27: 224- 
225(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17730 Material selection for a sodium-heated steam generator. 
Grant, G.; Kakarala, C.R.; Hinton, B.M. (Babcock and Wilcox Co., 
Lynchburg, VA). Trans. Am. Nucl. Soc.; 27: 225-226(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17731 Cesium transport and isotopic fractionation in fuel rods. 
Langer, S.; Buzzelli, G. (General Atomic Co., San Diego, CA). 
Trans. Am. Nucl. Soc.; 27: 232-233(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17732 Effects of stoichiometry on cladding attack in mixed-oxide 
fuels to ~3.6 at.% burnup. Hata, D.C.; Lawrence, L.A.; Weber, 
J.W. (Westinghouse Electric Corp., Richland, WA). Trans. Am. 
Nucl. Soc.; 27: 233-235(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17733 Analysis of fuel-cladding chemical interaction at high 
burnup. Lawrence, L.A.; Weber, J.W.; Devary, J.L. (Westinghouse 
Electric Corp., Richland, WA). Trans. Am. Nucl. Soc.; 27: 235- 
236(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17734 In-pile homogenization of mixed-oxide fuel. Mingst, B.; 
Olander, D.R. (Univ. of California, Berkeley). Trans. Am. Nucl. Soc.; 
27: 236-237(1977). 
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From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 
See CONF-771109—. 


17735 Interaction between hyperstoichiometric (U,Pu)C and 
molten stainless-steel shroud material. Latimer, T.W. (Los Alamos 
Scientific Lab., NM). Trans. Am. Nucl. Soc.; 27: 245-246(1977). 
From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 
See CONF-771109—. 


17736 Biaxial creep behavior of ribbed GCFR cladding at 650°C. 
Purohit, A.; Diercks, D.R. (Argonne National Lab., IL); Acharya, 
R.T. Trans. Am. Nucl. Soc.; 27: 250-251(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17737 Calibration system for hydrogen meters in sodium. 
McKee, J.M. (Argonne National Lab., IL). Trans. Am. Nucl. Soc.; 
27: 253(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17738 Sodium-water reaction testing in the LLTR. Neely, H.H.; 
DeBear, W.S.; Miller, A.E. (Atomics International, Canoga Park, 
CA). Trans. Am. Nucl. Soc.; 27: 256-258(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17739 Th—U metallic fuel: LMFBR potential based on EBR-II 
driver-fuel performance. Seidel, B.R.; Einziger, R.E.; Walter, C.M. 
(Argonne National Lab., Idaho Falls, ID). Trans. Am. Nucl. Soc.; 27: 
282-283(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17740 Thorium conversion and tritium fission yields in an EBR- 
II irradiation. Buzzelli, G.; Langer, S. (General Atomic Co., San 
Diego, CA). Trans. Am. Nucl. Soc.; 27: 283-284(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17741 Feasibility of irradiating ***U/***Th metal fuel experi- 
ments in EBR-II. Foltman, A.J.; Meneghetti, D. (Argonne National 
Lab., IL). Trans. Am. Nucl. Soc.; 27: 285-286(1977). 

From ANS winter meeting: San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17742 Status of mechanical properties and models for LMFBR 
and LWR fuel element modeling. Billone. M.C. (Argonne National 
Lab., IL). Trans. Am. Nucl. Soc.; 27: 298-299(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17743 Realities of utilizing thorium-based fuels in LWRs and 
LMFBRs. Loewenstein, W.B.; Sehgal, B.R. (Electric Power Re- 
search Inst., Palto Alto, CA). Trans. Am. Nucl. Soc.; 27: 312- 
313(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17744 Laminar mixed-convection heat transfer in finite hexagon- 
al bundles. Kim, J.Y.; Wolf, L. (Massachusetts Inst. of Tech., Cam- 
bridge). Trans. Am. Nucl. Soc.; 27: 384-385(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17745 Two-component gas transport within interconnected poros- 
ity of mixed-oxide fuel. Hofmann, J.R. (Argonne National Lab., IL). 
Trans. Am. Nucl. Soc.; 27: 386(1977). 
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From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 
See CONF-771109—. 


17746 Criticality calculations for fast reactor fuel storage facili- 
ties. Otter, J.M.; Pecora, V.J.; Specht, E.R. (Atomics Internationia, 
Canoga Park, CA). Trans. Am. Nucl. Soc.; 27: 412(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17747 Design and fabrication considerations for CRBRP ex- 
vessel storage tank (EVST). Der Manuel, G. (Atomics International, 
Canoga Park, CA). Trans. Am. Nucl. Soc.; 27: 485(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17748 Physics design of a safety research modification of EBR- 
II. Foltman, A.J.; Franklin, F.C.; Grimm, K.N.; Meneghetti, D. 
(Argonne National Lab., IL). Trans. Am. Nucl. Soc.; 27: 513- 
515(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17749 Gas tag designs for a generic LMFBR. Figg, J.A. (Wes- 
tinghouse Electric Corp., Richland, WA); Schenter, R.E.; DeClue, 
J.F. Trans. Am. Nucl. Soc.; 27: 578-579(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17750 Experiments and analyses for an LMFBR inherent shut- 
down system. Specht, E.R.; Paschall, R.K.; Jackola, A.S.; Chung, 
D.K. (Argonne National Lab., IL). Trans. Am. Nucl. Soc.; 27: 581- 
582(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17751 Measurements of sodium oxide agglomerate properties. 
Gieseke, J.A.; Reed, L.D. (Battelle Columbus Labs., OH). Trans. 
Am. Nucl. Soc.; 27: 616(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17752 Some approximations in aerosol behavior models for 
source-term computation. van de Vate, J.F. (Energy Research Foun- 
dation, Petten, Netherlands). Trans. Am. Nucl. Soc.; 27: 617- 
618(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17753 Gravitational agglomeration of aerosols. Pertmer, G.A.; 
Loyalka, S.K. (Univ. of Missouri, Columbia). Trans. Am. Nucl. Soc.; 
27: 618-620( 1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977) 

See CONF-771 109— 


17754 Application of acoustic agglomerators for emergency use in 
LMFBR plants. Wegrzyn, J.; Shaw, D.T.; Rajendran, N. (State 
Univ. of New York at Buffalo, Amherst). Trans. Am. Nucl. Soc.; 27: 
620-621(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977) 

See CONF-771109— 


17755 Computer model for tritium transport in and release from 
the CRBRP and other LMFBRs. Renner, T.A. (Argonne National 
Lab., NM); McPhesters, C.C.; McGuire, J.C. Trans. Am. Nucl. Soc.; 
27: 621-622(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977) 

See CONF-771109— 
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17756 Material release for various fuels following an HCDA in 
CRBR. Falotico, R.N.; Peddicord, K.L. (Oregon State Univ., Cor- 
vallis). Trans. Am. Nucl. Soc.; 27: 622-623(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17757 Fuel vapor transport through a sodium pool. Huang, T.C.; 
McDonald, J.W.; Still, R.K. (General Electric Co., Sunnyvale, CA). 
Trans. Am. Nucl. Soc.; 27: 623-625(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17758 CRBRP containment. Buhl, A.R. (Energy Research and 
Development Administration, Washington, DC); Piper, H.B. Trans. 
Am. Nucl. Soc.; 27: 646-647(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17759 First in-reactor experiment with simulated LMFBR debris 
bed. Rivard, J.B. (Sandia Labs., Albuquerque, NM). Trans. Am. 
Nucl. Soc.; 27: 653-654(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17760 Experiments in the formation of particulate debris beds by 
contact of molten core debris with sodium. Sowa, E.; Gabor, J.; 
Baker, L. Jr.; Pavlik, J.; Cassulo, J. (Argonne National Lab., IL). 
Trans. Am. Nucl. Soc.; 27: 654-655(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17761 Onset of thermal convection in a fluid-saturated porous 
layer with heat source. Hwang, I.T.; Marr, W.W. (Argonne National 
Lab., IL). Trans. Am. Nucl. Soc.; 27: 655-656(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17762 First in-core molten fuel pool experiment. Plein, H.G.; 
Carlson, G.A. (Sandia Labs., Albuquerque, NM). 7rans. Am. Nucl. 
Soc.; 27: 656-658(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17763 Interaction of heat-generating molten uranium dioxide 
with magnesia brick. Stein, R.P.; Baker, L. Jr.; Gunther, W.H.; Cook, 
C. (Argonne National Lab., IL). Trans. Am. Nucl. Soc.; 27: 658- 
659(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17764 Interactions between molten core debris and core contain- 
ment materials. Swanson, D.G. (Aerospace Corp., Washington, DC); 
Zehms, E.H.; Goddard, D.M.; Ang, C.Y.; van Paassen, H.L.: Kid- 
well, G.D.; Marchese, A.R. Trans. Am. Nucl. Soc.; 27: 659-660(1977). 
From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 
See CONF-771109—. 


17765 Heat transfer from a round-bottom pool generating heat 
internally. Gabor, J.D.; Warner, J.G.; Cassulo, J.C.; Baker, L. Jr. 
(Argonne National Lab., IL). Trans. Am. Nucl. Soc.; 27: 660- 
662(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17766 Effect of thermal stress on oxide crusts. Ostensen, R.W. 
(Sandia Labs., Albuquerque, NM). Jrans. Am. Nucl. Soc.; 217: 
662(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 
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17767 Some comments on shock-induced fragmentation and deto- 
nating thermal explosions. Fauske, H.K. (Argonne National Lab., 
IL). Trans. Am. Nucl. Soc.; 27: 666-667(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17768 Effect of internal radiation on the contact interface tem- 
perature between UO, and sodium. Cho, D.H. (Argonne National 
Lab., NM); Chan, S.H. Trans. Am. Nucl. Soc.; 27: 670-671(1977). 
From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 
See CONF-771109—. 


17769 Thermodynamic properties of sodium for safety analysis. 
Padilla, A. Jr. (Westinghouse Electric Corp., Richland, WA). Trans. 
Am. Nucl. Soc.; 27: 671-672(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17770 Use of gallium and its alloys as high-temperature couplants 
for acoustic transducers. Fitzgerald, J.W. (Woodmont Associates, 
Ltd., Bethesda, MD); Carey, W.M. Trans. Am. Nucl. Soc.; 27: 687- 
689(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17771 Investigation of the impurity deposition rate of the plug- 
ging indicator. Yamamoto, H. (Atomic Energy Research Lab., 
Kawaski, Japan); Izumi, S.; Doi, A.; Goto, T. Trans. Am. Nucl. Soc.; 
27: 690-69 1(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17772 Acoustic detection of boiling in sodium test loops. Ander- 
son, T.T.; Bobis, J.P.; Spencer, B.W.; Gavin, A.P. (Argonne Nation- 
al Lab., IL). Trans. Am. Nucl. Soc.; 27: 691-620(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17773 Performance of FFTF-type eddy current flowmeters in the 
SLSF P-series test trains. Pedersen, D.R.; Anderson, T.T.; Wilson, 
R.E. (Argonne National Lab., IL). Trans. Am. Nucl. Soc.; 27: 691- 
692(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17774 Support for a nuclear future: student response to the 
CRBRP. Bremseth, M.D.; Clelland, D.A. (Univ. of Tennessee, 
Knoxville). Trans. Am. Nucl. Soc.; 27: 714-716(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17775 PLBR capital cost assessment. Scarborough, J.C. (NUS 
Corp., Rockville, MD). Trans. Am. Nucl. Soc.; 27: 718-721(1977). 
From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 
See CONF-771109— 


17776 Prototype large breeder reactor pool concept. McDonald, 
J.S.; Brunings, J.E. (Atomics International, Canoga Park, CA). 
Trans. Am. Nucl. Soc.; 27: 721-722(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17777 Reactor concept with fuel resource utilization end anti- 
proliferation advantages. Fischer, G.J.; Kouts, H.J.C.; Durston, C. 
(Brookhaven National Lab., Upton, NY). Trans. Am. Nucl. Soc.; 217: 
724-725(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 
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17778 Large-amplitude thermal oscillations measured in an 
LMFBR steam generator tube. France, D.M.; Chiang, T.; Carlson, 
R.D. (Argonne National Lab., IL). Trans. Am. Nucl. Soc.; 27: 734- 
735(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17779 Thermal-hydraulic model tests of the CRBR/IHTS ther- 
mal mixer. Kasza, K.E.; Oras, J.J. (Argonne National Lab., IL). 
Trans. Am. Nucl. Soc.; 27: 735-737(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17780 Flow distribution in edge subchannels of wire-wrapped 61- 
rod assemblies. Lin, E.I.H. (Argonne National Lab., IL); Schmitt, 
R.C.; Sha, W.T.; Goldner, F. (Argonne National Lab., IL). Trans. 
Am. Nucl. Soc.; 27: 741-743(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17781 Effect of buoyancy force on the velocity and temerature 
distributions in the GCFR radial blanket assembly. Baxi, C.B. (Gener- 
al Atomic Energy, San Diego, CA). Trans. Am. Nucl. Soc.; 27: 744- 
746(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17782 Impact of bypass flow on thermal transients in LMFBR. 
Yang, J.W.; Agrawal, A.K. (Brookhaven National Lab., Upton, 
NY). Trans. Am. Nucl. Soc.; 27: 748-749(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17783 ORIFIS: a computer core to distribute reactor core cool- 
ant in large FBRs. McCurry, D.C.; Cantley, D.A. (Westinghouse 
Electric Corp., Richland, WA). Trans. Am. Nucl. Soc.; 27: 749- 
750(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17784 Effect of nonuniform gaps on compaction of an LMFBR 
core. Kalinowski, J.E.; Swenson, D.V. (Westinghouse Advanced 
Reactors Division, Madison, PA). Trans. Am. Nucl. Soc.; 27: 750- 
751(1977). 

From ANS winter meeting: San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17785 Design configurations for controlling sodium void worth in 
large FBR cores. Chandler, J.C.; Marr, D.R. (Westinghouse Electric 
Corp., Richland, WA). Trans. Am. Nucl. Soc.; 27: 751-752(1977). 
From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 
See CONF-771109—. 


17786 Effect on performance of core height reduction in 1200- 
MWe) LMFBRs. Su, S.F. (Argonnel National Lab., IL). Trans. Am. 
Nucl. Soc.; 27: 752-753(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17787 Assessment of the breeding potential of U—Pu—Zr metal- 
fueled 1200-MW(e) LMFBRs. Lam, P.S.K.; Barthold, W.P. (Argon- 
nel National Lab., IL). Trans. Am. Nucl. Soc.; 27: 753-754(1977). 
From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 
See CONF-771109—. 


17788 Advanced fuel core designs for CRBRP. Galluzzo, N.G.: 
Vitti, J.A.; Brittingham, J.C.; von Arx, A.V.; Connors, P.A. (Ato- 
mics International, Canoga Park, CA). Trans. Am. Nucl. Soc.; 217: 
754-755(1977). 
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From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 
See CONF-771109—. 


17789 Pin-diameter optimization of homogeneous and tightly 
coupled heterogeneous ***U—Th metal-fueled LMFBRs. Lam, P.S.K.; 
Su, S.F. (Argonne National Lab., IL). Trans. Am. Nucl. Soc.; 27: 755- 
756(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17790 NUBOW-2D inelastic: a computer program for the bowing 
history of reactor cores. Cha, B.K.; McLennan, G.A. (Argonne 
National Lab., IL). Trans. Am. Nucl. Soc.; 27: 756-757(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17791 Design and development of the CRBRP ex-vessel transfer 
machine. Jones, C.E. Jr. (Atomics International, Canoga Park, CA). 
Trans. Am. Nucl. Soc.; 27: 762-763(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17792 Benchmark shielding experiments in a GCFR spectrum. 
Gmuer, K.; Jermann, M.; McCombie, C.; Richmond, R. (Swiss 
Federal Inst. for Reactor Research, Wuerenlingen, Switzerland). 
Trans. Am. Nucl. Soc.; 27: 770-772(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17793 Analysis of streaming through the primary coolant pipe 
chaseaway of the Clinch River Breeder Reactor. Williams, M.L.; 
Engle, W.W. Jr. (Oak Ridge National Lab., TN). Trans. Am. Nucl. 
Soc.; 27: 779-780(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17794 Development and testing of a tritium meter for sodium 
systems. McPheeters, C.C. (Argonne National Lab., IL); Skladzien, 
S.B.; Osterhout, M.M. Trans. Am. Nucl. Soc.; 27: 786-787(1977). 
From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 
See CONF-771109—. 


17795 Improved design for an active calorimeter. Price, C.C. 
(Argonne National Lab., IL); English, P.N.; Courtney, J.C. Trans. 
Am. Nucl. Soc.; 27: 844-845(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17796 Data adjustments for fast reactor design. Chaudat, J.P. 
(Cadarache, Saint-Paul-Lez-Durance, France); Filip, A.; Langlet, 
G.; Salvatores, M.; Trapp, J.P. Trans. 4m. Nucl. Soc.; 27: 877- 
879(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17797 Reduction of power distribution sensitivity in heteroge- 
neous LMFBRs. Tzanos, C.P. (Argonne National Lab., IL). Trans. 
Am. Nucl. Soc.; 27: 900-901(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17798 Performance of 1000-MW(e) mixed fuel cycle LMFBRs. 
Shenoy, S.K.; Diaz, N.J. (Univ. of Florida, Gainesville). Trans. Am. 
Nucl. Soc.; 27: 901-902(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 
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17799 Effect of plutonium isotopic composition on LMFBR fuel- 
ing requirements. Jenquin, U.P.; Newman, D.F. (Battelle Northwest 
Labs., Richland, WA). Trans. Am. Nucl. Soc.; 27: 902-903(1977). 
From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 
See CONF-771109—. 


17800 LMFBR reactivity surveillance using ex-core detectors. 
Lineberry, M.J.; Carpenter, S.G.; Beck, C.L. (Argonne National 
Lab., Idaho Falls, ID). Trans. Am. Nucl. Soc.; 27: 903-905(1977). 
From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 
See CONF-771109—. 


17801 Pebble bed HTR as a thermal breeder. Ruetten, H.J.; 
Teuchert, E.; Shulten, R. (Inst. fuer Reaktorentwicklung der Kern- 
forschungsanlage, Juelich, Germany). Trans. Am. Nucl. Soc.; 27: 925- 
926(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17802 Evaluation of central doppler worth in simulated GCFR 
configurations. Rucker, R.A.; Hess, A.L. (General Atomic Co., San 
Diego, CA). Trans. Am. Nucl. Soc.; 27: 949-950(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17803 Triangular-mesh neutron transport calculations for a large- 
core hexagonal assembly. Bosler, G.E. (Los Alamos Scientific Lab., 
NM). Trans. Am. Nucl. Soc.; 27: 950-952(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17804 233U)—?32Th fuel cycle as an alternative to LMFBRs. 
Karam, R.A. (Georgia Inst. of Tech., Atlanta). Trans. Am. Nucl. 
Soc.; 27: 957(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17805 Role of thorium fuel cycles. Kasten, P.R.; Bartine, D.E. 
(Oak Ridge National Lab., TN). Trans. Am. Nucl. Soc.; 27: 958- 
959(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17806 Performance characteristics of thorium cycle in CANDU 
reactors and LMFBRs. Chang, Y.I.; Lam, P.S.K.; Till, C.E. (Ar- 
gonne National Lab., IL). Trans. Am. Nucl. Soc.; 27: 959-961(1977). 
From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 
See CONF-771109—. 


17807 Use of thorium in LMFBR blankets. Driscoll, M.J. (Mas- 
sachusetts Inst. of Tech., Cambridge). Trans. Am. Nucl. Soc.; 27: 
962(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17808 Performance of various fuel cycles based on thorium in 
LMFBRs. Sehgal, B.R.; Naser, J.; Lin, C.; Loewenstein, W.B. (Elec- 
tric Power Research Inst., Palto Alto, CA). Trans. Am. Nucl. Soc.; 
27: 963(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17809 Performance of thorium-fueled fast breeders. Marr, D.R.; 
Cantley, D.A.; Chandler, J.C.; McCurry, D.C.; Haffner, D.R. (Wes- 
tinghouse Electric Corp., Richland, WA). Trans. Am. Nucl. Soc.; 27: 
967-969(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 
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17810 Reactor physics parameters of alternative-fueled FBR core 
designs. Haffner, D.R.; Hardie, R.W. (Westinghouse Electric Corp., 
Richland, WA). Trans. Am. Nucl. Soc.; 27: 969-970(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17811 Fuel handling and storage system for large commercial 
LMFBRs. Davis, C.R.; Sciacca, F.W. (General Electric Co., Sunny- 
vale, CA). Trans. Am. Nucl. Soc.; 27: 1020-1021(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17812 (EURFNR—1405) Time creep tests on irradiated speci- 
mens for the Mol 1Al radiation program. Schirra, M.; Seith, B. 
(Kernforschungszentrum Karlsruhe (Germany, F.R.). Inst. fuer Ma- 
terial- und Festkoerperforschung). 12 Nov 1976. Translation of 
PSB—521. 35p. Dep. NTIS, PC A03/MF AOI. 

The rupture and creep behavior of unirradiated specimen 
from two 12 percent Cr-steels were tested at 600°C and specimen 
from a modified AISI 316 LN at 700°C. The influence of the 
hardening-temperature for one 12 percent Cr-steel was examined. 
Metallographic examination shows the fracture behavior and 
changes in the structure. 


17813 Mock-up critical experiments for prototype fast breeder 
reactor 'Monju’. Zukeran, A.; Inoue, T.; Suzuki, T.; Kawashima, K. 
(Power Reactor and Nuclear Fuel Development Corp., Oarai, Ibar- 
aki (Japan). Oarai Engineering Center). Nippon Genshiryoku Gakkai- 
shi; 18: No. 11, 672-684(Nov 1976). (In Japanese). 

The mock-up criticality experiments for Monju are roughly 
divided into the full mock-up test using the ZEBRA of Winfrith 
Institute, UK AEA, and the partial mock-up experiment with FCA 
of JAERI. The former test has been carried out over 18 months 
from September 1971 as the Japan-UK cooperative research project 
MOZART. With the FCA, the experiment complementing the 
MOZART has been carried out, focusing on the nuclear characteris- 
tics of Monju which can be simulated with a relatively small core, 
and the experiment on highly enriched control rods and shielding is 
being continued now with the FCA 7 core. The experimental data of 
the MOZART and the ZPPR series in USA were exchanged at the 
international symposium in Tokyo, thus the prediction and the 
accuracy evaluation of the nuclear characteristics of Monju became 
possible, and the highly reliable core design was able to be accom- 
plished. The simulated criticality experiment is necessary for directly 
grasping the reliability of calculated values in comparison with the 
experimental values, and also for the experimental prediction of the 
nuclear characteristics. The outline and the analysis of the simulated 
criticality experiment such as reactivity factor, control rod value, 
reaction rate distribution and sodium void reactivity are described, 
and the reflection of the results to the design of the core of Monju is 
explained. 


17814 Nuclear reactor with rotating closure. Mohm, F. (to Inter- 
nationale Atomreaktorbau G.m.b.H. (INTERATOM), Bergisch 
Gladbach (Germany, F.R.)). German(FRG) Patent 1,564,114/C/. 16 
Sep 1976. 7p. (In German). 

The invention concerns the arrangement of the decay chan- 
nels of a nuclear reactor which has a closure which is eccentrically 
rotatable around its middle axis. According to the invention, the 
decay channels lie on the circle produced by the refuelling channel 
on rotation of the closure, but at another position than the charging 
channels, whithin the shielding. Therefore, the shielding may be 
used as decay store for the spent fuel elements and the time neces- 
sary for refuelling may be shortened. A rotating auxiliary cover 
facilitates the discharging procedure. 


17815 Method and device for the detection of a failed fuel 
element. Fryer, R.M.; Matlock, R.G. (to Energy Research and 
Development Administration, Washington, D.C. (USA)). 
German(FRG) Patent 2,546,034/A/. 22 Apr 1976. 9p. (In German). 

The detection of the failure of a fuel element in a metal- 
cooled fast breeder reactor makes difficulties. It is proposed to use 
the fission gas released thereby as indicator. By the example of the 
EBR-II nuclear reactor it is described how each fuel subassembly is 
provided at the outlet with a gas trap - shaped like a reversed funnel 
with a valve - which may be individually read in the known manner 
so that a leak may be found without great effort. 


17816 Leak detector of liquid sodium. Himeno, Y. (to Power 
Reactor and Nuclear Fuel Development Corp., Tokyo (Japan)). 
Japanese Patent 1977-36,290/A/. 18 Sep 1975. 3p. (In Japanese). 

Object: To arrange a cable core connected to a leakage 
current detector on the outer wall of piping for liquid sodium, 
devices or the like and apply a voltage to said core and outer wall to 
quickly and securely detect the leakage of liquid sodium. Structure: 
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A cable, which is composed of metal coating formed of metal 
material (copper, steel, stainless, etc.) which is apt to be corroded by 
reaction products of liquid sodium with water and oxygen in air, and 
metal oxide (such as magnesium oxide, beryllium oxide, aluminum 
oxide) as an electric insulator is arranged on the outer wall of pipes 
or devices. In the event sodium is leaked from the pipes or devices, 
said metal coating and the insulator are corroded, and the leakage of 
sodium is sensed by a leakage current detector through the core in 
the cable. 


17817 Sodium circulating system for a reactor. Sasazawa, A.; 
Nakao, N. (to Hitachi Ltd., Tokyo (Japan)). Japanese Patent 1977- 
4,991/A/. 30 Jun 1975. 4p. (In Japanese). 

A method is described to provide an overflow system in a 
mechanical sodium pump, which eliminates the provision of an 
overflow column and makes it easy to install a guard vessel and 
minimizes entry of gas into sodium by passing it through an over- 
flow tank. Structure: Overflown sodium in a circulating pump is 
once introduced into an overflowing tank in an overflowing system 
provided in order to maintain a highest liquid level within a reactor 
vessel constant, and the thus introduced sodium is pumped into the 
reactor vessel by a pumping electromagnetic pump thereby provid- 
ing positive treatment without using the overflow column and 
without possibility of entry of gas. 


17818 Nuclear power plant. Grinman, M.I.; Kruglikov, P.A.; 
Povolotskii, O.B.; Smolkin, Yu.V.; Rineiskii, A.A. USSR Patent 
431559/A/. 5 Jun 1974. 3p. (In Russian). 

A method is proposed for increasing the efficiency of vapour- 
moderated intermediary superheating in a power plant with a fast 
sodium-cooled reactor. In this case, the intermediary superheater on 
the side of the heating vapour is connected to a steam line located 
between the evaporator and the steam superheating sections of the 
steam generator. The line for draining heated steam from the inter- 
mediary superheater is connected to a regenerative heater. This 
arrangement provides better efficiency of intermediary superheating 
and promotes cheaper operation. 


POWER REACTORS, AUXILIARY, MOBILE, 
PACKAGE, AND TRANSPORTABLE 


17819 (ORNL-TM—1429) Nuclear thermionic power plant inte- 
gration problems. Fraas, A.P. (Oak Ridge National Lab., Tenn. 
(USA)). Feb 1967. Contract W-7405-ENG-26. 65p. Dep. NTIS, PC 
A04/MF AO1. 

The numerous boundary conditions to be met in preparing a 
well proportioned, properly integrated design for a thermionic cell 
reactor are discussed with the emphasis on materials and fabrication 
problems. Pertinent experience with fuel elements, tube header 
sheets, electric heaters, and pressure vessels is cited to highlight key 
limitations that have been encountered in structurally similar equip- 
ment. A reference design is presented to indicate how one might 
attempt to satisfy all of the many boundary conditions. The study 
indicates that it will be difficult to get a reactor core power density 
greater than about 35 w/cm® and that, while it is possible to 
minimize the ill effects of failures within individual cells by employ- 
ing series-parallel connections, the study further indicates that there 
is inherently a high probability of leaks and electrical shorts and arcs 
— _ reactor so that it is doubtful that good reliability can be 
obtained. 


REGULATION AND LICENSING 
REFER ALSO TO CITATION(S) 18010, 18011 


17820 Overview of fire protection standards and tests for nuclear 
power generating stations. Foley, W.J. Jr. (Duke Power Co., Char- 
lotte, NC). Trans. Am. Nucl. Soc.; 27: 705-706(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17821 (NTISUB/C/142—008) Nuclear Regulatory Commission 
issuances. (Nuclear Regulatory Commission, Washington, D.C. 
(USA)). Aug 1977. 257p. NTIS $4.75. 

Assurances received from the U.S. Nuclear Regulatory Com- 
mission, the Atomic Safety and Licensing Appeal Boards, and the 
Atomic Safety and Licensing Boards are presented. (DG) 


17822 (NUREG—0030-77/11) Nuclear power plants. Construc- 

tion status report, data as of October 31, 1977. (Nuclear Regulatory 

— Washington, D.C. (USA)). Nov 1977. 129p. NTIS 
10.00. 
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Data are presented on the construction status of U.S. com- 
mercial nuclear power plants as of Oct. 31, 1977. Data on licensing 
activities and schedules related to construction are also included. 
(DG) 


17823 (NUREG/PRDI—77/11) Power Reactor Docket Infor- 
mation. (Nuclear Regulatory Commission, Washington, D.C. 
(USA)). Nov 1977. 143p. TIC $3.70. 

Citations and subject indexing to the documentation associat- 
ed with civilian nuclear power plants are presented. This material is 
that which is submitted to the U.S. Nuclear Regulatory Commission 
support of applications for construction and operating licenses. Cita- 
tions are listed by Docket number in accession number sequence. 
The Table of Contents is arranged both by Docket number and by 
nuclear power plant name. (DG) 


17824 (RDT-E—13-16T) Driver fuel assembly. (Department of 
Energy, Washington, D.C. (USA). Div. of Reactor Development 
and Demonstration). Sep 1977. Contract EY-76-C-14-2170. 12p. . 

The standard establishes the requirements for fabrication, 
testing, and inspection of fuel assemblies for use in liquid metal fast 
reactors. 


17825 Authority's year. Atom (London); No. 251, 182-190(Sep 
1977). 

This is an extract summarising the activities of the United 
Kingdom Atomic Energy Authority during the year 1977, as pub- 
lished in the 23rd Annual Report in September 1977. Headings 
include - Nuclear power development; Work outside the nuclear 
power programme; members, organisation and staff; Staff health and 
safety; Finance; and Associated companies. 


17826 Reactor licensing process: a status report. Long, J.A. 
(Nuclear Regulatory Commission, Washington, DC). Nucl. Saf; 18: 
No. 3, 281-290(1977). 

The Nuclear Regulatory Commission (NRC), in its review of 
applications for licenses to construct and operate nuclear power 
plants, is required to consider those measures necessary to ensure the 
protection of the health and safety of the public and the environ- 
ment. The article discusses the NRC staff procedures and policies for 
conducting the detailed safety, environmental, and antitrust reviews 
that provide the basis for these assurances. Included is a discussion of 
the improvements to the licensing process currently being proposed 
or implemented to enhance its stability and predictability for the 
benefit of all involved with the regulation of nuclear power. The 
views and opinions expressed in the article are those of the author 
alone and do not represent positions of the NRC. 


17827 N-18.10: its history, problems, and development. Ander- 
son, B.G. (Marsh and McLennan Consultants, Chicago). Trans. Am. 
Nucl. Soc.; 27: 707(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17828 Early site review experience with Blue Hills Station. 
Booker, J.E. (Gulf States Utilities Co., Beaumont, TX); Puckett, 
T.M. Trans. Am. Nucl. Soc.; 27: 712(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17829 Comparative analysis of United States and French nuclear 
power plant siting and construction regulatory policies. Willefert, 
J.M.; Golay, M.W. (Massachusetts Inst. of Tech., Cambridge). 
Trans. Am. Nucl. Soc.; 27: 713-714(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


ECONOMICS 
REFER ALSO TO CITATION(S) 17430 


17830 (CONF-770323—2) Development of the reactor construc- 
tion industry: a national and international task. Mattick, W. (Brown, 
Boveri und Cie A.G., Mannheim (Germany, F.R.)). 1977. 22p. Dep. 
NTIS, PC A02/MF AOl1. 

ani From Reactor congress; Mannheim, F.R. Germany (29 Mar 
1977). 

The history of the reactor construcion industry is traced and 

compared with other industries. 
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17831 Statistical utility theory for comparison of nuclear versus 
fossil power plant alternatives. Garribba, S.; Ovi, A. (Polytechnical 
Inst. of Milan). Nucl. Technol.; 34: No. 1, 18-37(Jun 1977). 

A Statistical formulation of utility theory is developed for 
decision problems concerned with the choice among alternative 
strategies in electric energy production. Four alternatives are consid- 
ered: nuclear power, fossil power, solar energy, and conservation 
policy. Attention is focused on a public electric utility thought of as 
a rational decision-maker. A framework for decisions is then suggest- 
ed where the admissible strategies and their possible consequences 
represent the information available to the decision-maker. Once the 
objectives of the decision process are assessed, consequences can be 
quantified in terms of measures of effectiveness. Maximum expected 
utility is the criterion of choice among alternatives. Steps toward 
expected values are the evaluation of the multidimensional utility 
function and the assessment of subjective probabilities for conse- 
quences. In this respect, the multiplicative form of the utility func- 
tion seems less restrictive than the additive form and almost as 
manageable to implement. Probabilities are expressed through sub- 
jective marginal probability density functions given at a discrete 
number of points. The final stage of the decision model is to establish 
the value of each strategy. To this scope, expected utilities are 
computed and scaled. The result is that nuclear power offers the best 
alternative. 8 figures, 9 tables, 32 references. 


17832 Analysis of near optimum design for small and medium 
size nuclear power plants. Ahmed, A.A. Pittsburgh; Carnegie-Mellon 
Univ. (1977). 347p. University Microfilms Order No. 77-16,774. 

Thesis (Ph. D.). 

Market surveys in recent years have shown that a significant 
market would exist among the developing nations of the world for 
nuclear power plants that would be classified as small to medium 
sized, provided that these small plants could produce electricity at a 
unit price comparable to that of equivalent sized fossil fired plants. 
Nuclear plants in the range of 100 MWe to 500 MWe would fit more 
effectively into the relatively smaller grids of most developing 
nations than would the 900 MWe to 1300 MWe units now being 
constructed in the large industrial nations. Worldwide re-evaluation 
of the worth of fossil fuels has prompted a re-examination of the 
competitive position of small to medium sized nuclear generating 
units compared to comparable fossil fired units, especially in the 
context of units specifically optimized for the size range of interest, 
rather than of designs that are simply scaled down versions of the 
currently available larger units. Since the absolute cost of electricity 
is more sensitive to external factors such as cost of money, national 
inflation rate and time required for licensing and construction than to 
details of design or perhaps even to choice of fuels, and since the 
cost of electricity generated in small to medium sized fossil fired 
units is periodically compared to that of scaled down versions of 
conventional large nuclear units, the point of view taken here is one 
of comparing the relative generating costs of smaller nuclear units of 
optimum design with the corresponding costs of scaled down ver- 
sions of current large nuclear generating units. 


17833 Estimation, comparison, and evaluation of advanced fission 
power reactor generation costs. Waddell, J.D. Columbus, OH; Ohio 
ga (1977). 333p. University Microfilms Order No. 77- 
17,149. 

Thesis (Ph. D.). 

The study compares the high-temperature gas-cooled reactor 
(HTGR), the gas-cooled fast reactor (GCFR), the molten-salt breed- 
er reactor (MSBR), the light water breeder reactor (LWBR), and 
the heavy water reactor (HWR) with proposed light water reactors 
(LWR) and liquid-metal fast breeder reactors (LMFBR). The rela- 
tive electrical generation costs, including the effects of the introduc- 
tion of advanced reactor fuel cycles into the U.S. nuclear power 
economy, were projected through the year 2030. The study utilized 
the NEEDS computer code which is a simulation of the U.S. nuclear 
power economy. The future potential electrical generation costs and 
cumulative consumption of uranium ore were developed using char- 
acterizations of the advanced systems. The reactor-fuel cycle charac- 
terizations were developed from literature reviews and personal 
discussions with the proponents of the various systems. The study 
developed a ranking of the concepts based on generation costs and 
uranium consumption. 


CONSTRUCTION AND OPERATION 
REFER ALSO TO CITATION(S) 18361 


17834 Collecting nuclear fuel costs through a fuel adjustment 
clause. Kelly, K.A.; Kurth, R.E.; O'Hara, F.A. (Ohio State Univ., 
Columbus). Trans. Am. Nucl. Soc.; 27: 468-470(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-77!109—. 


NUCLEAR POWER PLANTS 


FUEL CYCLE 


REFER ALSO TO CITATION(S) 16825, 16863, 17625, 17687, 
17743, 17804, 17805, 17806, 17807, 17808, 17809, 17810, 17911, 18363 


17835 (UCID—17607) Preliminary assessment of a symbiotic 
fusion—fission power system using the TH/U refresh fuel cycle. 
Bender, D.J.; Lee, J.D.; Moir, R.W. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). Oct 1977. Contract W-7405- 
ENG-48. 35p. Dep. NTIS, PC A03/MF AOI. 

Studies of the mirror hybrid reactor by LLL/GA have con- 
cluded that the most promising role for this reactor concept is that of 
a producer of fissile fuel for fission reactors. Studies to date have 
examined primarily the U/Pu fuel cycle with light-water reactors 
serving as the consumers of the hybrid-bred fissile fuel; the specific 
scenarios examined required reprocessing and refabrication of the 
bred fuel before introduction into the fission reactor. This combina- 
tion of technologies was chosen to illustrate the manner in which the 
hybrid reactor concept could serve the needs of, and use the 
technology of, the fission reactor industry as it now exists (and as it 
was thought it would evolve). However, the current U.S. Adminis- 
tration has expressed strong concerns about proliferation of nuclear 
weapons capability and terrorist diversion of weapons-grade nuclear 
materials. These concerns are based on the projected technology for 
the light-water reactor/fast breeder reactor using the U/Pu fuel 
cycle and extensive reprocessing/refabrication. A symbiotic nuclear 
power generation concept (hybrid fissile producer plus fission burner 
reactors) is described which eliminates those aspects of the present 
nuclear fuel cycle that (may) represent significant proliferation/ 
diversion risks. Specifically, the proposed concept incorporates the 
following features: (1)Th/U*** fuel cycle, (2) no reprocessing or 
fabrication of fissile material, and (3) no fissile material in a weapons- 
grade state. 


17836 Alternative methods to increase energy extraction from 
nuclear fuel without reprocessing to separate plutonium. Strauch, S. 
(Energy Research and Development Administration, Washington, 
DC). Trans. Am. Nucl. Soc.; 27: 426-427(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17837 Survey of alternative fuel cycle options without plutonium 
separation. Till, C.E.; Chang, Y.I. (Argonne National Lab., IL). 
Trans. Am. Nucl. Soc.; 27: 428(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17838 Crossed progeny and some other non-standard fuel cycles. 
Eschbach, E.A. (Battelle Northwest Labs., Richland, WA). Trans. 
Am. Nucl. Soc.; 27: 430-431(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17839 Analysis of an accelerator-driven reactor fuel cycle. Taka- 
hashi, H.; Ludewig, H. (Brookhaven National Lab., Upton, NY). 
Trans. Am. Nucl. Soc.; 27: 432-433(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17840 Low-decontamination approach to a proliferation-resistant 
fuel cycle. Asquith, J.G.; Grantham, L.F. (Atomics International, 
Washington, DC). Trans. Am. Nucl. Soc.; 27: 433-434(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17841 Denatured fast reactor symbiosis. Burns, T.J. (Oak Ridge 
National Lab., TN); White, J.R.; Bartine, D.E.; Kallfelz, J.M.; 
Rowland, D.M. Trans. Am. Nucl. Soc.; 27: 454-456(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17842 Large plant thorium-fueled reactor system characteristics. 
Felten, L.D.; Galluzzo, N.G.; Brittingham, J.C. (Atomics Interna- 
tional, Canoga Park, CA). Trans. Am. Nucl. Soc.; 27: 456-457(1977). 
From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 
See CONF-771109—. 
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17843 Sensitivity analysis for fast reactor fuel cycle cost. Ba- 
druzzaman, A.; Becker, M. (Rensselaer Polytechnic Inst., Troy, 
NY). Trans. Am. Nucl. Soc.; 27: 457-458(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17844 Once-through cycles in the pebble bed HTR. Teuchert, E.; 
Ruetten, H.J.; Werner, H.; Haas, K.A. (Kernforschungsanlage, Jue- 
lich). Trans. Am. Nucl. Soc.; 27: 460-461(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17845 Economics of fuel cycle options in a PWR. Pigford, T.H.; 
Choi, J. (Univ. of California, Berkeley). Trans. Am. Nucl. Soc.; 27: 
463-465(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 
See CONF-771109—. 


17846 Optimum fuel loading and coastdown operation for LWR 
power stations. Hoshino, T. (Kyoto Univ.). Trans. Am. Nucl. Soc.; 27: 
466-467(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 
See CONF-771109—. 


17847 Planned cycle stretchout in PWRs. Kusner, D.E.; Mann, 
M.A.; Turinsky, P.J. (Westinghouse Electric Corp., Pittsburgh). 
Trans. Am. Nucl. Soc.; 27: 467-468(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17848 Fuel cycle cost sensitivity analysis for boiling and pressur- 
ized water reactors. Parvez, A.; Becker, M.; Boguslawski, D.; Harris, 
D.R.; Ryskamp, J.M. (Rensselaer Polytechnic Inst., Troy, NY). 
Trans. Am. Nucl. Soc.; 27: 468-470(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17849 Influence of the poison management on the fuel manage- 
ment optimization. Reinert de Lima, C.A. (Instituto Militar de En- 
genharia, Rio de Janeiro); Filho P.P. Trans. Am. Nucl. Soc.; 27: 471- 
472(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17850 GE/EPRI Quad Cities 1 plutonium recycle nuclear and 
fuel performance measurements. Crowther, R.L. (General Electric 
Co., San Jose, CA); Galloway, G.D.; Petri, R.; Sheppard, D.O.; 
Skarshaug, N.; Tilley, R.M.; Valby, G.; Wolters, R.A.; Zolotar, B. 
Trans. Am. Nucl. Soc.; 27: 472-474(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17851 High-speed in-core fuel management system for PWRs. 
Cenko, M.; Levine, S.H.; Witzig, W.F. (Pennsylvania State Univ., 
University Park). Trans. Am. Nucl. Soc.; 27: 474-475(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17852 Potential of axial fuel management strategies in thorium- 
fueled CANDUs. Milgram, M.S. (Atomic Energy of Canada Ltd., 
Chalk River, Ontario). Trans. Am. Nucl. Soc.; 27: 475-476(1977). 
From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 
See CONF-771109—. 


17853 Thorium cycle in fast breeders and thermal converters. 
Hamilton, C.J.; Broido, J.H.; Brogii, R.H. (General Atomic Co., San 
Diego, CA). Trans. Am. Nucl. Soc.; 27: 963-965(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 
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17854 Denatured thorium cycle: an overview. Sege, C.A.; 
Spiewak, I.; Strauch, S. (Energy Research and Development Admin- 
istration, Washington, DC). Trans. Am. Nucl. Soc.; 27: 965-966(1977). 
From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 
See CONF-771109—. 


17855 Denatured thorium fuel cycle safeguards. Newstead, C.M. 
(Brookhaven National Lab., Upton, NY). Trans. Am. Nucl. Soc.; 27: 
966-967(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17856 Optimum development of new power reactor from nuclear 
fuel recycle. Ogushi, I. (Science and Technology Agency, Tokyo 
(Japan). Atomic Energy Bureau). Genshiryoku Kogyo; 22: No. 12, 27- 
32, 26(Dec 1976). (In Japanese). 

The development of the various quantities concerning the 
nuclear fuel cycle mainly with light water reactors till the full-scale 
practical use of fast breeder reactors in Japan with scarce uranium 
resources was calculated with several premises, and the mode of 
developing new power reactors was examined in view of the pros- 
pects of the availability of natural uranium, the demand and supply 
of uranium enrichment and reprocessing, the fuel fabrication for new 
power reactors and the development of reprocessing techniques, and 
the effects on environment. It was assumed that the scale of nuclear 
power generation would be 49 million KW in 1985 and 200 million 
KW in 2000. The first commercial ATR will be introduced in 1985, 
and the first commercial FBR will be introduced in 1995. Plutonium 
recycling will be carried out for all LWRs in operation from 1985 to 
1994. In view of the long term nuclear fuel cycle, the most strategi- 
cally important factor is the utilization of plutonium. The quantity of 
FBR development is controlled by the scale of plutonium stock, and 
the quantity of thermal neutron reactor development is determined 
as the result. Many uncertainties remain in the development of FBRs 
and ATRs and the materialization of reprocessing plants and plutoni- 
um fuel fabrication plants, but it is desirable to use plutonium for 
thermal neutron reactors before 2000 and for FBRs after 2000. 


17857 Energy crisis and uranium energy resources. Review. Kor- 
yakin, Yu.I. At. Tekh. Rubezhom; No. 9, 3-10(Sep 1975). (In Russian). 

Problems of ensuring a supply of nuclear power with fuel are 
reviewed. It is probable that by the year 2000 fuel requirements for 
nuclear power will be determined by the heat variant of its develop- 
ment since the fraction of fast breeders will then be very insignifi- 
cant. In connection with the energy process, in western countries 
there has arisen the economic possibility of using more expensive 
uranium (more than $22 per kg UsOs). Now there is the point of 
view that, in the new post-crisis conditions, nuclear power plants 
with light-water reactors will be competitive. It is expected that the 
energy crisis will give additional impetus to development of nuclear 
power. In some countries work is being done on extraction of 
uranium from sea water. In this case, in order for uranium supplies to 
meet nuclear energy needs for 8, 10, or 12 years, new supplies of 
uranium must be sought every year. For each kilogram of UsOs, 
supplies of uranium will cost $11-17.6 more. Annual inflation will 
move the recovery costs into the higher cost category. There is 
good reason to consider that a significant increase in the cost of 
nuclear power plants and a sharp rise in credit will lead to a more 
concrete prediction of the total nuclear power in 2000 A.D. of 2700- 
3200 million kW. With exhaustion of cheap supplies, uranium will be 
classified by politico-economic considerations. In this case the pre- 
sentation concerning the competitiveness of nuclear power and 
conventional energy sources may change. 


PROCESS HEAT REACTORS 
REFER ALSO TO CITATION(S) 16363, 16395, 17666 


17858 European steel making by direct nuclear power applica- 
tion. Barnes, R.S. Hutn. Listy; 32: No. 1, 54-57(Jan 1977). (In Czech). 

The European Nuclear Steelmaking Club has decided to 
pursue the concept of a steel works separated from the nuclear 
reactor generating the gases needed for reducing the iron ore. The 
energy requirements for the various alternative processes and the 
issues involved in the selection of the optimum reforming tempera- 
ture are discussed, taking into account the availability of the various 
hydrocarbon feedstocks within Europe. A scenario for the eventual 
introduction of nuclear steelmaking is outlined. 


17859 Surface oxidation process prior to ignition of a sodium 
droplet. Tsai, S.S. (Brookhaven National Lab., Upton, NY). Trans. 
Am. Nucl. Soc.; 27: 524-525(1977). 
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From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 
See CONF-771109—. 


17860 Nuclear energy in metallurgy. Jirak, Z.; Malik, J.; Vrba, J. 
Hutnik (Katowice); 17: No. 6, 3-50(1976). (In Czech). 

The present power situation and its estimated development 
with a view to metallurgy is presented. The possibilities of the 
development of Czechoslovak metallurgy are described with regard 
to conventional fuels and to nuclear power applications. The pro- 
gramme of the use of nuclear power in countries with a highly 
developed metallurgical industry, such as Japan, the FRG, etc., is 
presented and the technical pre-requisites for the use of nuclear 
power in metallurgy, namely the use of high temperature reactors 
and their incorporation in nuclear metallurgical complexes are dis- 
cussed. The problems are indicated of the selection of suitable 
materials for high temperature reactors and the experience is de- 
scribed with the operation of such equipment. The results are given 
of the analysis of 10 variants of the model of a nuclear metallurgical 
complex manufacturing 1000 tons of sponge iron per day and having 
four main technological circuits (the helium circuit, the steam cir- 
cuit, the reduction gas circuit and the cycle of metallurgical process- 
es). An estimate is given of the capital costs of building a high 
temperature reactor, a power plant and a metallurgical complex with 
the reactor. The costs are also given of steel and power production 
in a nuclear metallurgical complex. 


17861 Heat exchange between liquid lead and gases or solids. 
Block, F.R. (Technische Hochschule, Aachen). pp 619-635 of In 
Future energy production systems. Heat and mass transfer processes. 

Vol. II. Denton, J.C.; Afgan, N.H. (eds.). Washington, DC; Hemi- 
sphere Publishing Corp. (1976). 

The conditions under which lead can be used as a heat 
transfer medium in the secondary circuit of a HTGR reactor for 
process heat are examined. Heat transfer coefficients from liquid lead 
to a gas or solid are discussed, and the operational characteristics 
and construction materials for the heat exchanger are surveyed. 


(HDR) 
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17862 Purposes and problems of the transfer of nuclear technol- 
ogy. Frewer, H. (Kraftwerk Union A.G., Erlangen (Germany, 
F.R.)). Atomwirtsch., Atomtech.; 22: No. 7, . 412-418(Jul 1977). (In 
German). 

From Reactor congress 1977; Mannheim, Germany, F.R. (29 
Mar - 1 Apr 1977). 

Because of its complexity, any comprehensive transfer of 
nuclear technology must be integrated in a concept of economic 
policy backed by the governments of the countries involved. Know- 
how is best transferred in three stages: 1) Bilateral intergovernmental 
agreements on joint research and development projects. 2) Coopera- 
tion among research establishments and institutes of comparable 
status, but also among ministries, public authorities and experts. 3) 
Cooperation among industrial partners and utilities in two countries, 
establishment of joint ventures for engineering and national fabrica- 
tion, cooperation in the licensing procedure. The transfer of technol- 
ogy is explained in detail by the example of Brazil. 


17863 Training needs for radiation protection personnel as viewed 
by Westinghouse Electric Corporation. Brown, W.S. (Westinghouse 
Electric Corp., Pittsburgh); Lutz, R.J. Jr.; Bowman, T.E.; Donnelly, 
J.; Geiger, W.S. Trans. Am. Nucl. Soc.; 27: 786-787(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17864 Educational requirements to perform the functions of the 
radiation analyst in a typical A/E firm. Aronchick, M.P. (Bechtel 
Power Corp., San Francisco). Trans. Am. Nucl. Soc.; 27: 790- 
791(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF 771109—. 


17865 Meeting projected needs for radiation protection person- 
nel. Kathren, R.L. (Portland General Electric Co., OR). Trans. Am. 
Nucl. Soc.; 27: 791-792(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 
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17866 University goals in shielding education. Chilton, A.B. 
(Univ. of Illinois, Urbana). Trans. Am. Nucl. Soc.; 27: 792(1977). 
From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 
See CONF-771109—. 


17867 University goals in radiation protection training. Wang, 
C.H.; Binney, S.E.; Johnson, A.G.; Ringle, J.C. (Oregon State Univ., 
Corvallis). Trans. Am. Nucl. Soc.; 27: 792-793(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17868 Two-year post-secondary educational programs for nuclear 
technicians. Hull, D.M. (Technical Education Research Center-SW, 
Waco, TX); Brown, R.J. Trans. Am. Nucl. Soc.; 27: 793-794(1977). 
From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 
See CONF-771109—. 


THEORY AND CALCULATION 
REFER ALSO TO CITATION(S) 17523, 17803, 17980 


17869 (DPST—77-465) Reactor depletion code evaluation. Ben- 
jamin, R.W. (Du Pont de Nemours (E.I.) and Co., Aiken, S.C. 
(USA). Savannah River Lab.). Sep 1977. Contract EY-76-C-09-0001. 
32p. Dep. NTIS, PC A03/MF AOl1. 

The principal objectives of this study were to evaluate exist- 
ing and operational reactor depletion codes. The selected depletion 
codes must calculate the quantities of stable and radioactive nuclides 
in irradiated reactor fuel specimens following variable exposure and 
cooling times. The larger program, of which this evaluation is a 
necessary part, is aimed at identification of reactor types and recon- 
struction of fuel irradiation history through analysis and correlation 
of fission product, cladding, and heavy element residues. A number 
of test and sample cases have been calculated using the three 
recommended depletion codes to demonstrate the utility, and some 
of the capabilities, of the system. 


17870 (EPRI-NP—556) Improvement of reference nuclear data 
for commercial power reactor analysis and design. Final report. Levitt, 
L.; Magurno, B.; Rose, P. (Brookhaven National Lab., Upton, N.Y. 
(USA)). Oct 1977. Contract EY-76-C-02-0016. 88p. MF AO1. 

The National Neutron Cross Section Center (NNCSC) has 
participated in the Electric Power Research Institute (EPRI) pro- 
gram of improving the nuclear data base to be used as input for the 
analysis of power reactors. The NNCSC contribution consisted of 
organizing and participating in specialists’ meetings on the Thermal 
Neutron Cross Sections for the Actinides and Fission Products, 
participating in a meeting on the recommended value for the ***Cf 
anti nu, and keeping abreast of new measurements on the low energy 
resonance parameters of ***U. In addition, complete evaluations for 
seven isotopes of gadolinium have been produced for the next 
version of the data library. Definitive benchmark calculations using 
the Monte Carlo code RECAP have been carried out for two 
homogeneous uranium nitrate critical spheres (ORNL 1 and 2), two 
water moderated uranium metal lattices (TRX-1 and 2), and three 
plutonium nitrate spheres (PNL 2, 3, and 5). Results for the uranium 
spheres gave good agreement with experiments and with previous 
calculations. The calculation of the TRX lattice parameters, howev- 
er, casts doubt on the validity of analytic leakage corrections used 
previously. Eigenvalues of the plutonium nitrate spheres are found 
to increase with increasing ratio of total *°Pu/?°°Pu captures. 


17871 (PNL—2438) Critical separation between subcritical clus- 
ters of 2.35 wt % 7°°U enriched UO: rods in water with fixed neutron 
poisons. Bierman, S.R.; Clayton, E.D.; Durst, B.M. (Battelle Pacific 
Northwest Labs., Richland, Wash. (USA)). Oct 1977. Contract EY- 
76-C-06-1830. 43p. Dep. NTIS, PC A03/MF AO1. 

A program to provide experimental data for validating calcu- 
lational techniques and nuclear data used in criticality assessments of 
LWR type fuel element shipping packages and similar type systems 
is described. The experiments were designed to permit easy and 
accurate definition in Monte Carlo computer codes currently used in 
these criticality assessments. Basically the experiments were con- 
cerned with the critical separation between water flooded subcritical 
clusters of fuel rods in the presence of various fixed neutron poisons. 
The experiments were carried out in an 18 m x 3 m x 2.1 m deep tank 
provided with features specifically designed and built for these 
experiments. The initial series of experiments are covered in this 
report and involve aluminum clad 2.35 wt% 7°5U enriched UO: rods 
about 12 mm in diameter by 914 mm in length. The critical separa- 
tion between three subcritical clusters of these rods aligned in a row 
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was determined with and without the following neutron absorber 
materials (neutron poisons) located between the clusters: 304L steel 
with 0, 1.1, and 1.6 wt% boron; boral; copper with 0 and 1 wt% 
cadmium; cadmium; aluminum; and zircaloy-4. The neutron poisons 
were in the form of plates slightly larger than the length and width 
of the opposing faces of the fuel clusters. 


17872 (SAND—77-0549) Analysis of the method of Streeter and 
Wylie for multidimensional wave propagation. Cole, R.K. Jr. (Sandia 
Labs., Albuquerque, N.Mex. (USA)). Jul 1977. Contract EY-76-C- 
04-0789. 21p. MF AOl. 

The method of Streeter and Wylie was developed to allow 
calculation of two- and three-dimensional transients using existing 
one-dimensional “water-hammer” codes for waves in fluid piping 
networks. The method is analyzed in terms of the effective multidi- 
mensional finite-difference scheme it generates. Subject to certain 
modelling restrictions, the method produces a first-order accurate 
scheme in the linear-acoustic, constant-properties approximation. 
Despite the fact that conventional multidimensional techniques are 
far more efficient, the method continues to be used in the engineer- 
ing community. 


17873 Generalized perturbation theory applicable to reactor 
boundary changes. Komata, M. (Hitachi, Ltd., Kawasaki, Japan). 
Nucl. Sci. Eng.; 64: No. 4, 811-822(Dec 1977). 

A generalized perturbation theory is established for the sur- 
face perturbation problem in which a boundary parameter or a 
boundary shape is disturbed. Mainly handled is a multidimensional 
Sturm-Liouville-type equation and finally discussed is a multigroup 
diffusion model. The theory is based on Green's theorem and pro- 
vides perturbation formulas that have simple forms of surface inte- 
grals and are explicitly related to a deviation of boundary param- 
eters. The formulas are connected with a quantity within a volume 
through the surface Green's function. The effects of surface pertur- 
bation on a solution (a neutron flux distribution) of the equation 
itself, on a linear functional of direct solution, and on a ratio of linear 
functionals of direct solution are shown. The theory is also applied 
to a ratio of linear functionals of adjoint solution and to a ratio of 
bilinear functionals of direct and adjoint solutions. Perturbation 
formulas are also derived from Pomraning's variational principle, 
and it is shown that the formulas are identical with those based on 
Green's theorem. The Lagrange multipliers used in the variational 
principle are explained as integrated Green's functions. 


17874 Anisotropy of scattering and fission in neutron transport 


theory. Boffi, V.C.; Molinari, V.G.; Spiga, G. (Univ., Bologna). 
Nucl. Sci. Eng.; 64: No. 4, 823-836(Dec 1977). 

The problems of the anisotropy of both scattering and fission 
and of its effects on monoenergetic neutron flux distributions are 
discussed for both plane and spherical symmetries. After a statement 
of the problem for the case of a general anisotropy, the case of a 
finite-order anisotropy with azimuthal symmetry is considered, and 
various quantities of interest are studied as a function of a parameter 
that appropriately accounts for the different anisotropic behaviors of 
scattering and fission. Numerical results for the linearly anisotropic 
critical case in both plane and spherical symmetries are reported and 
are completed with the ones obtained by asymptotic method. 


17875 Piecewise polynomial approximations for nuclear reactor 
point and space kinetics. Hennart, J.P. (Universidad Nacional Auton- 
oma de Mexico, Mexico City). Nucl. Sci. Eng.; 64: No. 4, 875- 
901(Dec 1977). 

Piecewise polynomial approximations generalizing the Kang 
and Hansen Hermite methods are applied to the nuclear reactor 
kinetics equations. Some of the methods proposed are strongly A- 
stable and therefore quite efficient in the presence of extreme stiff- 
ness, as shown by numerical results for some typical test cases. 


17876 Flux-depression factors for scattering and absorbing 
media. Siewert, C.E.; Neshat, K.; Phelps, J.S. III. (North Carolina 
State Univ., Raleigh). Nucl. Sci. Eng.; 64: No. 4, 884-886(Dec 1977). 

The method of elementary solutions, along’ with 
Chandrasekhar’s invariance principles, is used to solve a two-region 
problem relevant to flux-depression calculations. An improved P-L- 
type approximation is also discussed. 


17877 Approximated space-energy resolution of fast-neutron 
fluxes. Rocca-Volmerange, B. (Centre d'Etudes Nucleaires, Gif-sur- 
Yvette, France). Nucl. Sci. Eng.; 64: No. 3, 779-795(Nov 1977). 

Based on a polynomial approximation, the model accuracy 
increases with the order of the expansion. It is, in fact, a generaliza- 
tion to N terms of the one-term classical slowing down models such 
as those of Fermi, Wigner, and Greuling-Goertzel. Equivalent to the 
classical and synthetic expression of our Q/sub N/ model, a determi- 
nation of a “differential” expression of the model is proposed which 
allows the calculation of a set of functions approximating the kernel 
Z/sub s/(u’ — u). To be used in reactor codes, the spectrum 
determination has to be associated to a spatial resolution; the adapta- 
tion of the Q/sub N/ method to the collision probability approxima- 
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tion or the calculation of a spatial Green's function to obtain a flux 
phi(r, E) is described. The applications in the isotropic collision 
approximation can be extended to the linearly anisotropic approxi- 
mation, and various results that demonstrate the validity of the 
method are given. 


17878 Neutron resonance heterogeneity effect in the vicinity of a 
gross region interface. Ishiguro, Y.; Hasegawa, A. (Japan Atomic 
Energy Research Inst., Tokai). Nucl. Sci. Eng.; 64: No. 3, 786- 
791(Nov 1977). 

A simple and convenient method is developed to account for 
the neutron resonance mismatches due to the composition dissimili- 
tude in the vicinity of gross region interfaces. It is shown that the 
effective resonance cross sections near a region interface can be 
obtained from the table-look-up of a cross-section set. The numerical 
results obtained with the present method are shown to be in excel- 
lent agreement with the exact calculations using a computer code. 


17879 Estimation of nuclear decay heat for short-lived fission 
products. Yoshida, T. (Nippon Atomic Industry Group Co., Ltd., 
Ukishima, Japan). Nucl. Sci. Eng.; 63: No. 4, 376-390(Aug 1977). 

The gross theory of beta decay developed by Takahashi and 
Yamada has been applied to an estimation of nuclear decay heat of 
short-lived fission products, that is, to the average energies of 
emitted beta particles and gamma rays and the half-lives. For short- 
lived fission products for which no experimental information is 
available, calculations have been performed with the most probable 
value of a parameter Qoo, which represents the energy of the lowest 
level actually fed by the beta transition. The results have been 
summarized in the form of several simple formulas, which are 
functions of the Q value and mass number of the nuclide in question. 
When the half-life is determined experimentally, the certainty of the 
calculated results for the average released energies can be improved 
by means of a search for the best Qoo value based on the measured 
half-life for each nuclide. Evaluation of confidence bands is also 
performed for the calculated results. 


17880 Neutron thermalization spectrum in a partially hydroge- 
nated terphenyl: evaluation of scattering kernels for organic reactor 
coolant. Robitaille, H.A.; Hewitt, J.S. (Univ. of Toronto). Nucl. Sci. 
Eng.; 63: No. 4, 391-400(Aug 1977). 

The spectrum of neutrons in thermal pseudo-equilibrium with 
a mixture of partially hydrogenerated terphenyls and high-boiling 
polymers, an organic material known commercially as HB40, has 
been measured at room temperature. The spectrum was measured in 
each of seven mixtures of HB40 and a thermal-neutron absorber, 
trimethyl borate, in various concentrations. The spectra were deter- 
mined by the time-of-flight methcd using the University of Toronto 
linear electron accelerator as a pulsed source of fast neutrons. These 
spectra were compared with those calculated using several different 
bound-hydrogen approximations to the actual energy transfer kernel 
for the mixture. Of these approximations, the best agreement be- 
tween theory and experiment occurred for a scattering kernel de- 
rived using the diphenyl and the polyethylene scattering kernels, 
combined according to a weighting scheme reflecting the degree of 
hydrogenation of the organic material. 


17881 Some basic properties of the response matrix equations. 
Weiss, Z. (ASEA-ATOM, Vasteras, Sweden). Nucl. Sci. Eng.; 63: 
No. 4, 457-492(Aug 1977). 

The response matrix equations (RME) are analyzed from two 
points of view: (a) their computational feasibility and (b) their 
consistency with other methods used in reactor analysis. It is shown 
that RME can be derived directly from the weak form of the 
diffusion equation without the concept of partial currents, and 
hence, are also applicable to the description of phenomena, where 
partial currents have no physical meaning (for example, the conduc- 
tion of heat). By splitting the high-order RME into a coupled system 
of single-order equations, the analysis of the convergence properties 
of the iterative solutions to RME could be greatly simplified. The 
derived explicit expressions for the convergence ratio were verified 
by numerical experimentation. As an illustration, the well-known 
International Atomic Energy Agency benchmark problem has been 
calculated by two two-dimensional response matrix programs at 
ASEA-ATOM, CIKADA, and LABAN. The relation of RME to 
finite difference (FD) equations has also been investigated. It was 
shown that for small mesh sizes, RME are computationally not 
feasible. For rectangular nodes, an algorithm called the “vectorial 
model’’ (VM) was developed, which reduces the amount of unk- 
nowns in RME by a factor of 2. This is a generalization to two- and 
three-dimensional nodes of the author's earlier results. An approxi- 
mate reduction of VM to scalar equations (one unknown per node) 
has been discussed, and its relation to recent developments in nodal 
methods has been emphasized. 


17882 Upper-bound estimation of bilinear functionals in reactor 
theory. Ronen, Y.; Greenspan, E. (Nuclear Research Center— 
Negev, Beersheba, Israel). Nucl. Sci. Eng.; 63: No. 4, 509-513(Aug 
1977). 
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Expressions for estimating upper bounds to integral param- 
eters of the form (W,K psi)/(W, psi) are derived using functional 
analysis techniques. The resulting formulations are applied for esti- 
mating upper bounds to different types of integral parameters in 
reactor theory, including direct eigenvalues of the Boltzmann equa- 
tion, reactivity, and effective reactor kinetics parameters. The upper- 
bound estimation method is compared with perturbation theory 
techniques for estimating changes in the total collision eigenvalue. 


17883 Application of coarse-mesh methods to fluid dynamics 
equations. Romstedt, P.; Werner, W. (Gesellschaft fuer Reaktorsi- 
cherheit m.b.H. (GRS), Garching/Muenchen (Germany, F.R.)). 
Atomkernenergie; 30: No. 2, 146-151(1977). (In German). 

From Technical meeting on coarse-mesh methods: progress in 
the methods and their application to reactor problems; Erlangen, 
Germany, F.R. (25 - 26 Jan 1977). 

An Asymmetric Weighted Residual (ASWR) method for 
fluid dynamics equations is described. It leads to local operators with 
a 7-point Finite Difference (FD) structure, which is independent of 
the degree of the approximating polynomials. A 1-dimensional prob- 
lem was solved by both this ASWR-method and a commonly used 
FD-method. The numerical results demonstrate that the ASWR- 
method combines high accuracy on a coarse computational mesh 
with short computing time per space point. The possibility of using 
fewer space points consequently brings about a considerable reduc- 
tion in total running time for the ASWR-method as compared with 
conventional FD-methods. 


17884 Flux synthesis programme KASY for the approximate 
solution of the three-dimensional multigroup-neutron-diffusion-equa- 
tion. Present state, planned improvements and applications to reactor 
design problems. Buckel, G. (Kernforschungszentrum Karlsruhe 
(Germany, F.R.). Inst. fuer Neutronenphysik und Reaktortechnik); 
de Wouters, R.; Pilate, S. (Societe Belge pour I’Industrie Nucleaire, 
Brussels). Atomkernenergie; 30: No. 2, 82-87(1977). 

From Technical meeting on coarse-mesh methods: progress in 
the methods and their application to reactor problems; Erlangen, 
Germany, F.R. (25 - 26 Jan 1977). 

This paper describes the three-dimensional flux synthesis pro- 
gramme KASY and its application to practical reactor problems. 
The recent extensions or improvements of KASY comprise: a) 
solution of the adjoint problem, allowing three-dimensional pertur- 
bation calculations in connection with the three-dimensional evalua- 
tion programme AUDI 3; b) connection to the space-dependent 
reactor dynamics programme RAUMZEIT; c) inclusion into the 
modular programme system KAPROS, allowing the execution of 
three-dimensional reactor analysis by combined use of KASY and 
finite difference programmes. A compilation of the main applications 
of KASY to fast reactor analysis performed from 1970 up to now is 
presented. It contains in particular: a) evaluation of experiments 
performed in critical facilities as a support of SNR-300 design 
(ksub(eff), control rod worths, power mapping); b) application of 
KASY to the routine SNR-300 (and SNR-2) calculations in three- 
dimensional hexagonal geometry, for which the method proved 
efficient in spite of the case complexity; burn-up behaviour was 
taken into account. 


17885 Interface current techniques for multidimensional reactor 
calculations, Finnemann, H.; Bennewitz, F.; Wagner, M.R. 
(Kraftwerk Union A.G., Erlangen (Germany, F.R.)). Atomkernener- 
gie; 30: No. 2, 123-128(1977). 

From Technical meeting on coarse-mesh methods: progress in 
the methods and their application to reactor problems; Erlangen, 
Germany, F.R. (25 - 26 Jan 1977). 

The nodal collision probability method (NCPM) and the 
nodal expansion method (NEM) can both be used for multidimen- 
sional reactor calculations with comparable computational efficiency 
in their basic versions. Both methods are based on interface current 
techniques the difference being, that NCPM is directly derived from 
integral transport theory whereas NEM relies on diffusion theory. It 
is shown that NEM which combines interface currents with weight- 
ed residual techniques can more easily be extended to achieve high 
accuracy for very large meshes. In addition, NEM converges rapidly 
towards the exact solution of the neutron diffusion equation with 
finer mesh size. It was therefore adopted as solution method for 
reactor calculations at KWU. 


17886 Summary discussion and state of the art review for coarse- 
mesh computational methods. Froehlich, R. (Kernforschungszentrum 
Karlsruhe (Germany, F.R.). Inst. fuer Neutronenphysik und Reak- 
tortechnik). Atomkernenergie; 30: No. 2, 152-158(1977). 

From Technical meeting on coarse-mesh methods: progress in 
the methods and their application to reactor problems; Erlangen, 
Germany, F.R. (25 - 26 Jan 1977). 

The Reactor Physics Division of the Kerntechnische Gesells- 
chaft held a topical meeting on Coarse-Mesh Computational Meth- 
ods in Erlangen (Federal Republic of Germany), January 25 and 26, 
1977. The author of this paper was asked to summarize critically the 
achieved progress and the open problems at the end of the meeting. 
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One major intention was to stimulate a lively concluding general 
discussion. This paper grew out of these efforts and tries to summa- 
rize the progress and open questions reported at the meeting, includ- 
ing the major results of the concluding discussion. In order to place 
the progress into the right perspective some background information 
is given on the various methods and a short state of the art review is 
presented taking the international situation into account. 


17887 Imbedded flux calculation and the reconstruction of the 
original material structure of the fuel bundle. Havranek, M. (Stuttgart 
Univ. (TH) (Germany, F.R.). Inst. fuer Kernenergetik). Atomkernen- 
ergie; 30: No. 2, 143-145(1977). 

From Technical meeting on coarse-mesh methods: progress in 
the methods and their application to reactor problems; Erlangen, 
Germany, F.R. (25 - 26 Jan 1977). 

The surface of the flux-imbedded calculation region is divided 
into small elements defined by a new fine mesh particularly ot be 
chosen for this purpose. The flux values to be assigned to these small 
surface elements are obtained from a three-dimensional interpolation 
of the flux values determined from a coarse-mesh criticality calcula- 
tion. The original heterogeneous material structure of the imbedded 
region can then be reconstructed to a certain degree. If the region of 
the problem is chosen to be big enough so that a small change in the 
material structure has no influence on the boundary condition, one 
can simulate a small control element withdrawal through a series of 
the repeated flux-imbedded calculation for the same boundary condi- 
tion. 


17888 Determination of the pin power distribution in a reactor 
core on the basis of nodal coarse mesh calculations. Koebke, K.; 
Wagner, M.R. (Kraftwerk Union A.G., Erlangen (Germany, F.R.). 
Abt. Grundlagen, Berechnungsmethoden). Atomkernenergie; 30: No. 
2, 136-142(1977). 

From Technical meeting on coarse-mesh methods: progress in 
the methods and their application to reactor problems; Erlangen, 
Germany, F.R. (25 - 26 Jan 1977). 

A basic drawback of the conventional nodal method for the 
solution of the multidimensional neutron diffusion equation is the 
loss of detailed information about flux and power distributions 
within the nodes. However, the information contained in the con- 
verged solution of the nodal expansion method can be exploited to 
calculate accurate, non-separable local flux distributions within the 
nodes, applying a high-order interpolation method. This technique 
and an accurate collision probability lattice program MULTI- 


MEDIUM are the basis for methods to determine local power values 
for single fuel rods in the framework of a global reactor solution. 
Two different methods are described: a modulation method and 
local imbedded assembly calculations. 


17889 Approximation of finite-difference methods for diffusion 
problems by a coarse-mesh method. Lieberoth, J. (Internationale 
Atomreaktorbau G.m.b.H. (INTERATOM), Bergisch Gladbach 
(Germany, F.R.)). Atomkernenergie; 30: No. 2, 103-106(1977). 

From Technical meeting on coarse-mesh methods: progress in 
the methods and their application to reactor problems; Erlangen, 
Germany, F.R. (25 - 26 Jan 1977). 

A coarse-mesh method is described which is characterized by 
dividing the space into rectangular boxes.and by the assumption that 
along an edge of a box the sum of the transversal leakages will be 
approximated by a straight line. Compared with common difference 
methods the necessary computing time is reduced for 2-d problems 
by a factor of about 10 and for 3-d problems by a factor of about 10 
and for 3-d problems by an estimated factor of about 30. This 
method requires a measure of understanding of the calculation by the 
user. 


17890 Use of higher order polynomials for spatial approximation 
of neutron flux in the coarse mesh method QUABOX/CUBBOX. 
Maurer, W.; Werner, W. (Gesellschaft fuer Reaktorsicherheit m.b.H. 
(GRS), Garching/Muenchen (Germany, F.R.)). Atomkernenergie; 30: 
No. 2, 117-122(1977). (In German). 

From Technical meeting on coarse-mesh methods: progress in 
the methods and their application to reactor problems; Erlangen, 
Germany, F.R. (25 - 26 Jan 1977). 

An improved method for the local flux approximation in the 
coarse-mesh computer code QUABOxX is presented. Instead of the 
quadratic polynomials of the QUABOX-version higher order poly- 
nomials are used for the local flux approximation. The type of these 
polynomials has been determined to preserve the basic structure of 
the numerical time integration method of the QUABOX-version. 
With the new coarse-mesh version CUBBOX using a spatial grid 
corresponding to the fuel assembly structure maximum relative 
errors Of 3% are obtained for the fuel subassembly powers. This 
holds for cores of large light water reactors under operational 
conditions as well as for the more complicated benchmark problems. 
The computing times per space point are 1.3 to 1.7 times the 
computing times of QUABOX depending on the type of approximat- 
ing polynomial. 
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17891 MULTIPOL - a code for coarse-mesh approximation of 
the static multigroup diffusion equation in three dimensions. Schaefer, 
A. (Gesellschaft fuer Reaktorsicherheit m.b.H. (GRS), Garching/ 
Muenchen (Germany, F.R.)). Atomkernenergie; 30: No. 2, 113- 
116(1977). (In German). 

From Technical meeting on coarse-mesh methods: progress in 
the methods and their application to reactor problems; Erlangen, 
Germany, F.R. (25 - 26 Jan 1977). 

the basis of the QUABOX-coarse-mesh approximation 
method a computer code has been developed to solve the stationary 
multigroup diffusion equation. After a description of the approxima- 
tion and the iterative methods employed in this code, results are 
discussed for various multigroup problems. Accuracy and computa- 
tional work are compared for the coarse-mesh and a finite-difference 
method at different meshsizes. 


17892 Two-dimensional FEM-reactor dynamics. Wepler, J. 
(Technische Univ. Berlin (Germany, F.R.). Inst. fuer Kerntechnik). 
Atomkernenergie; 30: No. 2, 95-101(1977). (In German). 

The finite-element method is applied to solve the two-dimen- 
sional reactor dynamics equation. For the multigroup neutron diffu- 
sion code FEM2D the direct numerical time step algorithm 
FEM2DYN is developed using basically the same code as FEM2D. 
The calculations of 2D-LRA-Benchmark are performed with trian- 
gular elements and second-order approximations. Results show the 
capability of FEM to solve dynamic problems with strong spatial 
dependence at reasonable cost. 


17893 Integration of the kinetics equations with improved steady- 
state behavior. Silling, S.A.; Hansen, K.F. (Massachusetts Inst. of 
Tech., Cambridge). Trans. Am. Nucl. Soc.; 27: 356-357(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17894 Experimental verification of the higher order nodal deple- 
tion program MEDIUM-2. Wagner, M.R.; Winger, HJ. (KWU, 
Erlangen, Germany). Trans. Am. Nucl. Soc.; 27: 391-392(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17895 Lattice eigenvalue as a function of buckling: correction to 
first-order perturbation theory. Gelbard, E.M. (Argonne National 
Lab., IL). Trans. Am. Nucl. Soc.; 27: 390-391(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17896 Computation of homogenized group parameters. Worley, 
B.A.; Henry, A.F. (Massachusetts Inst. of Tech., Cambridge). Trans. 
Am. Nucl. Soc.; 27: 392-394(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17897 Simple and efficient schemes for processing ENDF/B scat- 
tering data. Greene, N.M.; Lucius, J.L. (Oak Ridge National Lab., 
TN). Trans. Am. Nucl. Soc.; 27: 395-396(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17898 Description of highly anisotropic scattering using a mixed 
mesh method. Filippone, W.L. (Univ. of Lowell, MA); Woolf, S. 
Trans. Am. Nucl. Soc.; 27: 396-397(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17899 One-group coarse-mesh technique for few-group diffusion 
theory. Bonalumi, R.A. (Ontario Hydro, Toronto, Can.). Trans. Am. 
Nucl. Soc.; 27: 397-399(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17900 Training program for supervisors and senior staff person- 
nel. Smith, D.R. (Los Alamos Scientific Lab., NM). Trans. Am. 
Nucl. Soc.; 27: 400(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 
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17901 Radiation heating studies in a stainless-steel and sodium 
shield. Maerker, R.E. (Oak Ridge National Lab., TN); Muckenth- 
aler, F.J.; Clifford, C.E. Trans. Am. Nucl. Soc.; 27: 772-773(1977). 
From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 
See CONF-771109—. 


17902 Computer program SCAP-BR for gamma-ray streaming 
through multilegged ducts. Byoun, T.Y.; Babel, P.J.; Dajani, A.T. 
(Burns and Roe, Inc., Oradell, NJ). Trans. Am. Nucl. Soc.; 27: 777- 
778(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17903 Arts and effectiveness of data adjustment. Kuroi, H.; 
Mitani, H.; Koyama, K. (Tokai Research Establishment, Ibaraki-ken, 
Japan). Trans. Am. Nucl. Soc.; 27: 880(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17904 Sensitivity of reactivities to current cross-section libraries: 
a case for adjustment. Salmi, U.; Wagschal, J.J.; Ya’ari, A.; Yeivin, 
Y. (Hebrew Univ., Jerusalem). Trans. Am. Nucl. Soc.; 27: 880- 
881(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17905 Data adjustment: a cautiously optimistic view for the im- 
provement of design performance calculations and data assessment. 
Weisbin, C.R. (Oak Ridge National Lab., TN); Oblow, E.M.; Mara- 
ble, J.H.; Salvatores, M. Trans. Am. Nucl. Soc.; 27: 881-883(1977). 
From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 
See CONF-771109—. 


17906 Integrated view of the interplay of integral and differential 
experiments in identifying uncertainties and in pianning further experi- 
ments. Becker, M.; Block, R.C.; Harris, D.R.; Parvez, A. (Rensselaer 
Polytechnic Inst., Troy, NY). Trans. Am. Nucl. Soc.; 27: 883- 
884(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17907 Consistency of fast reactor integral measurements using 
cross-section adjustment. Collins, P.J. (Argonne National Lab., Idaho 
Falls, ID); Lineberry, M.J.; Smith, K.S. Trans. Am. Nucl. Soc.; 27: 
884-885(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17908 Analysis of light- and Heavy-water-moderated **UO./ 
ThO: lattices with ENDF/B-IV data. Weiss, J.J.; Malaviya, B.K. 
(Rensselaer Polytechnic Inst., Troy, NY). Trans. Am. Nucl. Soc.; 27: 
890-89 1(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17909 Measurement uncertainity in core physics parameters. 
Dow, B.L. Jr.; Pettus, W.G.; Wilson, T.L. (Babcock and Wilcox 
Co., Lynchburg, VA). Trans. Am. Nucl. Soc.; 27: 895-896(1977). 
From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 
See CONF-771109—. 


17910 Benchmark verification of a general nodal simulator. 
Ancona, A.; Becker, M. (Rensslaer Polytechnic Inst., Troy, NY); 
VerPlanck, D.M. Trans. Am. Nucl. Soc.; 27: 896-897(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17911 Interactive graphics investigation of relationships of de- 
tailed epithermal data to nuclear fuel cycle cost. Parvez, A.; Harris, 
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D.R.; Becker, M. (Rensselaer Polytechnic Inst., Troy, NY). Trans. 
Am. Nucl. Soc.; 27: 897-898(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17912 Measurements and calculations of long-term fission prod- 
uct activity. Hoovler, G.S.; Williamson, T.G. (Univ. of Virginia, 
Charlottesville). Trans. Am. Nucl. Soc.; 27: 898-899(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17913 Evaluation of ENDF/B-IV data for tightly packed UOQ2- 
water lattices. Olson, W.O.; Wheeler, F.J. (EG and G Idaho, Inc., 
Idaho Falls). Trans. Am. Nucl. Soc.; 27: 916-917(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17914 Significance of expanded xenon and samarium decay chain 
information. Ottewitte, ELH. (EG and G Idaho, Inc., Idaho Falls). 
Trans. Am. Nucl. Soc.; 27: 921-923(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17915 Spatial weighting of Doppler reactivity feedback. Carew, 
J.F.; Diamond, D.J. (Brookhaven National Lab., Upton, NY). Trans. 
Am. Nucl. Soc.; 27: 923-924(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17916 Parametric study of reactor configurations exhibiting mini- 
mal transuranic isotope production. Schnitzler, B.G.; Schneider, R.T. 
(Univ. of Florida, Gainesville). Trans. Am. Nucl. Soc.; 27: 929- 
930(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17917 U(95%)Fe-helium circulating gas critical assembly. 
Barton, D.M.; Jarvis, G.A.; Davis, J.F. III. (Los Alamos Scientific 
Lab., NM). Trans. Am. Nucl. Soc.; 27: 930-931(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17918 More direct method for determining subcritical reactivity. 
Lung, T.P.; Ruby, L. (Univ. of California, Berkeley). Trans. Am. 
Nucl. Soc.; 27: 944(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17919 Neutron energy spectra in different formulations of the 
stationary transport equation. Shalitin, D.; Wagschal, J.J.; Yeivin, Y. 
(Hebrew Univ., Jerusalem). Trans. Am. Nucl. Soc.; 27: 945-946(1977). 
From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 
See CONF-771109—. 


17920 Generalized treatment of heterogeneity effects for the 
shielding factor method. Protsik, R.; Kujawski, E. (General Electric 
Co., Sunnyvale, CA). Trans. Am. Nucl. Soc.; 27: 946(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17921 Diffusion equations as asymptotic approximations to the 
neutron transport equation. Chiang, R.T.; Dorning, J. (Univ. of 
Illinois, Urbana). Trans. Am. Nucl. Soc.; 27: 952-953(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17922 Delayed fission product gamma spectra following short 
neutron irradiations. Stamatelatos, M.G. (Science Applications, Inc., 
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Albuquerque, NM); England, T.R. Trans. Am. Nucl. Soc.; 27: 953- 
955(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17923 Transport consistent diffusion theory applications to fuel 
storage pool criticality. Dayem, H.A. (Los Alamos Scientific Lab., 
NM); Sheaks, O.J. Trans. Am. Nucl. Soc.; 27: 955-956(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17924 Criticality of actinoid elements. Review. Sviridov, V.L.,; 
Troshin, A.B. At. Tekh. Rubezhom; No. 9, 20-27(Sep 1975). (In 
Russian). 

New calculations and experimental data on critical param- 
eters of actinoid elements are given. Nuclides having an even 
number of neutrons in the nucleus may form a critical system only if 
they are in the form of metals, oxides, or other compounds with a 
small number of elements that retard neutrons. In nuclides with an 
odd number of neutrons criticality may be reached at almost any 
content of the neutron retardant. Critical mixtures of fissioning 
nuclides and means for ensuring nuclear safety in processing and 
storing *°*Pu are considered. The assumption that metallic 7°*Pu has 
a finite critical mass was confirmed at the Los Alamos laboratory. 
Comparison of 10 g of metallic **Pu with 10 g of 7*°Pu by a 
substitution method showed that the reactivities of these isotopes are 
equivalent. Since metallic 7°°Pu in spherical form without reflector 
has a critical mass of around 15 kg, it is considered that metallic 
38 Pu also may form a similar critical system. Based on experimental 
data from storage of *°*Pu, it was assumed that in systems with a 
heat spectrum, if the *°*Pu content in the radioisotope mixture is no 
less than 76%, the danger of criticality does not exist. Calculations 
were confirmed experimentally for 7°*Pu and 74*Cm. The reliability 
of data for the other nuclides is determined by the precision of the 
nuclear-physics constants. 


COMPONENTS AND ACCESSORIES 


REFER ALSO TO CITATION(S) 18099, 18912, 19063, 19096, 
19101, 19103, 19108, 19110, 19111, 19159 


17925 (EPRI-NP—254(Vol.3)) Study of remote multiplexing for 
power plant applications. Volume III. Technical findings. Final report. 
(TRW Systems and Energy Group, Redondo Beach, Calif. (USA)). 
Sep 1977. 327p. Dep. NTIS, PC A15/MF AOI. 

The technical findings from a study of Remote Multiplexing 
Systems (RMS) for power plant applications are presented. Increas- 
ingly, RMSs are being considered by utilities as an alternative to 
conventional hardwiring for the transmissions of data and control 
signals to and from the thousands of devices in a power plant. The 
reports indicate that remote multiplexing is technical feasible, can be 
designed to meet availability requirements, may save millions of 
dollars as a hardwire replacer, and will provide other significant 
advantages. However, there are many applications dependent param- 
eters; and therefore, a general methodology is documented so that 
installation-specific analyses can be performed. Because plant pro- 
ductivity could be impacted by unsatisfactory RMS performance, 
the utilities may wish to give special attention to the many technical 
considerations reviewed in the reports as this new technology is 
introduced. The technical information presented in this report in- 
cludes: (1) detailed RMS functional requirements; (2) analysis of 
representative non-safety and safety RMSs configured for the refer- 
ence plant; (3) comparisons of capability and cost of different RMSs 
and conventional hardwiring; (4) analysis of RMS availability and its 
impact on plant operation translated to present value; and (5) discus- 
sion of significant technical design areas. 


17926 (NUREG—0185) Annual report of contract research for 
the Metallurgy and Materials Research Branch, Division of Reactor 
Safety Research, fiscal year 1976. (Nuclear Regulatory Commission, 
Washington, D.C. (USA). Office of Nuclear Regulatory Research). 
Jan 1977. 228p. NTIS $8.00. 

Included are summaries of eleven research programs dealing 
with fracture and structural mechanics, non-destructive inspection, 
and corrosion studies of reactor components and materials. Each 
summary has been separately processed for the Energy Data Base. 
(DG) 


17927 (NUREG—0185, pp 90-107) Design criteria for piping 
and nozzles program. Moore, S.E.; Bryson, J.W. (Oak Ridge Nation- 
al Lab., TN). Jan 1977. 
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In Annual report of contract research for the Metallurgy and 
Materials Research Branch, Division of Reactor Safety Research, 
fiscal year 1976. 

This report reviews the activities and accomplishments of the 
Design Criteria for Piping and Nozzles program being conducted by 
the Oak Ridge National Laboratory for the period July 1, 1975, to 
September 30, 1976. The objectives of the program are to conduct 
integrated experimental and analytical stress analysis studies of 
piping system components and isolated and closely-spaced pressure 
vessel nozzles in order to confirm and/or improve the adequacy of 
structural design criteria and analytical methods used to assure the 
safe design of nuclear power plants. Activities this year included the 
development of a finite-element program for analyzing two closely 
spaced nozzles in a cylindrical pressure vessel; a limited-parameter 
study of vessels with isolated nozzles, finite-element studies of piping 
elbows, a fatigue test of an out-of-round elbow, summary and 
evaluation of experimental studies on the elastic-response and fatigue 
failure of tees, parameter studies on the behavior of flanged joints, 
publication of fifteen topical reports and papers on various experi- 
mental and analytical studies; and the development and acceptance 
of a number of design rules changes to the ASME Code. 2 figures, 2 
tables. 


17928 (NUREG—0185, pp 176-186) Development of high-sensi- 
tivity ultrasonic techniques for in-service inspection of nuclear reac- 
tors. Linzer, M. (National Bureau of Standards, Washington, DC). 
Jan 1977. 

In Annual report of contract research for the Metallurgy and 
Materials Research Branch, Division of Reactor Safety Research, 
fiscal year 1976. 

The principal objective of the program is to develop tech- 
niques to enhance the sensitivity of ultrasonic signals which are 
below the random noise of the system. A secondary objective is to 
develop instrumentation for improved discrimination of flaw signals 
from background “clutter” and for characterization of failure-related 
material properties through measurements of ultrasonic parameters 
such as velocity and attenuation. The improved techniques will be 
applied to detect flaws in nuclear reactor materials and components. 


17929 (NUREG—0185, pp 187-203) Inspection of nuclear reac- 
tor welding by acoustic emission. Prine, D.W. (GATX/GARD, Inc., 
Niles, IL). Jan 1977. 

In Annual report of contract research for the Metallurgy and 
Materials Research Branch, Division of Reactor Safety Research, 
fiscal year 1976. 

The objective of the work described is to evaluate in-process 
acoustic emission weld monitoring with the goal of upgrading the 
inspection techniques for assuring better weld quality in nuclear 
reactor piping and pressure vessels. To accomplish this overall 
objective, the following specific goals have been set within a three 
year program: (1) prove the feasibility of in-process AE under shop 
conditions and validate the AE findings by currently acceptable 
NDE techniques; (2) develop and build a prototype monitor for use 
in Nuclear Fabrication shops; and (3) provide data for NRC/ASME 
acceptance of the inspection practice. 


17930 (ORNL/TM—5994) Application of anisotropic elasticity 
to centrifugally cast piping. Dewey, B.R.; Adler, L.; King, R.T.; 
Cook, K.V. (Oak Ridge National Lab., Tenn. (USA)). Oct 1977. 
Contract W-7405-ENG-26. 19p. . 

Centrifugally cast austenitic stainless steel pipe is used in 
chemical plants and water reactor coolant systems, and is being 
considered as starting material for pipes in certain higher tempera- 
ture systems. The microstructure of this pipe also simulates the 
structures of welds with very large grain size, and thus the proper- 
ties are of general interest as boundary conditions for welds. Al- 
though the material is strongly anisotropic, design calculations are 
normally based on isotropic elastic properties for wrought base 
metal of the same nominal composition. We have determined the 
matrices of anisotropic elastic constants, using both ultrasonic and 
conventional techniques, for pipes of the CPF8 and CPF8M grades. 
The strong anisotropy, which arises from the directional solidifica- 
tion inherent in the centrifugal casting process, can adequately be 
represented by orthotropic symmetry. To demonstrate the impor- 
tance of considering the anisotropy, the resulting mechanical proper- 
ties are used in examples of stress analyses for pipes subject to 
pressure. 


17931 Effect of the azimuthal angle on fast-neutron concrete 
albedos. Miller, W.H.; Meyer, W. (Univ. of Missouri, Columbia). 
Nucl. Sci. Eng.; 64: No. 4, 886-889(Dec 1977). 

Albedos have been experimentally measured for a spectrum 
of fast fission neutrons incident on a 24- x 24- x 9-in. concrete slab. 
The source of fast neutrons for the experimental studies was the 
Missouri University Research Reactor; the direct and reflected neu- 
tron spectra were detected using a 2- x 2-in. liquid-scintillation 
spectrometer system. Previously published Monte Carlo calculated 
albedos have indicated a weak dependence on the azimuthal angle of 
reflection. These experimental measurements have confirmed this 
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result and identified the effect of the incident angle on this relation- 
ship. 


17932 Structural analysis and evaluation for the design of pres- 
sure vessel. Arai, K.; Uragami, K.; Funada, T.; Baba, K.; Kira, T. 
(Mitsubishi Heavy Industries Ltd., Tokyo (Japan)). Mitsubishi Juko 
Giho; 14: No. 2, 236-247(Mar 1977). (In Japanese). 

For the design of pressure vessel, the detailed structural 
analysis such as the fatigue analysis under operating conditions is 
required by ASME Code or Japanese regulation. Accordingly, it 
should be verified by the analysis that the design of the pressure 
vessel is in compliance with the stress limitation defined in the Code 
or the regulation. However, it was apparent that the analysis is very 
complicated and takes a lot of time to evaluate in accordance with 
the Code requirements. Thereupon we developed the computer 
program by which we can perform the stress analysis with correct- 
ness and comparatively in a short period of design work reflecting 
the calculation results on detailed drawings to be used for fabrica- 
tion. The computer program is controlled in combination with the 
system of the design work and out put list of the program can be 
directly used for the stress analysis report which is issued to custom- 
ers. In addition to the above computer program, we developed the 
specific three dimensional finite element computer program to make 
sure of the structural integrity of the vessel head and flanges which 
are most complex for the analysis compared with the stress distribu- 
tion measured by strain gauges on the vessel head and flange. 
Besides the structural analysis, the fracture mechanics analysis for 
the purpose of preventing the pressure vessel from the brittle frac- 
ture during heat-up and cool-down operation is also important and 
thereby we showed herein that the pressure vessel is in safety against 
the brittle fracture for the specified operating conditions. As a result 
of the above-mentioned analysis, the pressure vessel is designed with 
safety from the stand-points of the structural intensity and the 
fracture mechanics. 


17933 Study on prestressed concrete reactor vessel (PCRV) struc- 
tures, 4-2. Creep analysis of PCRV. Obayashi-Gumi Gijutsu Kenkyu- 
sho-Ho; No. 14, 1-5(Feb 1977). (In Japanese). 

This report describes an analytical method for understanding 
the long-term behavior of a PCRV and the results obtained by this 
method. In the usual analysis the effects of steel elements such as 
reinforcing bars and liner plates in restraining creep deformation and 
the influence of stress relaxation in prestressed bars were neglected. 
In the present analysis, however, these effects are considered and 
efforts are made to obtain the histories of long-term deformations 
and stresses of the PCRV under actual operating conditions. In 
design of a PCRV, the evaluation of thermal load is one of the 
important items and it is possible for the thermal stresses obtained by 
the normal elastic analysis to be considerably reduced on analysis of 
creep taking into account the slow rate of temperature rise in actual 
structures. 


17934 Steam generator. Zmola, P.C. (to Combustion Engineer- 
ing, Inc., Windsor, Conn. (USA)). German(FRG) Patent 2,154,424/ 
C/. 20 Jan 1977. 7p. (In German). 

An improvement of steam generators is described having a 
channel head which is penetrated by a bundle of heat exchanger 
tubes through which flows a heating medium. In order to reduce the 
differential temperature between the boiler casing and the heat 
exchanger tubes, and thus to decrease the mechanical stresses for the 
tubes, at the feedwater inlet a number of discharge tubes, arranged 
concentrically around the heat exchanger bundle and lying at some 
distance from each other and from the boiler casing, are mounted. 


17935 Installation on steam generators for mounting the tubes of 
vertically fitted U-tube bundles in a transverse plane. Michel, E.; 
Mayer, H. (to Siemens A.G., Berlin (Germany, F.R.); Siemens A.G., 
Muenchen (Germany, F.R.)). German(FRG) Patent 1,776,098/C/. 
13 Jan 1977. 4p. (In German). 

The invention concerns the improvement of U-tube bend 
fastenings in steam generators where the tensions are distributed in 
such a way that no vibrations will occur. Corrugated suspending 
straps from elastic material are applied, keeping the tubes in the 
bulges of neighboring straps. According to the invention the bulges 
of neighboring straps facing each other (narrow spaces) are firmly 
connected with one another under prestressing. Screw connections, 
crosspieces welded in between, or bolts may be used, the tubes 
themselves remaining free. 


17936 Effect of sponge ball cleaning on removing vernacles in 
condenser tubes. Mimura, K.; Minamoto, K.; Kyohara, S. (Kobe 
Steel Ltd. (Japan)). Karyoku Genshiryoku Hatsuden; 28: No. 1, 21- 
32(Jan 1977). (In Japanese). 

Usually aluminum brass material is adopted for the condenser 
tubes in thermal and nuclear power stations today, and sea water is 
treated with chlorine for the purpose of smooth operation and 
maintenance, but recently, this treatment tends to be avoided in view 
of environment preservation. When the chlorine treatment is not 
carried out, vernacles and other marine living things adhere to the 
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internal surfaces of condenser tubes, and the corrosion of the tubes 
and the lowering of heat transfer rate occur. In this study, sponge 
ball cleaning was selected as the method of mechanically removing 
the adhering living things in tubes. When the balls are used too 
frequently, the formation of protective film is hindered, and the 
corrosion of tubes is accelerated, therefore it is important to deter- 
mine the optimal frequency. The model condenser test and the 
immersion test of aluminum brass and titanium tubes were carried 
out. The testing method, the operation record and the test results are 
reported. Vernacles are apt to adhere to titanium tubes rather than 
aluminum brass tubes, and in case of aluminum brass tubes, they 
adhere to those with iron hydroxide film rather than those as 
manufactured. Vernacles adhere more as the flow speed in tubes is 
lower and the number of larvae in water is more. It was confirmed 
that the sponge ball cleaning was extremely effective for removing 
vernacles. 


17937 Qualification of safety-related switchgear for nuclear 
power applications. Rhoads, E.W. Nucl. Saf; 18: No. 3, 317- 
321(1977). 

The article discusses some of the problems encountered and a 
means for meeting the requirements of IEEE Standard 323-1974 in 
demonstrating qualification of switch-gear for safety-related applica- 
tions in nuclear power-generating stations. The switchgear assem- 
blies are subjected to a number of tests (e.g., service conditions, 
seismic conditions, life, and aging), which are reported and evaluat- 
ed in a Qualification Summary Report. The article contains recom- 
mendations for maintenance, inspection, and testing. 


17938 Steam-generator tube failures: world experience in water- 
cooled nuclear reactors in 1975. Hare, M.G. (Chalk River Nuclear 
Labs., Ontatio). Nucl. Saf; 18: No. 3, 355-364(1977). 

Steam-generator tube failures were reported in 22 out of 62 
water-cooled nuclear power plants surveyed in 1975. This was less 
than the number of plants with reported tube failures in 1974, and 
the number of tubes affected was noticeably less. The article summa- 
rizes these failures, most of which were due to corrosion. Secondary- 
water chemistry control, procedures for inspection and repair, tube 
materials, and failure rates are discussed. 


17939 Method for calculating RPS setpoints. Bergeron, P.A. 
(Yankee Atomic Electric Co., Westboro, MA). Trans. Am. Nucl. 
Soc.; 27: 673-674(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17940 Applying the pulsed ion chamber methodology to full-range 
reactor power measurements. Kaiser, B.J. (Westinghouse Electric 
Corp., Richland, WA); Ellis, W.H. Trans. Am. Nucl. Soc.; 27: 673- 
674(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17941 In-reactor measurements of fuel/sheath heat transfer. 
Schankula, M.H.; Mills, R.W. (Atomic Energy of Canada Ltd., 
Pinawa, Manitoba). Trans. Am. Nucl. Soc.; 27: 689(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17942 Development of a laundry drain treatment system. Sugi- 
moto, Y.; Kikuchi, M.; Ebara, K.; Takeshima, M. (Atomic Energy 
Research Lab., Kawasaki, Japan). Trans. Am. Nucl. Soc.; 27: 763- 
764(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17943 Improved reactivity monitor using a shuttling *°*Cf source. 
Baumann, N.P.; Jarriel, J.L. (Savannah River Lab., Aiken. SC). 
Trans. Am. Nucl. Soc.; 27: 940-942(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17944 Remote inspection system for nuclear power plants. Ina- 
gaki, K.; Fujii, M.; Doi, A. (Hatachi Ltd., Kawasaki, Japan); 
Harima, T. Trans. Am. Nucl. Soc.; 27: 1023(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 
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17945 Metallic pressure vessel for a nuclear reactor. Bevilacqua, 
F. (to Combustion Engineering, Inc., Windsor, Conn. (USA)). 
German(FRG) Patent 2,508,656/C/. 23 Dec 1976. 7p. (In German). 
The safety device provides that in case of a crack or rupture 
in the reactor pressure vessel the internal pressure can spread, but 
that it is prevented that larger fragments loosen themselves from the 
vessel. Therefore, the pressure vessel is surrounded by a network of 
cables. The cylindrical mid-section of the vessel is encompassed b 
vertically running single cable ropes, lying parallel to each other, 
with are spanned between two brackets. The hemispherical top and 
bottom sections are covered by a checkerboardlike network of cable 
ropes. They are also mounted on ring-shaped brackets. All the cable 
ropes have tension links. For laterally acting forces which develop 
for instance when coolant is lost, there is in addition another set of 
anchor cables between the vessel and the supporting framework. 


17946 Monitoring of small particles in gas-cooled electrical ma- 
chine by ion counting method, Otsuka, K.; Narato, K. (Hitachi Ltd., 
Ibaraki (Japan). Hitachi Research Lab.); Kawamura, T.; Takane, F. 
Karyoku Genshiryoku Hatsuden; 27: No. 12, 1163-1167(Dec 1976). (In 
Japanese). 

Recently, as the capacity of power generation plants has been 
enlarged, the short circuit due to the insulation fault in very small 
part within a generator may induce unexpected large accident. In 
order to prevent the accident of this type beforehand, the minute 
particle monitor was developed for generators. When local over- 
heating occurs in a generator, the organic insulator such as varnish 
and bond is decomposed due to heating, and the minute particles are 
produced. The minute particles diffuse and float in cooling gas, 
accordingly it is possible to detect the local overheating indirectly 
by measuring the minute particles in cooling gas. The minute particle 
monitor comprises the equipment for electrically charging particles, 
the particle-detecting equipment, the microamperemeter, the record- 
er, the DC source and the flow meter. The basic experiment, the 
experiment of simulating an actual machine, and the monitoring of 
the atmosphere in an actual machine have been carried out. The 
effectiveness of this monitor was confirmed, and it contributes to the 
improvement of the reliability of large capacity generators. Hereaf- 
ter, it is intended to improve the reliability of the monitor and to 
establish the criteria for judgement by carrying out the follow-up 
survey and the continuous test. 


17947 Development of balanced downflow type surface condens- 
ers, (2). Tomida, A.; Oshima, Y. (Hitachi Ltd., Ibaraki (Japan). 
Hitachi Works); Okochi, I.; Izumi, K. Karyoku Genshiryoku Hatsu- 
den; 27: No. 12, 1169-1174(Dec 1976). (In Japanese). 

As the size of the condensers for power generation plants 
grew large, the new balanced downflow type condenser was devel- 
oped and completed on the basis of the experiment on steam flow 
according to the two-dimensional flow model, the analysis of the 
performance in a tube nest with a computer, and the studies on the 
effect of outside liquid film and the reheating deaeration of conden- 
sate. When the balanced downflow type condensers were adopted 
for actual plants, the construction, strength and production method 
were examined, and the reliability of the new condenser was con- 
firmed by the thermal characteristic experiment with the model 
similar to the actual machine. The condenser comprises a condenser 
body, supporting plates, cooling tubes, tube plates, water chambers, 
and reinforcements, and the cooling tubes are arranged so as to 
exchange heat effectively. The arrangement of tubes is divided into 
three regions, namely radiation portion, densely arranged portion, 
and air cooling portion. In the balanced downflow type condensers, 
the dilution by utilizing condensate is provided against ammonia 
attack. The apparatuses for the thermal characteristic experiment 
and the experimental results, and the results of the performance test 
on the actual balanced downflow type condenser are reported. 


17948 Safety coupling for disconnecting two shaft components. 
Hintergraeber, M. (to Kraftwerk Union A.G., Muelheim an der 
Ruhr (Germany, F.R.)). German(FRG) Patent 2,422,400/C/. 18 
Nov 1976. 3p. (In German). 

A safety coupling is described designed for disconnecting two 
shaft components when the number of revolutions per minute (of the 
shaft) is too high. The coupling is suitable for pump drives in nuclear 
power plants and can be fitted into the flywheel shaft. Torque 
transfer is carried out by axially directed cylinders arranged in 
grooves of segments on the periphery and of the shaft components to 
be connected. The segments are embraced by a shrink ring which 
has a notch as predetermined breaking point. A bolt is placed in a 
radial bore penetrating the segments. The bolt fitted with a spring 
aims at and destroys the predetermined braking point if the given 
number of rpm's is exceeded. The insertion of an explosive filling is 
advantageuns. 


17949 Water in power plants: indispensable aid and aggressive 
medium. Vater, W. Gorskostop. Nauka; 3: No. 38, 29-34(Nov 1976). 
(In German). 

This survey article discusses present power plant types, with 
the emphasis on cooling systems. Conventional steam power plants 
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for fossil fuel, power plants for nuclear fuel and hydro power plants 
are briefly portrayed. Regarding the question of surface protection, 
intake structures, pipes conveying water, feed-water processing, flue 
gases, and ancillary systems as well as the peculiarities of nuclear 
power plants, such as easily cleanable, radiation-resistant, deconta- 
minatable surfaces, are discussed briefly. 


17950 Nuclear fuel reactor. Patterson, J.F.; Galbraith, K.P. (to 
Exxon Nuclear Co., Inc., Bellevue, Wash. (USA)). German(FRG) 
Patent 2,602,487/A/. 9 Sep 1976. 21p. (In German). 

The invention concerns a grate for fuel element clusters in 
nuclear reactors. These grates serve to fix the positions of the fuel 
rods as well as - through special design - to guide the coolant flow 
around the latter. The grate is formed by intersecting bars held by 
springs which have bent mixing wings with openings which are to 
improve the mixing of the coolant. Several design variants are 
described. 


17951 Environmental radiation monitoring system in nuclear 
power plant. Fujimoto, K.; Yamaguchi, K.; Takeuchi, Y.; Matsuda, 
S.; Maekawa, Y. (Fuji Electric Co. Ltd., Kawasaki, Kanagawa 
(Japan)). Fuji Jiho; 49: No. 8, 407-416(Aug 1976). (In Japanese). 

In present, improved, practical light water reactor facilities, 
the target value of whole body exposure dose of 5 mrem/year 
(0.57pR/h) is satisfied under the normal operating conditions. This is 
equivalent to 5 to 10% of normal background level, and it is the task 
imposed on environmental radiation monitors to discriminate such 
contribution of very low level from the variation of background. For 
this purpose, highly sensitive detectors are required, and further, the 
analytical procedure utilizing auto-correlation seems to be the pow- 
erful detecting means for the signals hidden under noise level. The 
present paper introduces the recent technical tendency of spatial y- 
ray monitors, stack dust and gas monitors, and drainage monitors 
being used in reactor facilities, with the above-described severe 
regulatory conditions as the background. The gamma monitor in- 
stalled in a spatial y-ray monitoring post, using Nal(T]) scintillator, 
being corrected for energy characteristics with electronic circuit, 
and performing statistical data processing with a computer, was 
fabricated. The stack dust monitors use end window type GM tubes, 
and the stack gas monitors employ Nal(T]) scintillators. The drain- 
age monitors measure the a-ray of over 5.2 MeV and the B(y)-ray of 
over 0.3 MeV, using large-area gas flow counters. 


17952 Cooling device for rotors of multistage axial steam tur- 
bines. Brandon, R.E.; Holman, R.J. (to General Electric Co., Schen- 
ectady, N.Y. (USA)). German(FRG) Patent 1,551,184/C/. 5 Feb 
1976. Sp. (In German). 

The invention concerns an improvement of a cooling device 
for rotors of multistage axial steam turbines by providing in the first 
stage of each group of turbine stages a circulation loop connecting 
the wheel chamber on the inlet side of the rotor disc of the first stage 
with the wheel chamber on its outlet side. This is to cause the 
cooling effect not to be hampered by gap widths of the seal in the 
bottom range of the rotor blades changing during operation. Design 
particulars are described in detail. 


17953 (RFP-Trans—229) Decontaminable fioor materials for nu- 
clear power plants. Kunze, S. Translated by D. Anderson from Ai. 
Strom; 22: No. 4, 105-108(1976). 11p. Dep. NTIS, PC A02/MF AO1. 

Floors in nuclear facilities are protected by coverings, coat- 
ings and, for special applications, stoneware tiles. The decontamina- 
tion properties of these materials must be known. A study of 136 
industrial products revealed that only coverings were sometimes 
very poorly decontaminable. Systematic investigations showed that 
decontaminability can be very good to very poor as a result of 
increasing additions of nonhygroscopic fillers. 


17954 Prestressed concrete pressure vessel with circumferential 
tensioning devices which are tigthened by the expansion of the rings. 
(to Dyckerhoff und Widmann A.G., Muenchen (Germany, F.R.)). 
German(FRG) Patent 1,684,643/C/. 27 Nov 1975. 9p. (In German). 

The invention is to simplify the fabrication of presssure ves- 
sels made of prestressed concrete so that no more special presses are 
needed and that there will be no eccentricities. For this purpose it is 
proposed to arrange the circumferential tensioning devices along the 
inside of an external pressure component of the vessel wall and to 
install radial tensioning members at various points in the pressure 
section of the vessel wall. The latter are needed to stress the 
— tensioning devices. Further design details are de- 
scribed. 


17955 Control apparatus for neutron detector which runs within 
core. Hamada, T. (to Hitachi Ltd., Tokyo (Japan)). Japanese Patent 
1977-32,493/A/. 8 Sep 1975. 5p. (In Japanese). 

A method to improve the reliability and safety of the appara- 
tus by providing a radioactivity detection means on the outer side of 
the shield wall and arranging so as to produce an abnormal signal 
with respect to a detector drive mechanism control circuit is de- 
scribed. By a signal from a control circuit a motor for a detector 
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drive mechanism is rotated for increasing a detector position 
counter, whereby the signal is coupled to the control circuit. With 
the rotation of a drum a running type neutron detector enters from a 
shield chamber through an isolation valve and an indexer into the 
reactor core and then returns to the shield chamber. At the time of 
returning, a limit switch is operated to stop the motor. The motor is 
also stopped when the abnormality of the radiation is detected by a 
radiation detector and radiation monitor in a neutron flux detector 
passage section within the running type reactor on the outer side of 
the shield wall. 


17956 Mechanism for preventing erroneous loading of nuclear 
reactor core. Ikarimoto, I. (to Mitsubishi Atomic Power Industries, 
Inc., Tokyo (Japan)). Japanese Patent 1977-15,979/A/. 29 Jul 1975. 
6p. (In Japanese). 

A method to permit core constituting element to be complete- 
ly loaded only in a predetermined loading position so as to permit 
ready detection of erroneous loading by improving the diameter 
dimensions of the core constituting element and coupling pipe re- 
ceiving and supporting the same is described. The outer diameter 
and inner diameter of the coupling portion between a core constitut- 
ing element and a coupling pipe receiving and supporting the same 
and opening section occupied by the coupling portion are constitut- 
ed by two or more different cylindrical surfaces, and they are 
specified for various kinds to thereby readily detect and prevent 
erroneous loading of the core constituting element. When the cou- 
pling section of the core constituting element to be loaded in the 
other coupling pipe is erroneously loaded, the coupling of the 
coupling section and coupling pipe becomes impossible due to differ- 
ence in the diameter dimensions of the cylindrical surfaces. As a 
result, the fuel constituting element remains at a portion higher than 
a predetermined position, thus permitting detection by a fuel ex- 
changer. 


17957 Device for monitoring radioactivity of cooling water in a 
nuclear reactor. Osawa, Y. (to Hitachi Ltd., Tokyo (Japan)). Japa- 
nese Patent 1977-15,989/A/. 25 Jul 1975. 2p. (In Japanese). 

A method to provide means for monitoring the peak channel 
of y-ray spectrum in cooling water and the time-wise attenuation 
value of the counts of the peak channels and capable of early 
detecting abnormal phenomenon with a constant reference is de- 
scribed. It is provided with a y-ray detector, a multi-channel y-ray 
spectrometer, peak determining means for determining the peak 
position of the spectrum from the count value of each channel of the 
Y-Tay spectrum, a peak channel memory for memorizing the channel 
number of the peak channels, attenuation measurement means for 
measuring the attenuation value by repeatedly measuring the count 
value of the peak channel, an attenuation memory for memorizing 
the attenuation value and a variation detector for detecting the 
variation in radioactivity of the reactor cooling water from the count 
value of the peak channel and peak channel attenuation value. When 
a difference is detected by the variation detector, the measurement 
value is provided as defective value. 


17958 Device for detecting neutrons. Otsuji, N. (to Tokyo Shi- 
baura Electric Co. Ltd., Kawasaki, Kanagawa (Japan)). Japanese 
Patent 1977-11,394/A/. 16 Jul 1975. 4p. (In Japanese). 

A method to prevent deterioration of sensitivity during the 
waiting time of a movable instrumentation device and to prolong the 
service life of the instrumentation device is described . Insertably 
disposed within a detector guide tube is a TIP guide tube, of which 
upper end is bended along the bend of the detector guide tube while 
the fore-end enters the cap. When the TIP moves down within the 
TIP guide tube at a constant speed after the former has been waited, 
a level of neutron flux is measured. Waiting of the TIP is taken place 
within the cap in the bended portion projected from the upper 
surface of the core. Accordingly, since the waiting TIP is shielded 
by the cap, the neutron is absorbed in the cap before reaching the 
TIP to restrain lowering of sensitivity of TIP. In addition, since a 
waiting portion of TIP of the guide tube is bended, arrival of 
neutrons flying within the tube toward the TIP may also be re- 
strained to prevent deterioration of sensitivity of TIP. 


17959 Gripper driving device for moving a fuel up and down in a 
reactor. Hatakenaka, H. (to Fuji Electric Co. Ltd., Kawasaki, Kan- 
agawa (Japan)). Japanese Patent 1977-3,994/A/. 24 Jun 1975. 3p. (In 
Japanese). 

A method to use a rope in one system to effect upward and 
downward movement of the gripper and opening and closing oper- 
ation of a gripper opening and closing pawl to make the device 
smaller and the mechanism simpler is described. The device com- 
prises two rope winding drums synchronously driven by a driving 
source for upward and downward movement of a gripper, a guide 
pulley arranged upwardly of each rope winding drum and displaced 
in relatively up and down opposite direction by a pawl operating 
portion for opening and closing the gripper, a gripper provided with 
a double-arm oscillating lever for suspending and supporting a rope 
and operating the opening and closing pawl supported within the 
gripper body and an actuator for operating the opening and closing 
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pawl interlocked and connected to said lever, and two ropes mount- 
ed on the double arm lever of the gripper passing over the guide 
pulleys from the winding drums. 


17960 Support tube of in-core instruments. Suzumura, T.; Saito, 
S.; Yasuda, T.; Shirosaki, K. (to Hitachi Ltd., Tokyo (Japan)). 
Japanese Patent 1976-151,496/A/. 20 Jun 1975. 3p. (In Japanese). 

A method to permit satisfactory output measurement by 
preventing the bending of a in-core instrument tube within a reactor 
due to vibrations by means of a spring and thereby preventing 
mechanical damage of an adjacent fuel channel box is described. At 
a corner of a channel box of a fuel assembly, a in-core instrument 
tube is arranged along a channel box and has its surface provided 
with a plurality of removable leaf springs arranged in the direction 
of axis of the in-core instrument tube and each having an arcular tip. 
Thus, when the in-core instrument tube is inserted into the reactor, 
the arcular tip portions of the leaf springs are brought into plane 
contact with the corner of the channel box so that the in-core 
instrument tube is elastically supported on the channel box. Thus, 
there is no possibility of causing damage to the adjacent fuel channel 
box. 


17961 Support of neutron flux detectors in a reactor. Sakurai, 
M.; Sakamura, Y. (to Hitachi Ltd., Tokyo (Japan)). Japanese Patent 
1976-151,495/A/. 20 Jun 1975. Sp. (In Japanese). 

A method to reduce the amplitude of flexure and oscillation 
of a neutron flux detector within a reactor due to the thermal 
expansion of a detector by removably mounting the detector on a 
reactor core top grid plate via an elastic member and a hanging 
means is described. A neutron flux detector is removably mounted 
on a reactor core top grid plate via a spring and a hanging means 
such that it can receive a tension in a longitudinal direction. Since a 
tensile stress is always applied to the neutron flux detector in the 
longitudinal direction, it can absorb the flexing of the neutron flux 
detector due to thermal expansion. Also, the spring provides a force 
of restoring the neutron detector to the initial position with respect 
to the flexing due to external disturbance such as a sudden change in 
the flow speed of the cooling medium and vibrations due to shocks. 


17962 Gland system, especially for nuclear power plant circula- 
tion pumps. Skalicky, A.; Vesely, M. Czech Patent 157,423/B/. 15 
Apr 1975. 4p. (In Czech). 

The invention claims a gland system suitable especially for 
the circulation pumps of nuclear power plants. The system prevents 
the release of the radioactive high-pressure cooling liquid in the 
atmosphere. The gland system consists of at least two mechanical 
glands arranged in series and of the closed circuit of the cooling 
high-pressure medium. The respective mechanical glands are linked 
with by-pass branches and discharge piping. The by-pass branches 
accommodating control manometers and flowmeters are linked with 
the storage reservoir with drain pipes provided with stop fittings. 


17963 Required target accuracies. Herrnberger, V. (Swiss Fed- 
eral Inst. for Reactor Research, Wuerenlingen); Hehn, G.; Nicks, R. 
pp 225-231 of In Proceedings of the specialists’ meeting on sensitiv- 
ity studies and shielding benchmarks. Paris; Organization for Eco- 
nomic Co-Operation and Development (1975). 

From Specialists? meeting on sensitivity studies and shielding 
benchmarks; Paris, France (7 Oct 1975). 

See CONF-751063—. 

Some required accuracies are given for research and test 
reactor, irradiation plant, and power reactor shielding design calcu- 
lations. (SDF) 


17964 Connection pipe of a reactor charging machine. Blosfel'dt, 
Yu.M.; Maksimov, V.A.; Skvortsov, V.I.; Shabanov, V.T. USSR 
Patent 392,792/A/. 25 Jul 1974. 2p. (In Russian). 

The unit described represents a connecting piece in a loading 
machine of the channel nuclear reactor. The connecting piece has an 
inflatable cuff condensation. To prevent ejection of the coolant in 
the reactor hall at a break in the inflatable cuff the connecting piece 
is fitted out with a hollow, situated below the cuff condensation; an 
elastic ring is mounted in it forming a cavity which is connected 
with the pressure source, for example, with the connecting piece 
cavity through an automatic vent. 


FUEL ELEMENTS 


REFER ALSO TO CITATION(S) 18943, 18944, 19064, 19072, 
19095, 19096, 19122, 19208, 19253 


17965 (AERE-TP—708) Movement of lenticular pores in mixed 
oxide (U,Pu)O2 nuclear fuel elements. Clement, C.F.; Finnis, M.W. 
(SEE ALSO- 6413030 UKAEA Research Group, Harwell. Atomic 
Energy Research Establishment). Jun 1977. 30p. Dep. NTIS (US 
Sales Only), PC A03/MF AO1. 
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A thermodynamically consistent theory is developed for the 
motion of lenticular pores in mixed oxide fuel. The advance on a 
previous theory is that oxygen concentrations on the two pore faces 
are allowed to differ according to the local plutonium concentration 
as it is shown that otherwise stability criteria for the pore are 
violated. Numerical results for pore velocities are insensitive to 
values of oxygen to metal (O/M) and plutonium to metal (Pu/M) 
ratios and are practically independent of the oxygen heat of trans- 
port. Pores are shown to transport plutonium towards the centre of 
the fuel above a critical temperature which depends strongly on the 
O/M and Pu/M ratios. A macroscopic current representing this 
transport is derived, but the need is pointed out for estimating gas 
pickup by pores before concluding whether this current contributes 
towards Pu redistribution in actual reactor fuels. 


17966 Response of Th—U sodium-bonded metal fuel under severe 
transient heating to failure. Dickerman, C.E.; Robinson, L.E. (Ar- 
gonne National Lab., IL). Trans. Am. Nucl. Soc.; 27: 280-282(1977). 
From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 
See CONF-771109—. 


17967 New model for nonequilibrium fission gas behavior. Gries- 
meyer, J.M.; Okrent, D. (Univ. of California, Los Angeles). Trans. 
Am. Nucl. Soc.; 27: 322-323(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17968 Effective calculations of temperatures in pins with eccen- 
tric fuel pellets. McNair, G.W.; Peddicord, K.L. (Oregon State 
Univ., Corvallis). Trans. Am. Nucl. Soc.; 27: 743-744(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17969 Device for assembly and disassembly of nuclear reactor 
fuel element clusters. Yates, J.; Long, J.W. (to Exxon Nuclear Co., 
Inc., Bellevue, Wash. (USA)). German(FRG) Patent 2,515,572/A/. 
21 Oct 1976. 24p. (In German). 

Nuclear reactor fuel subassemblies are retained by end plates 
at their upper ends which must be moved in assembly and disassem- 
bly. The invention relates to a device for the attachment of the 
support rods of the upper end plate and the mode of functioning of 
the elements (holding fork, fork slide elements, retaining sleeves) 
causing a movement of this end plate. 


17970 Fuel element for nuclear reactors. Lass, J.L. (to General 
Electric Co., Schenectady, N.Y. (USA)). German(FRG) Patent 
1,589,803/C/. 26 May 1976. 1Sp. (In German). 

Oblong fuel elements for nuclear reactors may be subject to 
mechanical stresses due to differential thermal expansion. As a 
remedy it is proposed to install at the lower end of the fuel element, 
between the nuclear fuel and the end caps, a thin, plane metal 
platelet with the shape of an equilateral triangle with rounded 
corners which is not firmly connected to the other parts. Especially 
platelets made of stainless steel (thickness 0.75 mm) with corners 
rounded with 1.5 mm radius of curvature lend themselves to this 
application. If the fuel elements are composed of segments, one such 
platelet must be inserted in each segment between the front face of 
each connecting piece and the following nuclear fuel. 


17971 Nuclear fuel element. Gordon, G.M.; Cowan, R.L. II; 
Davies, J.H. (to General Electric Co., Schenectady, N.Y. (USA)). 
German(FRG) Patent 2,549,970/A/. 13 May 1976. 23p. (In 
German). 

A fuel element for nuclear reactors is porposed which is more 
resistant to corrosion. The coating of zirconium or its alloys around 
the nuclear fuel (Uranium or plutonium compounds) has on the 
inside a protective layer of copper, nickel, iron or their alloys. 


17972 Method and apparatus for inspecting failed fuel. Kitagu- 
chi, H.; Kikuchi, H. (to Hitachi Ltd., Tokyo (Japan)). Japanese 
Patent 1977-15,990/A/. 25 Jul 1975. 3p. (In Japanese). 

A method to efficiently detect failed fuel in a short period of 
time by sealing a nuclear fuel body in a container filled with liquid 
and forcibly causing nuclear fission product to appear on the outside 
of the cover tube through pressurization is described. The nuclear 
fuel body to be inspected is accommodated in a container. A 
circulating loop connected to the top and bottom of the container is 
filled with such liquid as pure water, and pressure is applied to a 
pressurizing means in the circulating loop to cause the liquid to enter 
into the interior of the cover tube of the nuclear fuel body through a 
brakage hole, thereby causing the nuclear fission product attached to 
the surface of the nuclear fuel substance and to the inner surface of 


the cover tube to be dissolved in the liquid. Then, pressure by the 
pressurizing means is removed to cause the entered liquid to re- 
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appear on the outer side of the cover tube. In this way, the failed 
fuel is detected from the radiation count value by the measurement 
means for measuring the radioactivity of the nuclear fission product 
within the circulating loop. 


17973 Apparatus for inspecting a fuel rod. Nishi, M. (to Hitachi 
Ltd., Tokyo (Japan)). Japanese Patent 1977-13,096/A/. 18 Jul 1975. 
3p. (In Japanese). 

A method to obtain a pellet gap measuring apparatus which is 
handy and has high measuring precision by improving ‘y-scan 
method is described. A fuel rod inspection apparatus which com- 
prises a drive means for holding a nuclear reactor fuel rod and 
driving it at a constant speed, a collimator for leading only radiation 
emitted from a particular portion of a fuel rod, a radiation detector 
for measuring the energy and the number of radiations and a signal 
processing means for processing information regarding the number 
and energy of the radiation obtained from the detector. 


17974 Fuel rods. Hattori, S. (to Tokyo Shibaura Electric Co. 
Ltd., Kawasaki, Kanagawa (Japan)). Japanese Patent 1977-11,389/ 
A/. 16 Jul 1975. 3p. (In Japanese). 

A method to encase a water absorbing getter to quickly 
absorb water contents discharged from fuel material thereby pre- 
venting a failure of a clad tube resulting from local hydrogenation is 
described. A cylindrical getter is inte: between a spring and a 
pellet through a perforated wafer. This getter comprises a stainless 
cylinder whose bottom is closed while upper portion is open, in 
which a heat-resisting and anticorrosive metal tip made of ceramic 
or molybdenum such as alumina or magnesia and a tip made of 
zirconium alloy are evenly mixed. With this construction, the heat- 
resisting and anticorrosive metal tip absorbs, during operation, - 
rays to generate heat, thus heating the zirconium alloy tip. By this 
heating, the zirconium alloy tip exhibits a sufficient water absorbing 
capacity to absorb water contents released from pellet, spring or the 
like within the fuel rods. 


17975 Fuel rods. Hattori, S. (to Tokyo Shibaura Electric Co. 
Ltd., Kawasaki, Kanagawa (Japan)). Japanese Patent 1977-11,390/ 
A/. 16 Jul 1975. 3p. (In Japanese). 

Object: To enhance a water absorbing capacity of a getter 
disposed within a plenum to prevent a failure of a clad tube resulting 
from local hydrogenation. Goestere A cylindrical getter is inter- 


posed between a spring and a pellet through a perforated wafer. This 
getter comprises a stainless cylinder whose bottom is closed while 


upper portion is open, in which a tip made of metal uranium or 
uranium dioxide and a tip made of zirconium alloy are evenly mixed. 
With this construction, the tip made of metal uranium or uranium 
dioxide takes, during operation, nuclear reaction and absorbs y-rays 
to generate heat, thus heating the zirconium alloy tip. As a conse- 
quence, the tip assumes its temperature from 400 to 450°C and 
exhibits a sufficient water absorbing capacity to absorb water con- 
tents released from pellet, spring or the like within the fuel rods. 


17976 Fuel assembly. Shinpo, K. (to Hitachi Ltd., Tokyo 
(Japan)). Japanese Patent 1977-4,984/A/. 2 Jul 1975. 3p. (In Japa- 
nese). 


A method to mount a device of detecting a lengthwise 
elongation of fuel rods on a support body at the upper part of the 
fuel rods to prevent deformation and failure of the fuel rods is 
described. The lengthwise elongation of the fuel rod is transmitted to 
a pressure converter through an elastic body and sent to a monitor 
device through a cable to monitor the amount of elongation of the 
fuel rod during the operation. 


17977 Fuel assembly. Yoshida, H.; Sekiguchi, M.; Kaneko, M. 
(to Nuclear Fuel Industries Ltd., Tokyo (Japan)). Japanese Patent 
1976-151,489/A/. 19 Jun 1975. Sp. (In Japanese). 

A method to permit ready and safe mounting and removal of 
fuel rods to and from the upper tie plate by fitting a rotary engage- 
ment member capable of engaging with the upper tie plate in the tie 
rod of the fuel rods is described. The upper tie plate is raised against 
a rod spring mounted on a tie rod, thereby preventing the rise of the 
upper tie plate in a stop section. Then, the rotary engagement 
member which is in pressure contact with a stopper rotates to bring 
the check section into engagement in a notched groove formed in 
the upper tie rod, to thereby render the upper tie plate removable. In 
this way, the upper tie rod may be removed from the fuel rods 
without separating various parts provided on the tie rod from the 
same but by only simple operation of a single part. 


17978 Fuel element. Fujii, I. (to Tokyo Shibaura Electric Co. 
Ltd., Kawasaki, Kanagawa (Japan)). Japanese Patent 1977-3,999/A/. 
10 May 1972. 3p. (In Japanese). 

A method to prevent entry of nuclear fission fragments 
having high kinetic energies into a cladding material to avoid a 
failure of the cladding material is described. An outer peripheral 
surface of a fissionable material or an alloy containing said material is 
surrounded with at least one kind of auxiliary cladding material for 
absorbing nuclear fission fragments selected out of Zr, Nb, Mo, Mg, 
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Al, Ti, Fe, Zn, Sn, Cu, etc., and said cladded material is further 
coated in its outer periphery with a main cladding material. 


CONTROL SYSTEMS 
REFER ALSO TO CITATION(S) 18138 


17979 (HEDL-TME—77-58) Breeder reactor reference control 
materials. Semiannual report, January—June 1977. Roake, W.E.; 
Claudson, T.T. (Hanford Engineering Development Lab., Richland, 
Wash. (USA)). Oct 1977. Contract EY-76-C-14-2170. 61p. . 

Progress on neutron absorber development activities from 
January 1977 through June 1977 is presented. Included in the report 
are descriptions of activities related to performance analysis, devel- 
opment testing, and fabrication technology. 


17980 Symmetry reduction of reactor systems. Nieva, R.; Chris- 
tensen, G.S. (Univ. of Alberta, Edmonton, Can.). Nucl. Sci. Eng.; 64: 
No. 3, 791-795(Nov 1977). 

The reduction of linear models, which are attractive for the 
on-line control of reactor processes using symmetry considerations, 
is presented. Two different approaches to modeling the reactor 
behavior near an operating point are considered: the coupled-core 
model and the modal expansion approximation. The reduction pro- 
cedure allows the description of the reactor dynamics by a collection 
of decoupled systems of equations. An example concerning a 14- 
region reactor is discussed. 


17981 Maneuvering strategies using optimal control theory. 
Ebert, D.D.; Terney, W.B.; Williamson, E.A. Jr.; Gomm, N.R. 
(Combustion i Inc., Windsor, CT). Trans. Am. Nucl. 
Soc.; 27: 360-361(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17982 Design of reload cores using optimal control theory. 
Terney, W.B.; Williamson, E.A. Jr. (Combustion Engineering, Inc., 
Windsor, CT). Trans. Am. Nucl. Soc.; 27: 361-362(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17983 Core power margin gains by stochastic simulation of Com- 
bustion Engineering monitoring and protective systems (COLSS/ 
CPC). Krisst, R.K.; Goldstein, R. (Combustion Engineering, Inc., 
Windsor, CT). Trans. Am. Nucl. Soc.; 27: 364-365(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17984 Model for the prediction of shutdown margin for BWRs. 
Thomas, R.T. (NUS Corp., Rockville, MD); Witzig, W.R. Trans. 
Am. Nucl. Soc.; 27: 727(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17985 BWR control rod programming using heuristic and math- 
ematical methods. Hayase, T.; Motoda, H. (Hitachi Ltd., Kawasaki, 
Japan). Trans. Am. Nucl. Soc.; 27: 727-728(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17986 Evaluation of on-line power-distribution prediction method 
by BWR operating data. Kiguchi, T. (Tokai Research Establishment, 
Ibaraki-ken, Japan); Fukuzaki, T.; Nishizawa, Y.; Motoda, H. Trans. 
Am. Nucl. Soc.; 27: 728-730(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17987 Error analysis in reactivity measurements. Blake, R.A.; 
Pell, C.A.; White, P.J. (Florida Power and Lights, Miami). Trans. 
Am. Nucl. Soc.; 27: 732-733(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 
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17988 New load-follow strategy for improved return-to-power 
capability. Meyer, C.E.; Bennett, C.L.; Hill, D.J.; Dzikowski, R.J. 
(Westinghouse Electric Corp., Pittsburgh). Trans. Am. Nucl. Soc.; 
27: 838-839(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17989 Nuclear generating station performance improvement using 
the reactor power cutback system. Bickel, J.H.; Musick, C.R. (Com- 
bustion Engineering, Inc., Windsor, CT). Trans. Am. Nucl. Soc.; 27: 
840-842(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17990 Upgrading the EBR-II reactor shutdown system. Gale, 
N.L. (Argonne National Lab., Idaho Falls, ID). Trans. Am. Nucl. 
Soc.; 27: 845-846(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


17991 Pressurized water reactor. Aleite, W. (to Kraftwerk 
Union A.G., Muelheim an der Ruhr (Germany, F.R.)). 
German(FRG) Patent 2,513,823/A/. 30 Sep 1976. 13p. (In German). 

The proposal concerns an improvement of the controllability 
of a PWR by conteracting the reactivity decrease of the control rods 
which may be caused by local xenon poisoning. It is proposed to add 
a time tapper to those control rods being effective along the whole 
length of the reactor core which will automatically cause a regular 
exchange of these control rods among themselves. The exchange 
may occur in regular intervals or on account of the determined local 
burn-up or according to the daily load diagram of the electric grid. 


17992 Control rod drive for a nuclear reactor. Goetzmann, C.; 
Rau, P. (to Kraftwerk Union A.G., Muelheim an der Ruhr (Ger- 
many, F.R.)). German(FRG) Patent 2,409,181/B/. 19 Aug 1976. 9p. 
(In German). 

The proposed improvement for the axial displacement drive 
of a control rod for a nuclear reactor is to achieve that at normal 
operation as well as in case of a scram the same means for securing 
the position is used. This is done by arranging the teeth in form of a 
thread being coaxial with the axis, axial movement of the control rod 
in the other direction being thus only possible on rotation of the 
control rod. Details about the jacks and the pinions engaging in the 
thread are described in detail. 


17993 Power zone control of a nuclear power reactor. 
Emel'yanov, I.Ya.; Filipchuk, E.V.; Filippov, A.G.; Shevchenko, 
V.V.; Potapenko, P.T.; Neboyan, V.T. At. Energ. (USSR); 41: No. 2, 
81-84(Aug 1976). (In Russian). 

Principal stages of elaborating a system of the reactor effi- 
ciency zonal adjustment are discussed. Methods are presented as to 
determination of the number of pickups for the zone controller. A 
block diagram of the zone control system is given. The main 
structural difference of this system from the usual automatic efficien- 
cy regulator is that there is no rod position synchronization unit and 
servomotors are autonomously operated from error signal accelera- 
tors. The advantages of the efficiency zone control over the usual 
synchronous regulation are presented, i.e. a higher accuracy of the 
integral efficiency control, implementation of the efficiency levelling 
function, easier work for the operator in case of the efficiency 
variation, higher structural reliability. 


17994 Nuclear reactor control rod. Derewyankin, N.E.; 
Ewseew, W.I1.; Schuchkow, I.1.; Samoilow, O.B.; Owechkin, A.W. 
German(FRG) Patent 2,449,930/A/. 29 Apr 1976. 9p. (In German). 

An improvement of a control rod for a nuclear reactor with 
fast neutrons is proposed which steps up its efficiency and which 
increases its time of operation. This is achieved by fitting the 
collecting device for the gases, escaping on burn up, outside the 
reactor core on the front surface of the control rod. By this means 
the elements articulated against one another within the rod may be 
completely filled with neutron-absorbing material. 


17995 Nuclear reactor control group. Budnikow, W.A.; 
Ewseew, W.I.; Samoilow, O.B.; Sucharew, J.P. German(FRG) 
Patent 2,445,370/A/. 8 Apr 1976. 11p. (In German). 

The time of operation of the control group of a nuclear 
reactor for fast neutrons containing a gas collection chamber for the 
gas formed during neutron absorption is limited by the gas pressure 
level and therefore by the volume of the gas collection chamber. A 
control group of smaller dimensions but equal time of operation is 
proposed, being characterized by the elements, with the neutron 
absorber being arranged on concentric circular lines within which 
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the gas collection chamber is mounted. As the height of the total 
nuclear reactor is reduced a decrease in cost will result. 


17996 Boiling water reactor. Maruyama, H. (to Hitachi Ltd., 
Tokyo (Japan)). Japanese Patent 1977-15,986/A/. 30 Jul 1975. 3p. 
(In Japanese). 

A method to permit simple control of the power distribution 
radially with respect to the core and reactivity by artificially produc- 
ing voids by the provision of means for injecting gas into a modera- 
tor is described. Voids are produced by introducing gas from a 
compression pump into a moderator within a tube while adjusting 
the gas through an adjusting valve. With these voids the slowing- 
down power of the moderator is adjusted to control the power and 
reactivity. 


17997 Control instrument of a nuclear reactor. Uchikawa, S.; 
Kiguchi, T. (to Hitachi Ltd., Tokyo (Japan)). Japanese Patent 1977- 
15,985/A/. 25 Jul 1975. 3p. (In Japanese). 

A method to permit control of reactivity and achieve flat 
reactor power density distribution without having resort to a control 
rod having a large neutron absorption effect is described. Strong 
absorption means consisting of an element having a large sectional 
area for absorbing high concentration neutron is arranged in a 
support consisting of a material with a small neutron absorption 
sectional area, and it is made as neutron absorption control plate 
capable of controlling the reactivity of the nuclear reactor over a 
long period of time. By adjusting the thickness of the control plate, 
the gap between adjacent strong absorption regions and also adjust- 
ing the bottom angle of the triangular sectional shape of each strong 
absorption region so as to conform to the deterioration of the 
reactivity accompanying the combustion of the fuel as previously 
derived by calculations, the power distribution and reactivity of the 
reactor can be controlled without using the prior-art control rod. 


17998 Device for controlling the speed of control rods in a 
reactor. Kuwabara, K. (to Mitsubishi Heavy Industries Ltd., Tokyo 
(Japan)). Japanese Patent 1977-8,293/A/. 10 Jul 1975. Sp. (In Japa- 
nese). 

A method to avoid rapid fluctuation of power in a reactor to 
prevent an adverse thermal influence exerted on the core structure 
of the like is described. The device comprises a first operator for 
calculating the value of setting average temperature of coolant from 
the power detection value of the reactor and the power detection 
value of load, a second operator for calculating the average tempera- 
ture of coolant from the inlet temperature detection value of coolant 
and the outlet temperature detection value of coolant, and a compa- 
rator outputting an output deviation between the first and second 
operators, whereby a speed signal based on the output of the 
comparator is restricted by the output of the comparator to generate 
a predetermined restricted speed signal. 


17999 Recirculating flow-rate control system in an atomic power 
plant. Shida, T.; Nakamura, H.; Hirose, M.; Tohei, K. (to Hitachi 
Ltd., Tokyo (Japan)). Japanese Patent 1977-3,996/A/. 27 Jun 1975. 
3p. (In Japanese). 

A method to control recirculating flow-rate when feedwater 
temperature is lowered to minimize possibility of a fast-neutron flux 
scram, thereby maintaining soundness of fuel is described. An atomic 
power plant comprising a reactor, a recirculating flow-rate control 
means for controlling a power of said reactor, and a feedwater 
system for supplying water to said reactor, said plant further includ- 
ing a water temperature detector for detecting temperature of water 
in said feedwater system, first means for presuming the water tem- 
perature in the feedwater system corresponding to the power of the 
atomic power plant, and second means for obtaining a deviation 
between the output of said first means and the output of said water 
temperature detector to impact said output to the recirculating flow- 
rate control device, whereby preventing fluctuation in the power of 
the reactor due to fluctuation in water temperature. 


18000 Control rod drive. Watando, K.; Tanaka, Y.; Mizumura, 
Y.; Hosono, K. (to Nippon Kokan K.K., Tokyo). Japanese Patent 
1976-151,494/A/. 19 Jun 1975. 8p. (In Japanese). 

A method to provide a simple and compact construction of an 
apparatus for driving a drive shaft inside with a magnetic force from 
the outside of the primary system water side is described. The 
weight of a plunger provided with an attraction plate is supported by 
a plunger lift spring means so as to provide a buffer action at the 
time of momentary movement while also permitting the load on lift 
coil to be constituted solely by the load on the drive shaft. In 
addition, by arranging the attraction plate and lift coil so that they 
face each other with a small gap there-between, it is made possible to 
reduce the size and permit efficient utilization of the attracting force. 
Because of the small size, cooling can be simply carried out. Further, 
since there is no mechanical penetration portion, there is no possibil- 
ity of leakage of the primary system water. Furthermore, concentra- 
tion of load on a latch pin is prevented by arranging so that with a 
structure the load of the control rod to be directly beared through 
the scrum latch. 
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18001 Reactor control rods. Doi, K. (to Hitachi Ltd., Tokyo 
(Japan)). Japanese Patent 1976-149,491/A/. 18 Jun 1975. 4p. (In 
Japanese). 

A method to provide a control rod which varies reactor 
output without varying the output distribution in the axial direction 
and which applies a discontinuous reaction distribution in the axial 
direction is described. A control rod for a nuclear reactor is con- 
structed by sealing a readily movable control material (i.e., liquid 
boron) in a tube. This structure is capable of having a movable rod 
inserted into it for removing the control material uniformly or partly 
from the reactor core by means of a wire. 


18002 Device for detecting positions of a control rod. Kono, N. 
(to Hitachi Ltd., Tokyo (Japan)). Japanese Patent 1976-149,492/A/. 
18 Jun 1975. 3p. (In Japanese). 

A device for detecting the position of a control rod in a 
nuclear reactor for power generation, in which the number of lead 
switches used and the number of cable cores used between the 
control rod and position detecting circuits are reduced is described. 
This detector comprises position detectors equal in number to the 
number of preset positions of control rods in a nuclear reactor and 
provided in the respective control rods, signal converter means for 
sending forth the output of one of the position detectors to control 
means when such position detector is in operation, and drift detect- 
ing means for detecting a control rod which has drifted from all the 
preset positions by detecting a condition in which all the position 
detectors are inoperative and for delivering the detected drift infor- 
mation to the control means. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 18246, 19737, 19783, 19809, 
19813, 19995, 20008 


18003 Nuclear power and the environment. Flowers, B. (Imperial 
Coll. of Science and Tech., London). pp 13-36 of In Nuclear 
reactors: to breed or not to breed. Rotblat, J. (ed.). London; Taylor 
and Francis Ltd. (1977). 

From Pugwash debate on fast breeder reactors; London, UK 
(28 Sep 1976). 

See CONF-7609 164—. 

The conclusions and recommendations, concerning nuclear 
power development in the United Kingdom, reached by the Royal 
Commission on Environmental Pollution are discussed. 


18004 Considerations for zero liquid discharge from nuclear 
power plants. Greenaway, W.R. (NUS Corp., Rockville, MD). 
Trans. Am. Nucl. Soc.; 27: 847-848(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


18005 Importance of cooling impoundments to power plants sited 
in Texas. Huston, R.J. (Espey, Huston and Associates, Inc., Austin, 
TX). Trans. Am. Nucl. Soc.; 27: 848(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


SITING 
REFER ALSO TO CITATION(S) 17828, 17829. 20064 


18006 (PNL—2446) Framework for monitoring the social and 
economic impacts associated with the construction of the Skagit Nucle- 
ar Project in Skagit County, Washington. Merwin, D.J.; Greene, M. 
(Battelle Pacific Northwest Labs., Richland, Wash. (USA)). 30 Sep 
pad Contract EY-76-C-06-1830. 47p. Dep. NTIS, PC A03/MF 
AOl. 

The paper discusses an information system which has been 
developed to monitor the social and economic impacts associated 
with the construction of twin nuclear reactors in Skagit County, 
Washington, by Puget Sound Power and Light Company. The 
monitoring system has been specifically designed to track the social 
and economic impacts of the Skagit Nuclear Project as they occur. 


18007 Nuclear siting using decision analysis. Keeney, R.L.; Nair, 
K. (Woodward-Clyde Consultants, San Francisco, Calif. (USA)). 
Energy Policy; 5: No. 3, 223-231(Sep 1977). 

This study identifies suitable additional future sites for nuclear 
power generating facilities of 3000 MW capacity in the state of 
Washington and parts of Oregon and Idaho. A series of screening 
models was used to identify nine specific sites for evaluation by 
decision analysis. Six major objectives concerning health and safety, 
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environmental effects, socioeconomic impacts, and financial consid- 
erations were formally employed over the six attributes measuring 
the degree to which the objectives were met. Possible impacts at 
each site were expertly assessed for each attribute. Evaluation and 
sensitivity analyses led to the recommendation that site-specific 
studies should be conducted at three sites to select one for proceed- 
ing to the formal licensing process. 


18008 Rock-cavity construction of a nuclear power plant: a case 
study. Loken, P.C.; Bakke, J.; Gloersen I. (Norwegian Water Re- 
sources and Electricity Board, Oslo). Trans. Am. Nucl. Soc.; 27: 641- 
642(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


18009 California's study of underground siting of nuclear power 
reactors. Nix, H.D. (California Energy Resources Conservation and 
Development Commission, Sacramento, CA). Trans. Am. Nucl. Soc.; 
27: 642-643(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


18010 Siting problems and opportunities for California power 
plants. Hahn, F.J. (California Energy Resources Conservation and 
Development Commission, Sacramento). Trans. Am. Nucl. Soc.; 27: 
693(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


18011 Opportunities for improvement in the siting of nuclear 
power plants. Muller, D.R. (Nuclear Regulatory Commission, Wash- 
ington, DC). Trans. Am. Nucl. Soc.; 27: 693-694(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


RADIOACTIVE EFFLUENTS 
REFER ALSO TO CITATION(S) 16924 


18012 Radioactive effluents from nuclear power stations in 
Europe, 1970—1974, Nucl. Saf; 18: No. 3, 370-379(1977). 

This article summarizes the discharge data for some 34 power 
reactors [less than 50 MW(e)] operating within the European com- 
munity. On the basis of these discharges, maximum exposure in the 
vicinity of power stations is assessed and compared with the dose 
limits fixed by radiological protection standards and with the natural 
radiation level. Also, the radioactive waste discharge per unit electri- 
cal energy produced is given for each power station. In general, the 
European experience is similar to that of the United States, where, in 
accordance with NRC "As Low As Reasonably Achievable” regula- 
tions, industrial off-site exposures must be kept below 5 mrems/year. 


18013 Guidelines on the evaluation of objective radiation dose 
around power generating LWR plants. Genshiryoku linkai Geppo; 21: 
No. 9, 26-40(Nov 1976). (In Japanese). 

The calculation formulae and the parameters prepared by the 
subcommittee of reactor safety technology, AEC of Japan, are 
presented, which are applied to the evaluation of the released 
quantity of radioactive substances and of the exposure dose owing to 
them at the time of the normal operation, in the basic design stage of 
LWR (light water reactor) plants. The contents are broadly con- 
cerned with the following matters: calculation of the sources in both 
gaseous and liquid wastes; and calculation of the exposure doses in 
both whole body and thyroid gland. 


18014 Basic concept concerning the calculation of exposure dose 
to be compared with the objective dose around power generating LWR 
plants. Genshiryoku linkai Geppo; 21: No. 9, 46-48(Nov 1976). (In 
Japanese). 

The results of study on the basic concept in the calculation of 
the exposure dose around LWR (light water reactor) plants, submit- 
ted by Radiation Council to Director General of the Science and 
Technology Agency, are presented. Based on the intake routes 
through foods, the contents are concerned with the following mat- 
ters: calculation of the whole-body exposure dose due to radioactive 
substances in both gaseous and liquid wastes; calculation of the 
thyroid-gland exposure dose due to radioiodine in both gaseous and 
ee: and application of the concept to other nuclear power 
acilities. 
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RESEARCH, TEST, AND EXPERIMENTAL 
REACTORS 


REFER ALSO TO CITATION(S) 17727, 17741, 17759, 17762, 
17979, 17990, 18091, 18140, 18150, 18169, 18172, 19094, 19098 


18015 (CONF-771023—15) CAMAC-controlled calibration 
system for nuclear reactor instruments. McDowell, W.P.; Cornella, 
R.J. (Argonne National Lab., Ill. (USA)). 1977. Contract W-31-109- 
ENG-38. 7p. Dep. NTIS, PC A02/MF AO1. 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

The hardware and the software which have been developed 
to implement a nuclear instrument calibration system for the Ar- 
gonne National Laboratory ZPR-VI and ZPR-IX reactor complex 
are described. The system is implemented using an SEL-840 comput- 
er with its associated CAMAC crates and a hardware interface to 
generate input parameters and measure the required outputs on the 
instrument under test. Both linear and logarithmic instruments can 
be calibrated by the system and output parameters can be measured 
at various automatically selected values of ac line voltage. A com- 
plete report on each instrument is printed as a result of the calibra- 
tion and out-of-tolerance readings are flagged. Operator interface is 
provided by a CAMAC-controlled Hazeltine terminal. The terminal 
display leads the operator through the complete calibration proce- 
dure. This computer-controlled system is a significant improvement 
over previously used methods of calibrating nuclear instruments 
since it reduces reactor downtime and allows rapid detection of 
long-term changes in instrument calibration. 


18016 (DP-MS—77-39) Operation of a nuclear test gage at low 
multiplications. Baumann, N.P. (Du Pont de Nemours (E.1.) and Co., 
Aiken, S.C. (USA). Savannah River Lab.). 1977. Contract EY-76-C- 
09-0001. 17p. (CONF-771109—50). Dep. NTIS, PC A02/MF AOl1. 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

The Nuclear Test Gage (NTG) at the Savannah River Plant 
is a subcritical multiplying facility (low k) with HzO moderator and 
2.54-cm-diameter fuel slugs of 5 wt percent *°°U in aluminum alloy 
at a 4.285-cm triangular pitch. The core of the facility is 61-cm long 
with a normal diameter of 27 cm. The NTG is used for quality 
control of reactor components, such as *°5U-A] fuel tubes, Li—Al 
target tubes, control and safety rods, and miscellaneous special 


irradiation elements. A component is tested by passing it through an 
axial test port 11.63 cm in diameter. The ion chamber response from 
the resultant change in neutron source multiplication is then com- 
pared with corresponding responses from known standards. 


18017 (HEDL-SA—135-3) FFTF Dump Heat Exchanger design 
and development. Seber, E.C.; Mancuso, R.A.; Jansen, W.D.; Mahaf- 
fey, M.K. (Hanford Engir<«ering Development Lab., Richland, 
Wash. (USA)). [nd]. Contract EY-76-C-14-2170. 55p. . 

A brief summary of the history of procurement of the Dump 
Heat Exchangers for FFTF is presented. It outlines the various 
organizations and respective roles. A description of the design basis 
and features of the large main heat transport system dump heat 
exchangers is included. Design evolution is discussed and testing 
performed as part of the design process, including finned tube 
qualification, header hydraulic tests, air-pressure drop tests, insulated 
panel tests and friction/wear testing, is summarized. Manufacturing 
experience, including develcpment of an integral finned tube, devel- 
opment of welding procedures for joining the finned tubes, and 
header fabrication is also presented. Testing results obtained with the 
prototype unit are described, as are additional feature model tests 
that were performed to define possible methods of improving heat 
transfer performance for the plant units. A summary of construction 
experience, status of plant modifications and a description of expect- 
ed plant operation including decay heat removal is included. 


18018 (HEDL-SA—838) Document control and information re- 
trieval system for the Fast Flux Test Facility (FFTF). Theo, M.G. 
(Westinghouse Hanford Co., Richland, Wash. (USA)). 1 Mar 1976. 
Contract EY-76-C-14-2170. 26p. (CONF-7606165—1). Dep. NTIS, 
PC A03/MF AO1. 
1976) From Special Libraries Association; Denver, CO, USA (7 Jun 
A description is given of the FFTF Document Control and 
Information Retrieval System. The system utilizes a mini-computer 
along with various microfilm equipment and is designed to accom- 
modate an anticipated 50 million pages of text and 750,000 drawings. 
The system is simple, uncluttered, eliminates duplication, and pro- 
vides quick retrievability of documents for all technical and adminis- 
trative personnel. 


18019 (HEDL-SA—1230-S) FFTF gas processing systems. Hal- 
verson, T.G. (Hanford Engineering Development Lab., Richland, 
Wash. (USA)). 1977. Contract EY-76-C-14-2170. 21p. (CONF- 
770512—22). Dep. NTIS, PC A02/MF AO. 
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From Symposium on management of low level radioactive 
waste; Atlanta, GA, USA (23 May 1977). 

The design and operation of the two radioactive gas process- 
ing systems at the Fast Flux Test Facility (FFTF) exemplifies the 
concept that will be used in the first generation of Liquid Metal Fast 
Breeder Reactors (LMFBR’s). The two systems, the Radioactive 
Argon Processing System (RAPS) and the Cell Atmosphere Pro- 
cessing System (CAPS), process the argon and nitrogen used in the 
FFTF for cover gas on liquid metal systems and as inert atmos- 
pheres in steel lined cells housing sodium equipment. The RAPS 
specifically processes the argon cover gas from the reactor coolant 
system, providing for decontamination and eventual reuse. The 
CAPS processes radioactive gasses from inerted cells and other 
liquid metal cover gas systems, providing for decontamination and 
ultimate discharge to the atmosphere. The cryogenic processing of 
waste gas by both systems is described. 


18020 (HEDL-SA—1298) FFTF scale-model characterization of 
flow-induced vibrational response of reactor internals. Ryan, J.A.; 
Julyk, L.J. (Hanford Engineering Development Lab., Richland, 
Wash. (USA)). 1977. Contract EY-76-C-14-2170. 98p. (CONF- 
770933—2). Dep. NTIS, PC AO5/MF AO1. ~ 

From International Atomic Energy Agency, international 
working group on fast reactors; Argonne, IL, USA (20 Sep 1977). 

As an integral part of the Fast Test Reactor Vibration Pro- 
gram for Reactor Internals, the flow-induced vibrational characteris- 
tics of scaled Fast Test Reactor core internal and peripheral compo- 
nents were assessed under scaled and simulated prototype flow 
conditions in the Hydraulic Core Mockup. The Hydraulic Core 
Mockup, a 0.285 geometric scale model, was designed to model the 
vibrational and hydraulic characteristics of the Fast Test Reactor. 
Model component vibrational characteristics were measured and 
determined over a range of 36 percent to 111 percent of the scaled 
prototype design flow. Selected model and prototype components 
were shaker tested to establish modal characteristics. The dynamic 
response of the Hydraulic Core Mockup components exhibited no 
anomalous flow-rate dependent or modal characteristics, and proto- 
type response predictions were adjudged acceptable. 


18021 (HEDL-SA—1368) Design evolution of FFTF Heat 
Transport System pumps. Young, M.W.; Nixon, D.R.; Absher, K.R. 
(Hanford Engineering Development Lab., Richland, Wash. (USA)). 
Oct 1977. Contract EY-76-C-14-2170. 6ip. . 

The Fast Flux Test Facility (FFTF) Heat Transport System 
(HTS) pumps have been completed and are installed. The basic 
designs for the prototype, primary, and secondary pumps are de- 
scribed in this report. The descriptions include changes based on 
design reviews, high temperature and thermal transient consider- 
ations, sub-component development testing, and pump testing. Em- 
phasis has been placed on changes resulting from pump tests in water 
and sodium test loops. Prototype and plant unit configurations are 
compared to show applicability of sodium test data to the plant units. 
The pump bearing failure experienced during thermal transient test- 
ing is also described, along with the changes required to prevent 
recurrence. Special prototype pump modifications were made to 
obtain data verifying adequacy of the design changes to the hydro- 
static bearing. These changes are significant to future development 
programs, as are potential design improvements intended to reduce 
sensitivity to long-term dimensional instability and severe thermal 
transients. 


18022 (HEDL-TME—76-1) Scale-model characterization of 
flow-induced vibrational response of FTR internals: summary report. 
Ryan, J.A.; Julyk, L.J. (Hanford Engineering Development Lab., 
Richland, Wash. (USA)). Oct 1977. Contract EY-76-C-14-2170. 70p. 


As an integral part of the Fast Test Reactor (FTR) Vibration 
Program for Reactor Internals, the flow-induced vibrational charac- 
teristics of scaled FTR core internal and peripheral components 
were assessed under scaled and simulated prototype flow conditions 
in the Hydraulic Core Mockup (HCM). The HCM, a 0.285 geomet- 
ric scale (water) model, was designed to simulate the vibrational and 
hydraulic characteristics of the FTR. Model component vibrational 
characteristics were measured and determined over a range of 36 to 
110% of the scaled prototype design flow. Selected model and 
prototype components were shaker tested to establish modal charac- 
teristics. The dynamic response of the HCM components exhibited 
no anomalous flow rate dependent or modal characteristics, and 
prototype response predictions were adjudged acceptable. 


18023 (HEDL-TME—77-59) Calculation of passive sensor per- 
turbations in FFTF. Rawlins, J.A. (Hanford Engineering Develop- 
ment Lab., Richland, Wash. (USA)). Nov 1977. Contract EY-76-C- 
14-2170. 38p. . 

The integral transport theory code RABBLE has been used 
to calculate resonance region broad-group capture and fission cross 
sections for *°°U, 7°°U, *°°Pu, 74°Pu, and **'Pu inside an inner driver 
FTR fuel pellet and inside a dosimeter container at two fuel tem- 
peratures, corresponding to FFTF operation at low power and at 
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400 MW. These resonance region cross sections are merged with the 
42-group 300S set of cross sections processed through 1DX. The 
resulting composite 42-group cross section set is used to calculate 
fluxes and reaction rates in a pin cell model using the two dimension- 
al S/sub n/ transport theory code DOT-IIW, using S-4 quadrature. 
Calculations are made for prototypical and nonprototypical-_condi- 
tions (temperature and material); perturbations to capture, fission, 
and other reaction rates are then calculated as a function of tempera- 
ture and material conditions. The calculated perturbations are less 
than +-4 percent for all the U and Pu isotopes considered. The 
calculations, therefore, indicate no overwhelming reason for per- 
forming the capture and fission rate measurements under any par- 
ticular set of reactor conditions. Several reactions to be used in 
passive spectrum measurement are also considered, and some of the 
perturbations calculated for these reactions are larger than those of 
the fuel isotopes. It may be possible to measure a few spectral set 
reaction rate perturbations. 


18024 (HEDL-TME—77-70) Irradiated EBR-II duct impact 
tests. Fish, R.L.; Steichen, J.M.; Duncan, D.R. (Hanford Engineer- 
ing Development Lab., Richland, Wash. (USA)). Aug 1977. Con- 
tract EY-76-C-14-2170. 47p. . 

Experimental Breeder Reactor-II (EBR-II) duct components 
(annealed Type 304 SS) were impact-tested under loading and 
temperature conditions simulating fast reactor scrams. The ducts 
received a peak fluence of 9.8 x 10?*n/cm?(E greater than 0.1 MeV) 
during exposure in the EBR-II. The impact tests, performed on full 
duct components (45-in. long), used weights up to 13.6 kg (30 Ib) 
which were dropped onto the upper end of the vertically-oriented 
components. These tests wer: conducted at 589°K and 811°K 
(600°F and 1000°F). To provide support stress-strain data for use in 


the analysis of duct impact test results, tensile tests were performed 
on specimens sectioned from a duct of equivalent fluence. Examina- 
tions of the duct components revealed no evidence of failure initi- 
ation or cracking due to the impact loads. Scanning electron fracto- 
graphy of tensile fracture surfaces showed no indication of low 
ductility “brittle failure under the impact conditions simu'ated. 


18025 (HEDL-TME—77-79) Effect of thermal cycling during 
in-vessel storage (IVS) of FFTF core components. Lacko, R.E. (Han- 
ford Engineering Development Lab., Richland, Wash. (USA)). Aug 
1977. Contract EY-76-C-14-2170. 4p. . 

The results are presented of an analysis that addresses the 
effects of thermal cycling of FFTF core components while stored in 
the In-Vessel Storage (IVS) location of the FTR. The analysis 
incorporates the latest IVS temperature fluctuations measured 
during the FFTF Outlet Feature Model Tests performed at HEDL. 
The results show that thermal fatigue surface cracking is possible on 
the surface of an FFTF core component handling socket. Linear 
elastic fracture mechanics theory was used to evaluate the crack 
propagation from an initial assumed crack depth. The maximum 
depth of crack penetration is not sufficient to cause failure of the 
handling socket during removal of a core component assembly from 
the FFTF reactor during refueling operations. 


18026 (HEDL-TME—77-80) Allowable coolant outlet tempera- 
ture differentials for FTR test assemblies in driver positions. Lacko, 
R.E. (Hanford Engineering Development Lab., Richland, Wash. 
(USA)). Aug 1977. Contract EY-76-C-14-2170. 20p. . 

Results are reported of an analysis to establish allowable 
coolant outlet temperature differentials for driver position test as- 
semblies relative to their surrounding assemblies in the Fast Test 
Reactor (FTR). The allowable coolant temperature differentials for 
driver position test assemblies supplement those previously estab- 
lished for an Open Test Assembly (OTA) and the surrounding 
assemblies. Both lower and upper bounds of a driver position test 
assembly coolant temperature differential relative to surrounding 
assemblies have been established for a range of FFTF core inlet 
coolant temperatures between 600°F and 680°F. The fuel assembly 
duct tube was found to be the critical structural member that limits 
the allowable sodium coolant temperature differential. 


18027 (HEDL-TME—77-89) Swab test: a method to determine 
surface contamination of stainless steel reactor components by chloride 
and fluoride. Stromatt, R.W.; Lambert, M.C. (Hanford Engineering 
Development Lab., Richland, Wash. (USA)). Oct 1977. Contract 
EY-76-C-14-2170. 35p. . 

A method—the swab test—to determine the surface contami- 
nation of stainless steel components of the Fast Flux Test Facility by 
chloride and fluoride is described. The Auger electron spectroscopy 
and analytical chemistry experiments to establish credibility for the 
procedure are presented. 


18028 (IS—4270) Study of nuclei far from stability with TRIS- 
TAN II at the High Flux Beam Reactor at Brookhaven. Wohn, F.K. 
(Ames Lab., Iowa (USA)). Oct 1977. Contract W-7405-ENG-82. 
T1p. < * NTIS, PC A04/MF AOl1. 

e ISOL facility TRISTAN II is described, and its expected 
capabilities on-line to the High Flux Beam Reactor (HFBR) at 
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Brookhaven National Laboratory are discussed. In particular, the 
range of isotopes expected to be available and possible experimental 
studies of the short-lived fission-product isotopes are described. 
Background information consisting of an overview of the study of 
nuclei far from stability and a survey of existing ISOL facilities is 
presented in order to aid in evaluating the present status of the study 
of nuclei far from stability in general and the TRISTAN II facility in 
particular. 


18029 (LMEC—77-2) CLS/DHX module testing in SPTF. Final 
report. Archbold, P. (Liquid Metal Engineering Center, Canoga 
Park, Calif. (USA)). 30 Sep 1977. Contract EY-76-C-03-0700. 81p. . 

This report covers testing of the Dump Heat Exchanger 
(DHX) installed in the Sodium Pump Test Facility (SPTF) at the 
Liquid Metal Engineering Center, Santa Susana, California. The 
overall objectives of the test program were to obtain data on heat 
transfer capability and instrumentation and controls associated with 
the heat exchanger for comparison against the models for the Closed 
Loop System (CLS) Dump Heat Exchanger (DHX) to be installed 
for the Fast Flux Test Facility (FFTF) at Hanford, Washington. 
Tests were performed on a noninterfering basis during the FFTF 
Prototype Pump Test Program. Early data on the heat transfer 
capability and preheat capability of the DHX indicated that the 
performance was somewhat lower than expected. Added insulation 
and rework of the baffle in the header box resulted in improved 
performance. Instrumentation and controls did not perform as ex- 
pected and results indicate a need for reevaluation of the CLS/DHX 
control systems. Comparative tests for the flowmeter indicated the 
readings to be approximately 20 percent low. 


18030 (LTR—20-65) RELAP4 pre-test predictions for the LOFT 
transient (blowdown) DNB tests in the Columbia University test loop. 
Nielsen, H.H. (EG and G Idaho, Inc., Idaho Falls (USA)). 18 May 
1977. Contract EY-76-C-07-1570. 78p. MF AOl1. 

Rod bundles simulating the LOFT Core-1, both with and 
without rod external thermocouple simulators, will be tested to 
determine the effect of rod external thermocouples on time-to-DNB 
under blowdown conditions similar to those in LOFT. Pre-test 
predictions have been made using the RELAP4 computer code. The 
purposes of this analysis were (1) to predict blowdown orifice sizes 
which result in the closest simulation of coolant pressure, quality, 
and flow rate between the test section and the LOFT core for a 
LOFT 200 percent simulated cold leg break at a freak linear heat 
generation rate of 19 kw/ft, (2) to determine ranges “or instrumenta- 
tion, and (3) to estimate the time-to-DNB in the rod bundles. An 
exact simulation of the LOFT blowdown conditions, however, can 
not be obtained in the test section because the rod bundles have a 
uniform axial power profile and the Columbia test loop is not scaled 
to the LOFT configuration. 


18031 (TREE-NUREG—1183) Posttest RELAP4 analysis of 
LOFT experiment L1-4. Grush, W.H.; Holmstrom, H.L.O. (EG and 
G Idaho, Inc., Idaho Falls (USA)). Nov 1977. Contract EY-76-C-07- 
1570. 157p. Dep. NTIS, PC A08/MF AOl1. 

Results of posttest analysis of LOFT loss-of-coolant experi- 
ment L1-4 with the RELAP4 code are presented. The results are 
compared with the pretest prediction and the test data. Differences 
between the RELAP4 model used for this analysis and that used for 
the pretest prediction are in the areas of initial conditions, nodaliza- 
tion, emergency core cooling system, broken loop hot leg, and steam 
generator secondary. In general, these changes made only minor 
improvement in the comparison of the analytical results to the data. 
Also presented are the results of a limited study of LOFT down- 
comer modeling which compared the performance of the conven- 
tional single downcomer model with that of the new split down- 
comer model. A RELAP4 sensitivity calculation with artificially 
elevated emergency core coolant temperature was performed to 
highlight the need for an ECC mixing model in RELAP4. 


18032 Transport calculations of neutron wave experiments in 
subcritical assemblies. Difilippo, F.C. (Oak Ridge National Lab., 
TN). Nucl. Sci. Eng.; 64: No. 3, 761-767(Nov 1977). 

A recent neutron wave experiment in a thermal-neutron mul- 
tiplying assembly with and without control rods has been analyzed 
numerically in terms of transport theory. The code TASK was used 
for this purpose. The present study dealing with a highly 7°°U- 
enriched, compact, neutron-multiplicative uranium system indicates 
that the dispersion law of the assembly is very sensitive to transport 
effects and to the estimation of the leakage of the fast neutron 
population. The present calculations of neutron wave propagation in 
multiplicative systems show that this technique can be used as a 
highly sophisticated experiment for integral checks of neutron cross- 
section sets. 


18033 30th anniversary of GLEEP. Taylor, D.J. (UKAEA Re- 
search Group, Harwell. Atomic Energy Research Establishment). 
Atom (London); No. 251, 196-198(Sep 1977). 

GLEEP, the Graphite Low Energy Experimental Pile at 
AERE, Harwell, became critical on 15 August, 1947. It has been in 
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regular operation ever since and is one of the two oldest operating 
reactors in the world. A description of the reactor is given, and it is 
stated that its basic structure remains unchanged. An account is 
given of the opening ceremony, and it is stated that operation at low 
power has continued daily with various physics experiments. It 
finally reached a power of 700 kW, and has demonstrated confidence 
in the inherent stability of graphite moderated reactors. 


18034 High-pressure capsule for the irradiation of fuel swelling 
specimens in the FR2 reactor. Haefner, H.E. (Inst. of Materials and 
Solid State Research, Karlsruhe, Ger.). Nucl. Technol.; 34: No. 1, 69- 
74(Jun 1977). 

Designing advanced fuel element concepts for fast breeder 
reactors and assessing by models the fuel rod behavior over the 
intended in-pile time require information about creeping and swell- 
ing in the nuclear fuels under in-pile conditions. A new series of 
experiments serves the concrete purpose of a quantitative assessment 
of the parameters of carbides as potential fast breeder fuels, carbide 
being more susceptible to swelling than oxides. The loading of the 
specimen is given by the cladding restraint with the swelling fuel, 
and does not cause any undue expansion of the cladding of realistic 
fuel rods under operating conditions. This permissible contact pres- 
sure is generally below 300 bar (30 MPa). In an in-pile capsule 
recently developed, fuel specimens having the form of thin annular 
pellets may be exposed to omnilateral loads of up to 50 N/mm? by an 
aerostatic gas pressure of 500 bar (50 MPa) maximum at tempera- 
tures of up to approximately 1800°C. The swelling of the fuel after 
various burnups under different test conditions will be measured in a 
postirradiation examination. Because of the extraordinary stress ex- 
erted upon these high-pressure capsules under irradiation conditions, 
extensive preliminary tests and trials were necessary. A first proto- 
type rig with two swelling specimen capsules containing five annular 
UO, pellets each has now been successfully tested in the FR2 reactor 
over an in-pile period of 170 days. In this case, the fuel temperatures 
were approximately 1350°C, and the specimen stresses were 45 N/ 
mm?. Further experiments are planned with (U, Pu)C-fuel up to 
1800°C and 50 N/mm? 


18035 Results of the first three nonnuclear tests in the LOFT 
facility. McPherson, G.D. (Nuclear Regulatory Commission, Wash- 
ington, DC). Nucl. Saf; 18: No. 3, 306-316(1977). 

The LOFT facility is a well-instrumented, scaled model of a 
commercial pressurized-water reactor. The facility is designed to 
study the behavior of such engineered safety systems as emergency 
core-cooling systems during reactor accident conditions. The article 
describes the LOFT facility, the current nonnuclear experiment 
series, and the forthcoming nuclear experiments. Significant nonnu- 
clear experimental results also are reported. 


18036 Cladding breaches in mixed-oxide fuel pins. Weber, J.W.; 
Almassy, M.Y. (Westinghouse Electric Corp., Richland, WA). 
Trans. Am. Nucl. Soc.; 27: 227-228(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


18037 Phenomenological model for mixed-oxide fuel pin cladding 
breaches. Almassy, M.Y. (Westinghouse Electric Corp., Richland, 
WA). Trans. Am. Nucl. Soc.; 27: 228-229(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


18038 Effects of local cesium concentrations on mixed-oxide fuel 
behavior. Karnesky, R.A. (Westinghouse Electric Corp., Richland, 
WA). Trans. Am. Nucl. Soc.; 27: 229-231(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


18039 Performance of commercially produced mixed-oxide fuels 
in EBR-II. Hales, J.W.; Hoth, C.W. (Westinghouse Electric Corp., 
Richland, WA). Trans. Am. Nucl. Soc.; 27: 237-238(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


18040 Performance of commercially produced full-size FFTF fuel 
pins in GETR. Hales, J.W.; Baker, R.B.; Fuller, R.E. (Westinghouse 
Electric Corp., Richland, WA). Trans. Am. Nucl. Soc.; 27: 238- 
239(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 
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18041 Testing of BeO—UO, fuels for the ACPR upgrade. 
Sasmor, D.J.; Pickard, P.S. (Sandia Labs., Albuquerque, NM); Holt, 
J.B. Trans. Am. Nucl. Soc.; 27: 246-247(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


18042 Effects of power and irradiation behavior on EBR-II blan- 
ket management. Koenig, J.F. (Argonne National Lab., Idaho Falls, 
ID); Chang, L.K.; Cutforth, D.C.; Feldman, E.E.; Meneghetti, D.,; 
Rempert, R.H.; Seidel, B.R. Trans. Am. Nucl. Soc.; 27: 248- 
249(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


18043 Operational experience with EBR-II water-to-sodium leak 
detection system. Osterhout, M.M. (Argonne National Lab., Idaho 
Falls, ID). Trans. Am. Nucl. Soc.; 27: 253-255(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


18044 Th—U alloy fuel behavior in the organic-cooled WR-1 
reactor. Walker, J.F.; Matthews, R.B. (Atomic Energy of Canada 
Ltd., Chalk River, Ontario). Tras. Am. Nucl. Soc.; 27: 278- 
279(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


18045 Performance of ThO.—UOQ, fuel irradiated in the NRU 
reactor at CRNL. Bain, A.S.; Christie, J.; Hastings, IJ. (Atomic 
Energy of Canada Ltd., Chalk River, Ontario). Trans. Am. Nucl. 
Soc.; 27: 307-308(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


18046 FFTF dynamic modeling and sensitivity analysis. Kerlin, 
T.W.; Huynh, Q.A. (Univ. of Tennessee, Knoxville). Trans. Am. 
Nucl. Soc.; 27: 362-364(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


18047 Critical measurements of a water-reflected enriched urani- 
um sphere. Byers, C.C. (Los Alamos Scientific Lab., NM); Koelling, 
J.J.; Hansen, G.E.; Smith, D.R.; Dyer, H.R. Trans. Am. Nucl. Soc.; 
27: 412-413(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


18048 Pulsed reactivity measurements of large *** U—AI castings 
in H2O, Pellarin, D.J.; Jarriel, J.L. (Savannah River Lab., Aiken, 
SC). Trans. Am. Nucl. Soc.; 27: 413-415(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


18049 Criticality of thin flat foils versus spherical shells of *°°Pu. 
Yates, K.R. (Battelle Columbus Labs., OH). Trans..Am. Nucl. Soc.; 
27: 415(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


18050 Fuel motion in TREAT transient-over-power test E6. Stan- 
ford, G.S.; Doerner, R.C.; DeVolpi, A.; Stewart, R.R.; Regis, J.P. 
(Argonne ‘National Lab., iL). Trans. Am. Nucl. Soc.; 27: 496(1977). 
From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 
See CONF-771109—. 


18051 Mobile helium cooling loop system for in-reactor PAHR 
experiments. Brammer, J.A. (Sandia Labs., Albuquerque, NM). 
Trans. Am. Nucl. Soc.; 27: 651-653(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). © 
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See CONF-771109—. 


18052 Structural analyses of the EBR-II primary system piping 
for the EBR-II SRM operating conditions. Chang, L.K.; Wu, T.S.; 
Feldman, E.E. (Argonne National Lab., IL). Trans. Am. Nucl. Soc.; 
27: 740-741(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


18053 Bore-side inspection of EBR-II steam generator tubes. 
Whitham, G.K.; Longua, K.J. (Argonne National Lab., Idaho Falls, 
ID). Trans. Am. Nucl. Soc.; 27: 759-760(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


18054 Submerged cutting of reactor components and vessels. 
Graves, A.W.; Streechon, G.P.; Phillips, D.A. (Atomics Internation- 
al, Canoga Park, CA). Trans. Am. Nucl. Soc.; 27: 760-761(1977). 
From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 
See CONF-771109—. 


18055 ZPPR enters a new operating era. Thalgott, F.W.; 
Amundson, P.I.; McCarthy, P.B.; Forrester, R.J. (Argonne National 
Lab., Idaho Falls, ID). Trans. Am. Nucl. Soc.; 27: 818-819(1977). 
From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 
See CONF-771109—. 


18056 Recent operational history of the new Sandia Pulsed Reac- 
tor III (SPR III). Schmidt, T.R.; Estes, B.F.; Reuscher, J.A. (Sandia 
Labs., Albuquerque, NM). Trans. Am. Nucl. Soc.; 27: 819-820(1977). 
From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 
See CONF-771109—. 


18057 Experience with breached elements at EBR-II. Lambert, 
J.D.B. (Argonne National Lab., IL); Kirn, F.S.; Ebersole, E.R. 
Trans. Am. Nucl. Soc.; 27: 820-822(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


18058 Fission product control at EBR-II. Monson, L.R. (Ar- 
gonne National Lab., Idaho Falls, ID); McDaniel, M.J.; Knox, A.E.; 
Rice, R.E.; Olson, W.H.; Ruther, W.E. Trans. Am. Nucl. Soc.; 27: 
822-823(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


18059 Preparations at EBR-II for breached element operation. 
Sackett, J.I.; Fryer, R.M.; Buschman, H.W.; Rice, R.E.; Barak, W.S. 
(Argonne National Lab., Idaho Falls, ID). Trans. Am. Nucl. Soc.; 27: 
823-825(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


18060 Design and use of the fission product source at EBR-II. 
Strain, R.V.; Fogle, G.L.; Thresh, H.R.; Heinrich, R.R. (Argonne 
National Lab., IL). Trans. Am. Nucl. Soc.; 27: 825-826(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


18061 Fission gas behavior in the EBR-II primary system. So, 
B.Y.C. (Argonne National Lab., IL); Armstrong, J.R.; Ebersole, 
E.R. (Argonne National Lab., IL). Trans. Am. Nucl. Soc.; 27: 826- 
827(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-77i 109—. 


18062 Utilization of the NBS reactor. Carter, R.S. (National 
rir of Standards, Washington, DC). Trans. Am. Nucl. Soc.; 27: 
828(1977). 
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From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 
See CONF-771109—. 


18063 New experimental facilities to extend research capability 
of Brookhaven HFBR. Rorer, D.C. (Brookhaven National Lab., 
Upton, NY). Trans. Am. Nucl. Soc.; 27: 828-829(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


18064 Project update: the economic success of university-type 
reactors. Bohannon, J.R. Jr.; Weaver, J.N. (North Carolina State 
Univ., Raleigh). Trans. Am. Nucl. Soc.; 27: 829(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


18065 Utilization of the University of Lowell reactor. Phelps, 
J.P. (Univ. of Lowell, MA). Trans. Am. Nucl. Soc.; 27: 830- 
831(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


18066 Penn State’s Breazeale Nuclear Reactor Facility: a valu- 
able water resources research tool. Raupach, D.C.; McMaster, I.B.; 
Totenbier, R.E. (Pennsylvania State Univ., University Park). Trans. 
Am. Nucl. Soc.; 27: 831-832(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


18067 Research reactors and nuclear medicine. George, K.D. 
(Union Carbide Corp., Tuxedo, NY). Trans. Am. Nucl. Soc.; 27: 
832(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


18068 Industrial neutron radiography in the U.S. using research 
reactors. Tomlinson, R.L. (Aerotest Operations, Inc., San Ramon, 
CA). Trans. Am. Nucl. Soc.; 27: 832-834(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


18069 Use of U;Os-Al cermet fuel in research reactors. Binford, 
F.T.; Knight, R.W. (Oak Ridge National Lab., TN). Trans. Am. 
Nucl. Soc.; 27: 834-835(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771 109—. 


18070 Reload fuel optimization study for the Venezuelan re- 
search reactor. Almenas, K.; Henriques, J. (Univ. of Maryland, 
College Park). Trans. Am. Nucl. Soc.; 27: 835-836(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


18071 Refueling of the PULSTAR reactor at Buffalo. Haas, 
M.N. (State Univ. of New York at Buffalo, Amherst). Trans. Am. 
Nucl. Soc.; 27: 836-837(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


18072 Quantitative consistency testing of thermal benchmark 
lattice experiments. Finch, D.R.; Graves, W.E. (Savannah River 
Lab., Aiken, SC). Trans. Am. Nucl. Soc.; 27: 888-890(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


18073 Analysis of the ZPPR-5 source level flux monitor (SLFM) 
experiment. Selby, D.L. (Oak Ridge National Lab., TN); Flanagan, 
G.F.; Loyd, D.L. Trans. Am. Nucl. Soc.; 27: 905-906(1977). 
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From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 
See CONF-771109—. 


18074 Measurement and calculation of control worths in ZPPR 
assembly 4. McFarlane, H.F.; Collins, P.J. (Argonne National Lab., 
Idaho Falls, ID); Charyulu, V.P.T. Trans. Am. Nucl. Soc.; :R: 905- 
906(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


18075 Measurement of *°*U doppler effects in advanced fuels 
critical assemblies. Bhattacharyya, S.K.; Smith, D.M. (Argonne Na- 
tional Lab., IL). Trans. Am. Nucl. Soc.; 27: 908-909(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


18076 Two-dimensional reactor sensitivity analysis using dis- 
crete-ordinates transport theory. Childs, R.L.; Marable, J.H.; Weis- 
bin, C.R. (Oak Ridge National Lab., TN). Trans. Am. Nucl. Soc.; 27: 
909-9 10(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


18077 Nuclear data sensitivity coefficients for the advanced fuels 
program carbide benchmark critical assembly. McKnight, R.D.; 
Olson, I.K. (Argonne National Lab., IL). Trans. Am. Nucl. Soc.; 27: 
911-912(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


18078 Measurement and calculation of fast pulse reactor spectral 
indices. Kazi, A.H. (Aberdeen Proving Ground, MD); McGarry, 
E.D.; Morrison, G.W. Trans. Am. Nucl. Soc.; 27: 912-913(1977). 
From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 
See CONF-771109—. 


A 


18079 Evaluation of temperature-dep t resonance integrals 
using the HAMMER code. Todosow, M.; Carew, J.F. (Brookhaven 
National Lab., Upton, NY). Trans. Am. Nucl. Soc.; 27: 915-916(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 


See CONF-771109—. 





18080 Investigations of LWR design modifications for improved 
in-core plutonium utilization. Amorim, E.S. (Rensselaer Polytechnic 
Inst., Troy, NY); Malaviya, B.K.; Sanjaghi, M.; Pilat, E.E. Trans. 
Am. Nucl. Soc.; 27: 917-918(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


18081 Analysis of the transient correction factor in TREAT 
reactor experiments. Graff, D.L. (Argonne National Lab., IL); Hun- 
gerford, H.E. Trans. Am. Nucl. Soc.; 27: 947-948(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


18082 Calculated physics and performance parameters for the 
ACPR upgrade. Pickard, P.S. (Sandia Labs., Albuquerque, NM); 
Odom, J.P. Trans. Am. Nucl. Soc.; 27: 948-949(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


18083 FFTF core component measuring system. Mullen, R.E. 
(Aerojet Manufacturing Co., Fullerton, CA); Martin, R.L. Trans. 
Am. Nucl. Soc.; 27: 981-982(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 
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18084 FFTF element measuring system. Mullen, R.E. (Aerojet 
Manufacturing Co., Fullerton, CA); Harbison, S.G.; Martin, R.L. 
Trans. Am. Nucl. Soc.; 27: 982-984(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


18085 Improvements in neutron radiography equipment at 
TREAT. Harrison, L.J.; Conant, R.M.; Mouring, R.W. (Argonne 
National Lab., Idaho Falls, ID). Trans. Am. Nucl. Soc.; 27: 1004- 
1005(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


18086 Design of the remote handling system for a fuel defect test 
loop. Kendrick, S.H.; Snelson, W.K. (Atomic Energy of Canada 
Ltd., Chalk River, Ontario). Trans. Am. Nucl. Soc.; 27: 1023- 
1025(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


18087 Pressure tube type research reactor, Ueda, H. (to Nippon 
Kokan K.K., Tokyo). Japanese Patent 1977-15,978/A/. 28 Jul 1975. 
4p. (In Japanese). 

A method is described to permit safe and reliable replacement 
of primary pipes by providing a reactor container so as to surround a 
pressure pipe, with upper portions of the two separably coupled 
together, and coupling the pressure pipe and primary piping by joint 
coupling above and below the reactor container, with the lower 
coupling joint surrounded by drain receptacle. At the time of re- 
placement of a pressure pipe, a partition valve is opened to exhaust 
primary cooling water within pressure pipe and upper and lower 
portions of the primary piping and replace the decelerator within the 
reactor container with water of the same quality as that of pool 
water within an upper shield pool. Thereafter, the entire space above 
the drain receptacle is filled with pool water by closing a partition 
valve and opening a water supply valve. Then, upper portion seal 
cover, pool bottom lid, upper joint and upper portion primary piping 
are removed, then bolts and nuts are loosened, and the pressure pipe 
is taken out together with the shield block. 


PLUTONIUM AND ISOTOPE PRODUCTION 
REACTORS 


REFER ALSO TO CITATION(S) 18062 


PROPULSION REACTORS 
REFER ALSO TO CITATION(S) 20056 


18088 Comparison of claculated and measured neutron spectra 
using SAND-II, ANISN, and DOT. Sun, J.B.; Baldwin, M.N. (Bab- 
cock and Wilcox Co., Lynchburg, VA). Trans. Am. Nucl. Soc.; 21: 
773-774(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


REACTOR SAFETY 
REFER ALSO TO CITATION(S) 17621, 17622, 17623, 17686, 18368 


18089 (ANL—77-25) Final report of fuel dynamics Test E7. 
Doerner, R.C.; Murphy, W.F.; Stanford, G.S.; Froehle, P.H. (Ar- 
gonne National Lab., Ill. (USA)). Apr 1977. Contract W-31-109- 
ENG-38. 150p. Dep. NTIS, PC A08/MF AOI. 

Test data from an in-pile failure experiment of high-power 
LMFBR-type fuel pins in a simulated $3/s transient-overpower 
(TOP) accident are reported and analyzed. Major conclusions are 
that (1) a series of cladding ruptures during the 100-ms period 
preceding fuel release injected small bursts of fission gas into the 
flow stream; (2) gas release influenced subsequent cladding melting 
and fuel release [there were no measurable FCI’s (fuel-coolant 
interactions), and all fuel motion observed by the hodoscope was 
very slow]; (3) the predominant postfailure fuel motion appears to be 
radial swelling that left a spongy fuel crust on the holder wall; (4) 
less than 4 to 6 percent of the fuel moved axially out of the original 
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fuel zone, and most of this froze within a 10-cm region above the 
original top of the fuel zone to form the outlet blockage. An inlet 
blockage approximately 1 cm long was formed and consisted of 
large interconnected void regions. Both blockages began just beyond 
the ends of the fuel pellets. 


18090 (ANL—77-43) Vapor-explosion experiments with sub- 
cooled Freon. Henry, R.E.; McUmber, L.M. (Argonne National 
Lab., Ill. (USA)). Jun 1977. Contract W-31-109-ENG-38. 32p. Dep. 
NTIS, PC A03/MF AOl1. 

Vapor-explosion experiments were conducted in a well- 
wetted Freon-22 and mineral-oil system in which the initial tempera- 
ture of both the Freon and the mineral oil were varied over a wide 
range. These experiments were specifically conducted to investigate 
the importance of interface temperature in determining the explosive 
behavior of a given system. The results clearly demonstrate that the 
interface temperature developed upon intimate liquid-liquid contact 
is a valid characterization of the explosive potential of a given 
system. 


18091 (ANL-RDP—63) Reactor development program. Progress 
report, September 1977. (Argonne National Lab., Ill. (USA)). 1977. 
Contract W-31-109-ENG-38. 170p. . 

This progress report summarizes work performed during Sep- 
tember 1977 in the following research and development areas: Ex- 
perimental Breeder Reactor No. II (EBR-II), LMFBR Design Sup- 
port, Instrumentation and Control, Reactor Physics, and Reactor 
Safety. 


18092 (BAW—10087A(Rev.1)) TACO: fuel pin performance 
analysis. Stoudt, R.H.; Buchanan, D.T.; Buescher, B.J.; Losh, L.L.; 
Wilson, H.W.; Henningson, P.J. (Babcock and Wilcox Co., Lynch- 
burg, Va. (USA). Nuclear Power Generation Div.). Aug 1977. 108p. 
and Wilcox, Lynchburg, VA. 

The thermal performance of fuel in an LWR during its 
operational lifetime must be described for LOCA analysis as well as 
for other safety analyses. The determination of stored energy in the 
LOCA analysis, for example, requires a conservative fuel pin ther- 
mal performance model that is capable of calculating fuel and 
cladding behavior, including the gap conductance between the fuel 
and cladding, as a function of burnup. The determination of param- 
eters that affect the fuel and cladding performance, such as fuel 
densification, fission gas release, cladding dimensional changes, fuel 
relocation, and thermal expansion, should be accounted for in the 
model. Babcock and Wilcox (B and W) has submitted a topical 
report, BAW-10087P, December 1975, which describes their thermal 
performance model TACO. A summary of the elements that com- 
prise the TACO model and an evaluation are presented. 


18093 (BAW—10132) Analytical methods description: reactor 
coolant system hydrodynamic loadings during a loss-of-coolant acci- 
dent. Aguilar, F.; Smalec, L.M. (Babcock and Wilcox Co., Lynch- 
burg, Va. (USA). Nuclear Power Generation Div.). Nov 1977. vp. 
and Wilcox, Lynchburg, VA. 

The methods used by Babcock and Wilcox to calculate hy- 
drodynamic loadings on a reactor cooling system undergoing a 
postulated loss-of-coolant accident are described. Studies are pre- 
sented to demonstrate that the CRAFT2 code is capable of predict- 
ing subcooled blowdown. Guidelines for preparing CRAFT2 analy- 
ses are explained, and the use of CRAFT2 results in satellite codes to 
calculate various reactor cooling system loadings is described. 


18094 (BAW—10133) Mark C fuel assembly: LOCA-seismic 
analyses. Shah, S.J. (Babcock and Wilcox Co., Lynchburg, Va. 
(USA). Nuclear Power Generation Div.). Oct 1977. vp. and Wilcox, 
Lynchburg, VA. 

The report describes in detail the analytical methods that will 
be used for the seismic and LOCA analyses of the B and W Mark C 
(17 by 17) fuel assembly. The fuel assemblies are analyzed to 
demonstrate their capability to withstand specified seismic and 
LOCA excitations. Extensive test programs have been conducted in 
support of the analysis to establish the limit load values of various 
fuel assembly components. The method of analysis presented in the 
report will be used in determining the margins of safety of the fuel 
— under accident conditions, which will be reported in 

ARs. 


18095 (CENPD—254) Post-LOCA long term cooling evaluation 
model. Anderson, L.E.; Harris, J.D.; Ward, L.W. (Combustion Engi- 
neering, Inc., Windsor, Conn. (USA)). Jun 1977. vp. Engineering, 
Inc., Windsor, CT. 

The report presents the analytical bases used to establish the 
adequacy of the long term cooling of the reactor following a Loss of 
Coolant Accident. The results of a typical post-LOCA long term 
analysis are also presented. 


18096 (CONF-771120—8) Edge blockage in a 19-pin sodium- 
cooled bundle. Han, J.T.; Gnadt, P.A.; Fontana, M.H.; Wantland, 
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J.L. (Oak Ridge National Lab., Tenn. (USA)). 1977. Contract W- 
7405-ENG-26. 9p. Dep. NTIS, PC A02/MF AO1. 

From Winter annual meeting of the American Society of 
Mechanical Engineers; Atlanta, GA, USA (27 Nov 1977). 

To assess the effect of partial flow blockages on the local 
temperature distributions in LMFBR fuel assemblies, several experi- 
ments have been carried out at the Thermal-Hydraulic Out-of- 
Reactor Safety (THORS) Facility at the Oak Ridge National Labo- 
ratory. Two kinds of flow blockages have been investigated: (1) six- 
channel internal blockage for which the blocked channels are not 
adjacent to the duct wall, and (2) 14-channel edge blockage for 
which some of the blocked channels are adjacent to the wall. The 
larger edge blockage is generally more severe than the internal 
blockage due to higher temperature rises in the wake behind the 
blockage. The experimental results on the edge blockage are ana- 
lyzed and presented. 


18097 (CONF-771120—14) Blockages in LMFBR fuel assem- 
blies: a review. Han, J.T.; Fontana, M.H. (Oak Ridge National Lab., 
Tenn. (USA)). 1977. Contract W-7405-ENG-26. 73p. Dep. NTIS, 
PC A03/MF AO1. 

From Winter annual meeting of the American Society of 
Mechanical Engineers; Atlanta, GA, USA (27 Nov 1977). 

Experimental and analytical investigations performed in the 
United States, Germany, Great Britain, and Japan on the effects of 
partial flow blockages in liquid-metal fast breeder reactor fuel assem- 
blies are reviewed and the results presented. Generalized models are 
developed from experimental data obtained for blockages of various 
sizes, shapes, and porosity, with and without pins, utilizing water 
and sodium as the coolant. Generally, the recirculating flow in the 
wake behind a blockage is a relatively effective heat transfer mecha- 
nism. Experiments where sodium boiling was made to occur behind 
the blockages indicate that boiling is stable for the configurations 
tested; these results are predicted by analytical models. Blockages at 
the inlet of fuel assemblies tend to have insignificant effects in the 
fuel assembly unless flow is reduced grossly and therefore would be 
detectable. Blockages in the heat generating zone have to be quite 
large to cause sodium boiling under normal reactor operating condi- 
tions. 


18098 (DP-MS—77-103) WRAP: user convenient relap code 
package. Anderson, M.M. (Du Pont de Nemours (E.I.) and Co., 
Aiken, S.C. (USA). Savannah River Lab.). 1977. Contract EY-76-C- 


09-0001. 13p. (CONF-771126—1). Dep. NTIS, PC A02/MF AOIl. 

From 5. water reactor safety research information meeting; 
Gaithersburg, MD, USA (7 Nov 1977). 

A modular computational system known as the Water Reac- 
tor Analysis Package (WRAP) is being developed at the Savannah 
River Laboratory for analysis of loss of coolant accidents (LOCA’s) 
and other transients in water reactor systems. At this time, WRAP is 
essentially a reprogrammed version of the RELAP4 computer code 
with an extensively restructured input format, a dynamic dimension- 
ing capability and additional computational capabilities such as an 
automatic steady-state option for pressurized water reactors and an 
automatic restart capability with provision for renodalization. The 
paper summarizes both the capabilities of WRAP at its current stage 
of development and planned additions to WRAP. 


18099 (EPRI-NP—440) Full-scale tornado-missile impact tests. 
Final report. Stephenson, A.E. (Sandia Labs., Tonopah, Nev. 
(USA)). Jul 1977. Contract EY-76-C-04-0789. 187p. Dep. NTIS, PC 
A09/MF AOI. 

The design of nuclear plant auxiliary building walls and roofs 
to resist impact from tornado-generated missiles has most recently 
been based on subscale data and empirical formulae derived from 
military tests of limited applicability. The test program described in 
the report provides data from full-scale simulated tornado-missile 
impacts of reinforced concrete walls that can be used directly for 
design. In addition, the data can be used to develop improved design 
and analysis techniques. This project is a part of an interdisciplinary 
program at EPRI aimed at providing a realistic basis for designing 
and analyzing nuclear power plants for the effects of hypothetical 
tornado-borne and in-plant missiles. The objective of the overall 
program is to ensure plant safety with efficient design. 


18100 (GA-A— 14625) GCR safety program. Quarterly progress 
report for the period ending September 30, 1977. (General Atomic 
<o., San Diego, Calif. (USA)). Oct 1977. Contract EY-76-C-03-0167- 
051. 82p. Dep. NTIS, PC A05/MF AO1. 

The program covers development of safety and safety-related 
Studies to better understand and more accurately define safety char- 
acteristics and safety margins of GCRs under postulated accident 
conditions. The work reported includes core seismic studies, high- 
temperature gas-cooled reactor (HTGR) accident initiation and pro- 
gression analysis, and safety research on core-released radioactivity 
and containment atmosphere response during postulated accident 
situations. 
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18101 (GEAP—13923-16) Safety engineering sixteenth quarterly 
report, May—July 1976. (General Electric Co., Sunnyvale, Calif. 
(USA). Fast Breeder Reactor Dept.). Aug 1976. Contract E(04-3)- 
0893-TAS-2. 57p. . 

Progress is summarized in the following LMFBR safety stud- 
ies: experiment analysis and code validation, evaluation and adapta- 
tion of existing codes, fuel performance code development, and 
parametric accident analysis. (DG) 


18102 (GEAP—21656) Blowdown flow in the BWR BDHT test 
apparatus. Morrison, A.F. (General Electric Co., San Jose, Calif. 
(USA). Boiling Water Reactor Systems Dept.). Oct 1977. Contract 
EY-76-C-03-0893. 24p. Dep. NTIS, PC A02/MF AOI. 

Blowdown tests were conducted in the Two-Loop Test Ap- 
paratus (TLTA) used in the BWR-Blowdown Heat Transfer Pro- 
gram (BDHT). The purpose of these tests was to investigate the 
effects of flow length on the nozzles used in the TLTA to simulate 
BWR blowdown response. The tests were initiated from 1000 psia 
with subcooled and low-quality upstream fluid conditions. The test 
results demonstrate the importance of flow length on critical blow- 
down flow. 


18103 (GEAP-NUREG—10207-40) Reactor Primary Coolant 
System Pipe Rupture Study progress report No. 40, April—June 1977. 
(General Electric Co., San Jose, Calif. (USA). Boiling Water Reac- 
tor Systems Dept.). Aug 1977. Contract EY-76-C-03-0893. 21p. Dep. 
NTIS, PC A02/MF AO1. 

The pipe rupture study is designed to extend the understand- 
ing of failure-causing mechanisms and to provide improved capabili- 
ty for evaluating reactor piping systems to minimize the probability 
of failures. Following a detailed review to determine the effort most 
needed to improve nuclear system piping (Phase I) analytical and 
experimental efforts (Phase II) were started in 1965. This report 
summarizes the recent accomplishments of a broad program in (a) 
basic fatigue crack growth rate studies focused on LWR primary 
piping materials in a simulated BWR primary coolant environment, 
and (b) studies directed at quantifying weld sensitization in Type-304 
stainless steel. 


18104 (GEAP-NUREG—21304-6) BWR blowdown/emergency 
core cooling. Sixth quarterly progress report, April—June 30, 1977. 
Muralidharan, R. (General Electric Co., San Jose, Calif. (USA). 
Boiling Water Reactor Systems Dept.). Jul 1977. 27p. NTIS. 
BD/ECC work completed in the second quarter of 1977 
(April 1, 1977 through June 30, 1977) is summarized. Completion of 
two 8 x 8 BDHT matrix tests, verification and comparison of data 
from the first three 8 x 8 BDHT matrix tests with corresponding 7 x 
7 BDHT tests, and the documentation of the transient thermal- 
hydraulic code (MAYU04) and the BD/ECC 1A preliminary test 
plan were the highlights of work accomplished during the period. 


18105 (GEFR—00109) Analysis of the ZPPR-5 critical experi- 
ments: simulating hypothetical core disruptive accidents. Lee, B.W.; 
Crick, S.C. (General Electric Co., Sunnyvale, Calif. (USA). Fast 
Breeder Reactor Dept.). Jul 1977. Contract EY-76-C-03-005. 172p. . 

An experimental program was performed in the ZPPR criti- 
cal facility in order to evaluate the design methods used to provide 
the nuclear feedback information for the hypothetical core disrup- 
tive accident analysis. A series of “snapshot” views of a progressing 
accident was mocked up in the reactor and measurements were 
made of the resulting reactivity. The accident scenario consisted of 
voiding sodium, followed by slumping 30 percent of the steel, 
followed by slumping fuel both toward and away from the core 
center. The ZPPR-5 measurement program has been broken into 
two phases, A and B. In Phase A, control rods were parked in the 
upper axial blanket and sodium-filled control rod channels were 
located in the core and lower axial blanket to simulate an initial core 
at end-of-cycle. Phase B, simulated beginning-of-cycle condition, 
was created from Phase A by inserting seven control rods from 
parked position in the upper axial blanket into the core region. The 
analytical emphasis was on the evaluation and calibration of standard 
design techniques. An attempt was made to lower and quantify the 
nuclear design uncertainties. The primary calculational tool was 
twenty-one group, two-dimensional diffusion theory in R,Z geome- 
try. Both perturbation worths and eigenvalue differences were gen- 
erated and compared with measurements. The cross section data 
base was ENDF/B Version III. 


18106 (GEFR—13923-20) Fuel rod mechanics and failure analy- 
sis. Twentieth quarterly report, May—July 1977. (General Electric 
Co., Sunnyvale, Calif. (USA). Fast Breeder Reactor Dept.). Aug 
1977. Contract EY-76-C-0893-002. 61p. . 

The objective of the work reported under this program is to 
model fuel rod performance and cladding failure under hypothetical 
transient conditions, and to validate these models using data from 
both integral fuel rod experiments and differential in-reactor and out- 
of-reactor experiments. 
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18107 (GEFR—14038-11) Advanced safety analysis. Eleventh 
quarterly report, March—May 1977. (General Electric Co., Sunny- 
vale, Calif. (USA). Fast Breeder Reactor Dept.). Jun 1977. Contract 
EY-76-C-03-0893-019. 126p. . 

Information on LMFBR safety is presented concerning engi- 
neering analysis of post-accident heat removal; inherently safe core 
design; fuel pin accident transients; safe shutdown reliability for 
large LMFBR; and experimental fuel rod fabrication. 


18108 (GEFR-SP—023) Post-accident heat removal in 
LMFBRs,. Gluekler, E.L.; Baker, L. Jr. (General Electric Co., 
Sunnyvale, Calif. (USA). Fast Breeder Reactor Dept.). Jun 1977. 
Contract EY-76-C-03-0893-019. 62p. (CONF-771120—13). Dep. 
NTIS, PC A04/MF AO1. 

From Winter annual meeting of the American Society of 
Mechanical Engineers; Atlanta, GA, USA (27 Nov 1977). 

For safety assessments of early sodium cooled fast breeder 
reactors (LMFBRs), extremely unlikely events such as unprotected 
loss of flow and transient overpower sequences have been evaluated. 
The prediction of the consequences of these postulated events in- 
volves investigations of decay heat dissipation and core retention. In 
general, these problem areas are referred to collectively as post- 
accident heat removal (PAHR). This paper reviews data on heat 
transfer, fluid mechanics, nuclear stability and material interactions 
associated with PAHR. Some concepts applied in early LMFBRs 
for consequence mitigation are also described. 


18109 (LA-UR—77-2378) Finite-difference methods in multi-di- 
mensional two-phase flow. Travis, J.R. (Los Alamos Scientific Lab., 
N.Mex. (USA)). 1977. Contract W-7405-ENG-36. 19p. (CONF- 
771204—1). Dep. NTIS, PC A02/MF AOl1. 

From 3. international symposium on computing methods in 
applied sciences and engineering; Versailles, France (5 Dec 1977). 

In the summer of 1974, the Theoretical Division of the Los 
Alamos Scientific Laboratory began several research programs in 
the area of reactor safety for the United States Nuclear Regulatory 
Commission. Research efforts were started in the Liquid Metal Fast 
Breeder (LMFBR) and the Light Water Reactor (LWR) safety 
programs. The character of the Theoretical Division was to develop 
computer codes for the safety analysis of these reactor systems. The 
question of whether or not, during the course of a hypothetical 
accident sequence in an LMFBR, the core will subside to a coolable 
configuration without secondary critical bursts has never been re- 
solved. To aid the study of this question, a computer program called 
SIMMER (S/sub N/, Implicit, Multified, Multicomponent, Eulerian 
Recriticality) was to be developed to predict the dynamics of 
extreme hypothetical accident sequences during which extended 
core motion is expected. This time-dependent computer code called 
for combining an advanced multidimensional, multiphase fluid dy- 
namic methodology with multidimensional neutron transport theory 
and improved equation-of-state technology. In the LWR program, 
the research emphasis was to push forward in two areas: (1) the 
development of advanced multiphase fluid dynamic methods and 
computer programs for performing basic research and analyzing 
areas in thermal hydraulics important to the safety of water reactors, 
and (2) the development of an advanced "best estimate’’ systems 
code called TRAC (Transient Reactor Analysis Code) for analyzing 
loss-of-coolant accidents and anticipated-transients-without-scram in 
light water reactors. 


18110 (LA-UR—77-2564) Industrial tomography applied to reac- 
tor safety. Kruger, R.P. (Los Alamos Scientific Lab., N.Mex. 
(USA)). 1977. Contract W-7405-ENG-36. 14p. (CONF-771206—9). 
Dep. NTIS, PC A02/MF AOI. 

From Digital signal processing symposium; Albuquerque, 
NM, USA (6 Dec 1977). 

Work has begun which explores the use of Computed Axial 
Tomography (CAT), boundary detection, and internal surface re- 
construction techniques in industrial nondestructive testing applica- 
tions. This initial work is intended to inform the reader of the 
existence and interrelated nature of these techniques through the use 
of a realistic simulation of an industrial inspection problem. 


18111 (NEDM—14149) Investigations into the sodium-steam 
surface interaction on a stagnant pool. Stehling, S.G.; Hunsicker, J.C. 
(General Electric Co., Sunnyvale, Calif. (USA). Breeder Reactor 
Dept.). Sep 1976. Contract EY-76-C-03-0893-010. 53p. . 

Experimental investigations into the interface reaction be- 
tween a steam atmosphere and stagnant sodium pool have been 
conducted at the General Electric San Jose Test Facility. The 
objectives of the tests were to create worst case accident situations 
and evaluate the consequences with respect to the design of LMFBR 
Steam Generators. The most important results of these investigations 
were the creation and actual photographing of a "pool fire” and the 
determination that the primary damage mechanism associated with it 
is of a corrosive nature rather than thermal weakening as previously 
suspected. 
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18112 (NEDM—14161) Pressure pulse propagation in piping 
analytical/experimental comparison. Knight, D.D. (General Electric 
Co., Sunnyvale, Calif. (USA). Fast Breeder Reactor Dept.). Dec 
1976. Contract EY-76-C-03-0893-010. 65p. . 

A comparison of analytical results to experimental data is 
given to illustrate the ability of the TRANSWRAP code to model 
the transient pressure pulse phenomena in a simple piping system 
including attenuation due to elbows and a tee. Elbow attenuation is 

roduced within the TRANSWRAP code with user specified elbow 
a coefficients. Parametric analyses were done to determine loss 
coefficients to produce results which best fit the data. The 
TRANSWRAP method of evaluating the effect of a tee with one- 
dimensiona! area change relationships was found to be accurate for a 
broad pulse (compared to pipe diameter) but inadequate for a narrow 
pulse. 


18113 (NEDO—23617) Mark II lead plant topical report: pool 
boundary and main vent chugging loads justification. Bilanin, W.J.; 
Ernst, R.J.; Healzer, J.M.; Marriott, P.W.; Moody, F.J.; Singh, A.; 
Wilson, S.A. (General Electric Co., San Jose, Calif. (USA). Boiling 
Water Reactor Systems Dept.). Sep 1977. 93p. Electric Co., San 
Jose, CA. 

This report provides justification for the continued use of the 
existing documented pressure suppression pool boundary and main 
vent chugging loads specified for Mark II lead plant assessment 
evaluations. It provides a technical basis for permitting the licensing 
review cycle of the Mark II lead plants to continue on schedule. The 
first part of the report justifies the use of pool boundary chugging 
loads documented in the Mark II Phase I, II, and III Temporary Tall 
Tank Test (4T) Facility Application Memorandum and indicates that 
these loads are conservative for Mark II Lead Plant evaluations. 
This position is supported by a comparison of the 4T Application 
Memorandum chugging specification with both the expected loading 
condition predicted by a recently developed three-dimensional mul- 
tivent hydrodynamic model and additional test data analyzed since 
publication of the Application Memorandum. The second part justi- 
fies the use of the main vent lateral chugging loads documented in 
the Mark II Dynamic Forcing Function Information Report 
(DFFIR). This specification, based on test results employed by 
General Electric, is presented and Mark II 4T data is used to expand 
the full scale single vent data base and to better define the applica- 
tion to the Mark II system. In addition, recent multivent test data is 
used to demonstrate that the current probabilistic multivent lateral 
load methodology presented as part of the load specification in the 
DFFIR is conservative. 


18114 (NUREG—0193) FRANTIC: a computer code for time 
dependent unavailability analysis. Vesely, W.E.; Goldberg, F.F. (Nu- 
clear Regulatory Commission, Washington, D.C. (USA)). Mar 1977. 
63p. NTIS $5.25. 

The FRANTIC computer code evaluates the time dependent 
and average unavailability for any general system model. The code is 
written in FORTRAN IV for the IBM 370 computer. Non-repair- 
able components, monitored components, and periodically tested 
components are handled. One unique feature of FRANTIC is the 
detailed, time dependent modeling of periodic testing which includes 
the effects of test downtimes, test overrides, detection inefficiencies, 
and test-caused failures. The exponential distribution is used for the 
component failure times and periodic equations are developed for 
the testing and repair contributions. Human errors and common 
mode failures can be included by assigning an appropriate constant 
probability for the contributors. The output from FRANTIC con- 
sists of tables and plots of the system unavailability along with a 
breakdown of the unavailability contributions. Sensitivity studies can 
be simply performed and a wide range of tables and plots can be 
obtained for reporting purposes. The FRANTIC code represents a 
first step in the development of an approach that can be of direct 
value in future system evaluations. Modifications resulting from use 
of the code, along with the development of reliability data based on 
operating reactor experience, can be expected to provide increased 
confidence in its use and potential application to the licensing 
process. 


18115 (NUREG—0344) Condensation of fuel onto the above- 
core structure during an LMFBR core-disruptive accident. Erdman, 
C.A. Reynolds, A.B. (Virginia Univ., Charlottesville (USA)). Aug 
1977. 153p. NTIS $8.00. 

Condensation of a pure, saturated vapor onto a vertical, 
melting substrate is analyzed for both one- and two-material situa- 
tions. Examination of the one-material situation indicates that the 
solution to the full transient condensation-induced melting problem 
may be approximated by using a transient, conduction-only model 
for short times and a steady-state, flowing-film model for long times. 
This concept is extrapolated to the two-material situation in order to 
obtain a simulation of the transient solution. The models are applied 
to the specific case of uranium dioxide condensing onto solid stain- 
less steel. Condensate solidification occurs for this pair of materials; 
however, this solidification may be neglected without introducing a 
serious error in the other phase-change rates. The condensation heat 
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flux for this pair of materials is a very weak function of the initial 
substrate temperature and the vapor temperature. The results of this 
analysis have applications in the area of LMFBR accident analysis. 


18116 (ORNL/CSD/TM-—38) Transport-diffusion comparisons 
for small core LMFBR disruptive accidents. Tomlinson, E.T. (Oak 
Ridge National Lab., Tenn. (USA)). Nov 1977. Contract W-7405- 
ENG-26. 5ip. Dep. NTIS, PC A04/MF AO1. 

A number of numerical experiments were performed to assess 
the validity of diffusion theory for calculating the reactivity state of 
various small core LMFBR disrupted geometries. The disrupted 
configurations correspond, in general, to various configurations pre- 
dicted by SAS3A for transient undercooling (TUC) and transient 
overpower (TOP) accidents for homogeneous cores and to the 
ZPPR-7 configurations for heterogeneous core. In all TUC cases 
diffusion theory was shown to be inadequate for the calculation of 
reactivity changes during core disassembly. 


18117 (ORNL/NUREG/TM—140) Advanced Two-Phase In- 
strumentation Program. Quarterly progress report, April—June 1977. 
Leavell, W.H.; Hayes, P.H.; Jallouk, P.A.; Shahrokhi, F.; McNew, 
C.O. (Oak Ridge National Lab., Tenn. (USA)). 22 Nov 1977. Con- 
tract W-7405-ENG-26. 19p. Dep. NTIS, PC A02/MF AOl1. 

The objective of the Advanced Two-phase Instrumentation 
Program is the application of advanced instrumentation science to 
improve the accuracy and precision of the transient two-phase 
measurements required in water cooled reactor safety research. A 
conductivity probe system consisting of two identical electrode 
assemblies 25 mm (1 in.) apart and rotated 90° with respect to each 
other was tested in an air-water loop at void fractions of 3 and 40%. 
Relatively high coherence was obtained between the two electrode 
assemblies, and the velocity measurements obtained from the experi- 
mentally determined phase shift curves were in reasonable agree- 
ment with those calculated from general two-phase flow principles. 


18118 (ORNL/NUREG/TM—158) Monthly highlights for 
Office of Nuclear Regulatory Research programs at Oak Ridge Na- 
tional Laboratory. Fee, G.G. (comp.). (Oak Ridge National Lab., 
Tenn. (USA)). 11 Oct 1977. Contract W-7405-ENG-26. 25p. Dep. 
NTIS, PC A03/MF AO1. 

Brief highlights of technical progress during September 1977 
are presented for thirteen separate program activities which com- 
prise the ORNL research program for the Office of Nuclear Regula- 
tory Research’s Division of Reactor Safety Research. 


18119 (ORNL/NUREG/TM— 161) Noise diagnostics for safety 
assessment. Quarterly progress report, July—September 1977. Kryter, 
R.C.; Piety, K.R. (Oak Ridge National Lab., Tenn. (USA)). 9 Nov 
1977. Contract W-7405-ENG-26. 34p. Dep. NTIS, PC A03/MF 
AOl. 

The development of advanced calculational methods for un- 
derstanding and quantifying commonly encountered neutron noise 
sources (e.g., coolant boiling and vibrations of fuel, control rods, and 
other reactor internals) in LWRs is proceeding on schedule, with 
completion of the initial noise-equivalent source formulation and 
generation of a working cross section library being the major accom- 
plishments this quarter. A work plan for investigating experimentally 
the propagation of acoustic disturbances in complex, massive, metal- 
lic structures is being formulated and a portion of the instrumenta- 
tion and apparatus necessary to pursue this loose-parts-oriented work 
was obtained, but a full experimental program is not yet underway, 
owing to delays in obtaining certain key equipment. 


18120 (SAND—77-0170C) Thermal interaction of molten LWR 
core materials with water. Nelson, L.S.; Buxton, L.D. (Sandia Labs., 
Albuquerque, N.Mex. (USA)). 1977. Contract EY-76-C-04-0789. 6p. 
(CONF-77061 1—32). Dep. NTIS, PC A02/MF AOl. 

From American Nuclear Society annual meeting; New York, 
NY, USA (12 Jun 1977). 

In most existing studies of the possible explosive thermal 
interaction between molten materials and water, very few of the data 
were taken using actual LWR core materials. In addition, a number 
of irreproducible aspects were present in many of the experiments 
such as pouring of one liquid into another which yields uncertain 
geometries, and uncertain timing of initiation of the interaction 
which frequently leads to less than satisfactory diagnostics. In the 
work described, an apparatus has been designed to arc-melt a variety 
of actual core materials (including refractories), bring water into 
contact with them in a known geometry, and perturb the system at a 
selected time in an attempt to initiate a thermal interaction. 


18121 (SAND—77-1157C) Application of ultrasonic thermo- 
metry in LMFBR safety research. Carlson, G.A.; Sullivan, W.H.; 
Plein, H.G. (Sandia Labs., Albuquerque, N.Mex. (USA)). 1977. 
Contract EY-76-C-04-0789. 19p. (CONF-771064—2). Dep. NTIS, 
PC A02/MF AOl1. 

. From Ultrasonics symposium; Phoenix, AZ, USA (26 Oct 
1977). 
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Ultrasonic thermometry has many potential applications in 
reactor safety research, where extremely high temperatures and lack 
of visual access may preclude the use of conventional diagnostics. 
An application (the in-core molten fuel pool experiment) will be 
described in which thoriated tungsten ultrasonic thermometers were 
used to measure temperatures in UO: to incipient melt (2860°). Each 
thermometer included five sensor elements 10 mm long, providing 
five temperatures within the UO: at various axial locations. The 10 
mm spatial resolution is about five times better than previous appli- 
cations of the technique. Temperature resolution of +-10°C was 
indicated by calibration data. Besides providing temperature data 
approximately 1000°C higher than were obtained with thermocou- 
ples, the thermometer yielded valuable axial temperature profile 
data. Details of the sensors, exciting coils, and signal conditioning 
electronics will be given. 


18122 (SAND—77-1249) Light water reactor safety research 
program. Quarterly report, January—March 1977. Dahlgren, D.A. 
(ed.). (Sandia Labs., Albuquerque, N.Mex. (USA)). Oct 1977. Con- 
tract EY-76-C-04-0789. 55p. (NUREG—0183-3). Dep. NTIS, PC 
A04/MF AOl1. 

Progress is reported in studies on the following LWR core 
meltdown phenomena: (1) molten core-concrete interactions and (2) 
steam explosions. 


18123 (SAND—77-1400) Tentative job analysis for a high-level, 
fixed-site, nuclear security officer. Adams, K.G.; Trujillo, A.A. 
(Sandia Labs., Albuquerque, N.Mex. (USA)). Oct 1977. Contract 
EY-76-C-04-0789. 26p. Dep. NTIS, PC A02/MF AOl. 

A tentative job analysis for a high-level, fixed-site, nuclear 
security officer is presented. The primary objective of the report is 
to provide a framework for evaluating the functions of a security 
officer in physical protection systems. Several job requirements 
related to duties, basic skills, personal contacts, supervision, working 
conditions, and decision making are presented. Individual character 
traits desirable in security officers are described. 


18124 (SAND—77-1424) Preliminary report on fire protection 
research program (July 6, 1977 test). Klamerus, L.J. (Sandia Labs., 
Albuquerque, N.Mex. (USA)). Oct 1977. Contract EY-76-C-04-0789. 
68p. Dep. NTIS, PC A04/MF AOI1. 

This preliminary report describes a fire test performed at 
Sandia Laboratories on an array of cable trays filled with fire 
retardant (IEEE 383 qualified) electrical cable. The cable trays were 
arranged in an open-space horizontal configuration with the separa- 
tion distances of Regulatory Guide 1.75 between those trays repre- 
senting redundant safety divisions. Propane burners were used to 
produce a fully developed cable fire in one tray which then was 
allowed to interact with other trays. From this test it appears that it 
is possible for a fire to propagate across the vertical separation 
distance between safety divisions, if a fully developed cable fire is 
the initiating event. 


18125 (SAND—77-1768C) Fire Protection Research Project. 
Klamerus, L.J. (Sandia Labs., Albuquerque, N.Mex. (USA)). 1977. 
Contract EY-76-C-04-0789. Sp. (CONF-771126—5). Dep. NTIS, PC 
A02/MF AOl1. 

From 5. water reactor safety research information meeting; 
Gaithersburg, MD, USA (7 Nov 1977). 

The objectives of the Fire Protection Research Project at 
Sandia Laboratories are: (1) to provide data either to confirm the 
suitability of current design standards and regulatory guides for fire 
protection and control in light water reactor power plants or to 
indicate areas where those standards should be upgraded; (2) to 
obtain data that will provide improved technical bases either for 
modification of the standards and guides for developing new stan- 
dards and guides where necessary (such changes are to be made 
where appropriate to decrease the vulnerability of the plant to fire, 
to provide for better control of fires, to mitigate the effects of fires 
on plant safety systems, and to remove unnecessary design restric- 
tion); (3) to obtain fire effects data for water reactor safety system 
equipment and to assess design concepts, improved equipment, and 
fire prevention data and methods that can be used to reduce the 
vulnerability of the plant safety to fire. Work on the project to date 
is summarized. 


18126 (TREE—1168) User's guide for the Reliability Analysis 
System (RAS). Rasmuson, D.M.; Marshall, N.H.; Burdick, G.R. (EG 
and G Idaho, Inc., Idaho Falls (USA)). Sep 1977. Contract EY-76-C- 
07-1570. 117p. Dep. NTIS, PC A06/MF AO1. 

The Reliability Analysis System (RAS) is an integrated pack- 
age of computer programs for the quantification of fault trees. In 
particular, RAS has the capacity of performing phased mission 
analysis. RAS is based upon the MOCUS, POCUS, KITT-1, 
SRTPRN, and COMCAN programs. Mission cut set cancellation 
and four methods of bounding mission unreliability have been incor- 
porated into RAS. A new cut set algorithm, FATRAM, is also 
included in RAS. RAS is written for the CDC Cyber-76 computer 
system and utilizes external storage devices. The program is avail- 
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able from the Argonne Code Center, 9700 South Cass Avenue, 
Argonne, Illinois 60439. 


18127 (TREE-NUREG—1191) LOFT broken loop mass flow 
measurements uncertainty analysis. Chappell, J.R. (EG and G Idaho, 
Inc., Idaho Falls (USA)). Nov 1977. Contract EY-76-C-07-1570. 40p. 
Dep. NTIS, PC A03/MF AO1. 

The loss-of-fluid test (LOFT) measurements relating to mass 
flow rate from the broken loop are examined. Data from Experi- 
ments L1-1, L1-2, L1-3, and L1-3A are used to determine the mass 
flow rates and their corresponding uncertainties. The 2 sigma uncer- 
tainties are determined for each measurement location, experiment 
and method of calculation for the time intervals 0 to 10, 10 to 30, 30 
to 50, 50 to 60, and 0 to 60 seconds after rupture. The uncertainties 
are expressed as percentages of the maximum mean flow rate ob- 
served during the first 60 seconds for the particular location. The 
uncertainties are excessively large, on the order of 12.5 percent after 
being corrected with integral correction factors. Recommendations 
for improving the measurement accuracy are given. 


18128 (UCID—17676) Mark I BWR pool dynamics: a prelimi- 
nary investigation into effects of downcomer spacing. McCauley, 
E.W.; Meier, J.K. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). Feb 1977. Contract W-7405-ENG-48. 44r. Dep. 
NTIS, PC A03/MF AO1. 

A series of experiments were performed to study the effects 
of downcomer spacing on the growth characteristics of air bubbles. 
It was found that the momentum of the water thrown up by an air 
bubble increased with air supply pressure and decreased downcomer 
spacing. A jet of water formed below the bubble could lead to 
greater localized loadings on above-pool structures than by the pool 
swell above the top of the bubble. 


18129 (UCRL—80221) Results from the 1/5-scale Mark I BWR 
pressure suppression experiment. Pitts, J.H.; McCauley, E.W. (Cali- 
fornia Univ., Livermore (USA). Lawrence Livermore Lab.). 14 Oct 
1977. Contract W-7405-ENG-48. 13p. (CONF-771126—3). Dep. 
NTIS, PC A02/MF AO1. 

From 5. water reactor safety research information meeting; 
Gaithersburg, MD, USA (7 Nov 1977). 

A series of consistent, versatile, and accurate air-water tests 
simulating LOCA conditions has been completed on the '/;-scale 
Mark I BWR Pressure Suppression Experimental Facility. Detailed 
histories of vertical loads on the wetwell are obtained in a carefully 
scaled three-dimensional system. In particular, variation of hydro- 
dynamic-generated vertical loads with changes in drywell pressur- 
ization rate, downcomer submergence, and the vent-line loss coeffi- 
cient were established. An initial drywell overpressure, which par- 
tially preclears the downcomers of water, substantially reduced peak 
vertical loads. 


18130 (WCAP—9181) Consideration of uncertainties in the 
specification of core hot channel factor limits. Little, C.C.; Kopelic, 
S.D.; Chelemer, H. (Westinghouse Electric Corp., Pittsburgh, Pa. 
(USA). Nuclear Energy Systems Div.). Sep 1977. 84p. Electric 
Corp., Pittsburgh, PA. 

The report presents a probabilistic evaluation of the variations 
in a selected set of plant performance uncertainties to provide 
additional identified margin in LOCA analysis results. The evalua- 
tion shows that current operating limits for a typical Westinghouse- 
designed PWR can be relaxed by approximately 8 percent in full 
conformance with 1OCFR Part 50 Appendix K requirements and 
without compromise to the health and safety of the public. Imple- 
mentation of the results is provided for through proposed revisions 
to sample technical specifications. 


18131 (X-GW-TR—(53)) Verifications of the main experiments 
C2, C3, and C5 of the research project RS 50 ‘pressure dissemination 
in containment’. (Internal report MRR-I—56). Bauer, H.; Stellmach, 
C. (Gesellschaft fuer Reaktorsicherheit m.b.H. (GRS), Garching/ 
Muenchen (Germany, F.R.)). Dec 1975. 50p. Dep. NTIS (US Sales 
Only), PC AO3/MF AOlI. 

The German research project on reactor safety RS 50, ’Pres- 
sure Dissemination in Containment”, we will simulate refrigerant 
waste accidents in a model container built along the lines of the 
safety container at the nuclear power station Bibli. This model will 
determine, among other things, the time frequency for temperature, 
pressure and pressure differentials in a multiple chamber full-pres- 
sure safety container. The object of the research program is to check 
the existing calculating process for experimental testing and at the 
same time to revise it to be employed for the construction of real 
full-pressure safety containers, extrapolating from the model dimen- 
sions. The report describes the approach to the data and sets forth 
the results from comparing physical flow processes with the experi- 
mental tests C2, C3, and C5 within a 0 to 40 second time range. 


18132 (XN—75-64(A)) Exxon Nuclear Company WREM-based 
generic PWR ECCS evaluation model: Palisades type combustion 
engineering plant large break example problem. Jensen, S.E.; Kayser, 
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W.V.; Worley, L.C.; Yates, J.; Pugh, R.A. (Exxon Nuclear Co., Inc., 
Richland, Wash. (USA)). 7 Dec 1975. 62p. Nuclear Co., Richland, 
WA. 

The document is presented as a demonstration of the 
WREM/ENC calculational procedure using a Combustion Engi- 
neering Plant of the Palisades type. The calculational procedures 
used are in accordance with the ENC PWR evaluation model as 
described in XN-75-41, Volumes I and II and supplements, including 
Supplement 7 which describes the current analytical models. The 
loss-of-coolant accident investigated was a split configuration with a 
break area equal to twice the pipe cross-sectional area. The break 
was assumed to occur in one cold leg or pump discharge pipe. This 
investigation involved calculations using the following primary 
WREM/ENC codes: RELAP-EM for blowdown and hot channel 
analysis, TOODEE2 for hot channel during refill and reflood, and 
RELAP4-EM FLOOD for core reflood analysis. The document 
includes descriptions of all portions of the loss-of-coolant analysis. 
Principal results of these analyses are presented, including peak clad 
temperatures, metal/water reaction percentages, and transient time 
sequences for major events. 


18133 Internal pressurization in solid mixed-oxide fuel due to 
transient fission gas release. Hofmann, J.R.; Meek, C.C. (Argonne 
National Lab., IL). Nucl. Sci. Eng.; 64: No. 3, 713-723(Nov 1977). 

A model employing Darcy’s law has been developed to 
describe the transient pressure field within interconnected porosity 
of mixed-oxide liquid-metal fast breeder reactor fuel during hypo- 
thetical reactor accidents. Pressure increases are due both to fission 
gas released from fuel grains and fill gas originally present within 
fuel pores. Calculations utilizing the model have been performed for 
an out-of-pile test prior to fuel melting with both clad and unclad 
conditions being treated. Redistribution of gas from the source 
region in the relatively high-porosity unrestructured fuel to a low- 
porosity restructured fuel was shown to exist in all cases considered. 
Even for the unclad case, significant internal pressurization was 
predicted by the model, which could prove important in subsequent 
fuel breakup and motion. 


18134 Nonequilibrium critical discharge of saturated and sub- 
cooled liquid Freon-11. Prisco, M.R.; Henry, R.E.; Hutcherson, 
M.N.; Linehan, J.L. (Argonne National Lab., IL). Nucl. Sci. Eng.; 
63: No. 4, 365-375(Aug 1977). 

Two-phase, critical flow data are reported for initially satu- 
rated and subcooled liquid Freon-11 flowing through sharp-edged 
entrance tubes for length-to-diameter (L/D) ratios from 2.82 t 100. 
Comparisons among various analytical models and these data show 
that nonequilibrium models describe the critical flow phenomenon 
more accurately than equilibrium models. It is shown that to obtain 
reliable exit plane pressure measurements, it is necessary to have a 
gradual divergence at the exit of the constant-area tube. This mini- 
mizes the expansion of the exiting fluid, which would otherwise 
result in an exit pressure measurement much lower than the one- 
dimensional value governing the flow. Utilizing data from this study, 
quantitative estimates of the individual phase velocities at the condi- 
tion of critical flow indicate that “vapor choking” is not the mecha- 
nism by which two-phase critical flow occurs in this investigation. 
The flow pattern in a transparent test section, with an L/D ratio of 
2.82, has been observed and photographed, and this shows that the 
separated flow condition (liquid jet surrounded by vapor) begins to 
break up into a dispersed two-phase mixture approximately one 
equivalent diameter downstream of the entrance. 


18135 Increasing nuclear power plant safety in densely populated 
areas. Hermansky, B. Jad. Energ.; 23: No. 2, 64-67(Feb 1977). (In 
Czech). 

The siting of a nuclear power plant with a KWU pressurized 
water reactor by the West German BASF company in Ludwigsha- 
fen, a city with a high population density, necessitated the reduction 
of hazards of hypothetical accidents so as to reduce these hazards to 
approximately the same low level as that of other nuclear power 
plants. The emergency core cooling system for the Biblis-A and the 
Surry 1 power plants is described. A simplified diagram of the 
KWU-BASF protection system for the Biblis-A and the Surry | 
nuclear power plants is described and the diagram given for the 
connection of the emergency core cooling circuits of the KWU 
reactor. Technical measures are described for increasing the safety 
of the KWU reactor, namely the prevention of a sudden failure of 
the reactor vessel, a sudden pressure reduction in the containment in 
loss of coolant, also the increase in the capacity of the system of 
emergency core cooling and the improvement of the system of the 
quick shut-down of the reactor. 


18136 Safety of fast reactors. Teague, H.J. pp 183-209 of In 
Nuclear reactor safety. Farmer, F.R. (ed.). New York; Academic 
Press, Inc. (1977). 

The following topics are briefly discussed: special features 
important to LMFBR safety, reactor kinetics, loss of flow, fuel 
handling hazards, reactor core disruption, and containment. (DG) 
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18137 Critical heat flux during a loss-of-coolant accident. Grif- 
fith, P. (Massachusetts Inst. of Tech., Cambridge); Pearson, J.F.; 
Lepkowski, R.J. Nucl. Saf.; 18: No. 3, 298-305(1977). 

A method for calculating the minimum time to critical heat 
flux during a loss-of-coolant accident is developed. The times calcu- 
lated in this way are shown to be conservative but are close to the 
experimental values for water and quite conservative for Freon 113. 
The model involves calculating the time required to dry out a 
channel in which the flow is stagnated in the middle in the hot 
region. 


18138 EMP and nuclear plant safety. Barnes, P.R. (Oak Ridge 
National Lab., TN). Nucl. Saf; 18: No. 3, 322-328(1977). 

The electromagnetic pulse (EMP) from a high-altitude nucle- 
ar detonation consists of a transient pulse of high-intensity electro- 
magnetic fields that induce current and voltage transients in electri- 
cal conductors. Although most nuclear power-plant cables are not 
directly exposed to these fields, the attenuated EMP fields that 
es ge into the plant will couple some EMP energy to these 
cables. The article attempts to predict the probable effects of the 
EMP transients that could be induced in critical circuits of safety- 
related systems. It is concluded that the most likely consequence of 
EMP for nuclear plants is an unscheduled shutdown. In general, 
EMP could be a nuisance to nuclear power plants, but it is not 
considered a serious threat to plant safety. 


18139 Occupational radiation exposures at light-water-cooled 
power reactors, 1969—1975. Murphy, T.D.; Dayem, N.J.; Bland, J.S.; 
Pasciak, W.J. (Nuclear Regulatory Commission, Washington, DC). 
Nucl. Saf.; 18: No. 3, 365-369(1977). 

The article is a compilation of occupational radiation expo- 
sures at commercial light-water-cooled reactors (LWRs) from 1969 
to 1975 and updates previous information that covered exposures 
through 1974. The information was derived from reports submitted 
to the Nuclear Regulatory Commission in accordance with require- 
ments of individual plant technical specifications and the Code of 
Federal Regulations. The collective dose to personnel (man-rems per 
reactor per year) at LWRs was greater in 1975 than in 1974. 
Although the average exposure per individual remained at 0.8 rem/ 
year, the average number of personnel receiving measurable expo- 
sures per reactor increased in 1975. 


18140 Recent occurrences at nuclear reactors and their causes. 
Scott, R.L.; Gallaher, R.B. (comps.). Nucl. Saf; 18: No. 3, 380- 
388(1977). 

The safety-related occurrences on which reports were re- 
ceived at the Nuclear Safety Information Center during January and 
February 1977 are listed. Included are occurrences which resulted in 
reactor shutdown; those which occurred during operation but were 
not discovered by testing and did not result in reactor shutdown; and 
those which were discovered by testing but had little, if any, effect 
on operations. The occurrences listed are those at operating research 
reactors and at power reactors that are in commercial operation. 


18141 Heat conduction by MWR using semi-infinite media trial 
functions. Weber, D.P.; Gettings, M.B. (Argonne National Lab., IL). 
Trans. Am. Nucl. Soc.; 27: 388-389(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


18142 Empirical fuel motion model for TREAT loss-of-flow test 
F1. Palm, R.G.; Gehl, S.M.; Fink, C.L.; Dever, D.J.; Rothman, A.B. 
(Argonne National Lab., IL). Trans. Am. Nucl. Soc.; 27: 497(1977). 
From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 
See CONF-771109—. 


18143 Fragmentation dynamics of molten UO, in sodium under 
TOP conditions. Jones, B.G. (Univ. of Illinois, Urbana); Spencer, 
B.W.; Henry, R.E. Trans. Am. Nucl. Soc.; 27: 497-498(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


18144 28-pin cladding relocation experiments. Henry, R.E.; 
Jeans, W.C.; Quinn, D.J.; Spleha, E.A. (Argonne National Lab., IL). 
Trans. Am. Nucl. Soc.; 27: 498-500(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


18145 Investigation of molten-fuel relocation dynamics with si- 
mulant fluids. Chun, M.H.; Ginsberg, T.; Jones, O.C. Jr. (Brookha- 
ven Nationa! Lab., Upton, NY). Trans. Am. Nucl. Soc.; 27: 500- 
501(1977). 
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From ANS winter meeting; San Francisco, CA, USA (27 
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Soc.; 27: 629-63 1(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771 109—. 


18226 Human error analysis in nuclear power plants. Takeda, S.; 
Ujita, H.; Matsuoka, K. (Atomic Energy Research Lab., Kawasaki, 
Japan). Trans. Am. Nucl. Soc.; 27: 632-633(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


18227 Prediction of earthquake magnitude versus likelihood of 
selected surface regions of the earth. Bloom, E.D.; Erdmann, R.C. 
(Science Applications, Inc., Albuquerque, NM). Trans. Am. Nucl. 
Soc.; 27: 633-634(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


18228 Evaluation of the frequency of externally caused loss of 
off-site power. Fullwood, R.R.; Nicholson, F.H. (Science Applica- 
tions, Inc., Albuquerque, NM). Trans. Am. Nucl. Soc.; 27: 634- 
636(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


18229 Some probabilistic aspects of fires. Kuzarians, M.; Apos- 
tolakis, G.E. (Univ. of California, Los Angeles). Trans. 4m. Nucl. 
Soc.; 27: 634-636(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


18230 Probabilistic assssment of fuel rod ballooning in large- 
bundle LOCA experiments. Agazzi, A.; Astolfi, M.; Mancini, G. 
(Commission of European Community, Ispra, Italy). Trans. Am. 
Nucl. Soc.; 27: 637-638(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


18231 CREDO: a reliability data analysis center for advanced 
reactors. Flanagan, G.F.; Greene, N.M.; Haas, P.M.; Bott, T.F. (Oak 
Ridge National Lab., TN). Trans. Am. Nucl. Soc.; 27: 638-640(1977). 
From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 
See CONF-771109—. 
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18232 Containment venting considerations for light-water reactor 
accidents. Denning, R.S.; Cybulskis, P.; Wooton, R.O. (Battelle 
Columbus Labs., OH). Trans. Am. Nucl. Soc.; 27: 644-645(1977). 
From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 
See CONF-771109—. 


18233 Relative spent fuel pool hazard. Strahl, J.F. (NUS Corp., 
Rockville, MD); Brosnan, D.; Cramer, E.N. Trans. Am. Nucl. Soc.; 
27: 716-717(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


18234 Rewetting model using a generalized boiling curve. 
Chambre, P.; Elias, E. (University of California, Berkeley). Trans. 
Am. Nucl. Soc.; 27: 738-739(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


18235 Hydraulic response of an LMFBR primary system to pipe 
rupture. Madni, I.K.; Agrawal, A.K.; Cazzoli, E.G.; Guppy, J.G. 
(Brookhaven National Lab., Upton, NY). Trans. Am. Nucl. Soc.; 27: 
739-740(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


18236 Getting at the source; reducing radiation fields. Shaw, 
R.A. (Electric Power Research Inst., Palto Alto, CA). Trans. Am. 
Nucl. Soc.; 27: 765-766(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


18237 TVA’'s system for managing occupational exposure infor- 
mation. Wilkie, W.H.; Kingery, E.V.; Hasseltine, M.T. (Tennessee 
Valley Authority, Chattanooga). Trans. Am. Nucl. Soc.; 27: 
766(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


18238 Occupational radiation exposure at French power plants: 
measurement and prediction. Beslu, P. (Cadarache, Saint-Paul-Lez- 
Durance, France); Frejaville, G.; Jeanson, P. Trans. Am. Nucl. Soc.; 
27: 766-767(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


18239 Techniques to reduce occupational radiation exposures. 
Lutz, R.J. Jr. (Westinghouse Electric Corp., Pittsburgh). Trans. Am. 
Nucl. Soc.; 27: 768-769(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


18240 Nuclear power plant. Michel, E.; Ruf, R.; Dorner, H. (to 
Siemens A.G., Berlin (Germany, F.R.); Siemens A.G., Muenchen 
(Germany, F.R.)). German(FRG) Patent 2,258,226/B/. 21 Oct 1976. 
11p. (In German). 

In order to impi »ve the safety of a nuclear power plant, to 
guarantee good accessibility to the components, but also to secure an 
effective bursting protection a nuclear power plant is proposed 
whose containment comprises a reactor pressure vessel with bursting 
resistance and a coolant circuit with components outside the pres- 
sure vessel. These predominantly components are cylindrically 
shaped and enclosed by a pressure resisting, heat insulating cover 
which, according to the invention, consists of annular segments and 
is surrounded by external cylinders made of tension-proof material. 
The annular segments may consist of insulating concrete and be 
cased. As material for the tension-proof cylinders steel is mentioned. 


18241 Pressurized water reactor. Schabert, H.P. (to Kraftwerk 
Union A.G., Muelheim an der Ruhr (Germany, F.R.)). 
German(FRG) Patent 2,430,765/C/. 7 Oct 1976. Sp. (In German). 

The invention concerns an improvement of the engineered 
safeguards of PWRs with at least one steam generator as a source of 
main steam and two main-steam pipes which is to cause a relief 
possibility for the steam generator in case of a rupture of the main- 
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steam pipe and its subsequent isolation. According to the invention, 
both main-steam pipes are connected in flow direction behind the 
isolating valves by one three-way valve and a flow restrictor each. 
Through the third outlet the pressure relief will take place if neces- 
sary. A variation of the configuration will allow a fast localisation of 
the point of leakage. 


18242 Bursting protection for pressure vessels. Frisch, V.; Kien- 
boeck, M. (to Deutsche Babcock und Wilcox A.G., Oberhausen 
(Germany, F.R.)). German(FRG) Patent 2,510,666/A/. 30 Sep 1976. 
7p. (In German). 

A bursting protection is proposed which is not expensive and 
which can safely absorb the forces occurring on bursting. It is above 
all suited for pressure vessels of nuclear power plants. It is — 
to enclose the pressure-resisting vessel by a safety shell and to fill the 
gap left between those two with a filling material, being designed for 
a surface pressure amounting to the internal pressure of the vessel 
and absorbing an elastic and plastic deformation of such a magnitude 
that the force acting from inside will be transferred to the safety 
shell without delay. The impact factor remains below two. Especial- 
ly suited as filling material is an integral foam based on polyurethane 
which, if necessary, can form a cohesive hull and be covered by 
sheets. 


18243 Design and fabrication of MARK-II type reactor primary 
containment vessel for the Japan Atomic Power Company, Tokai No.2 
Power Station. Wada, T.; Yoshinaga, T.; Nemoto, Y. (Hitachi Ltd., 
Ibaraki (Japan). Hitachi Works). Hitachi Hyoron; 58: No. 9, 725- 
730(Sep 1976). (In Japanese). 

The reactor containment vessel for the Tokai No. 2 Power 
Station, Japan Atomic Power Co. was installed by Hitachi Ltd., and 
passed the pressure test and the leak test with the presence of the 
authorities concerned, in only 7 months. This vessel is called Mark-2 
type, in which the dry well of truncated conical type and the 
pressure-suppressing chamber of cylindrical type are combined 
above and below. It was developed for facilitating the inspection of 
the vessel and the important equipments within it, and also the 
protective measures so that the soundness of the vessel is not 
damaged due to the imaginary breaking of pipings. It is the self- 
supporting type made of steel, and is the first in the world. It was 
designed by Hitachi Ltd. making the best use of the experiences for 
many years of having constructed the Mark-1 vessels. The large 
restraining stress arising at the bottom end of the cylindrical shell 
due to anchor bolts is relaxed by the reaction of sand in a sand pit. 
Aseismatic stabilizers are fixed on the upper and lower parts of the 
conical shell. Japanese and American regulations and standards were 
applied to the Mark-2 vessel. The design internal pressure and 
temperature for the vessel are 2.85 kg/cm“g and 171 deg C, respec- 
tively. The fabrication in shops, the installation at the site, and the 
tests and inspections of the vessel are described. 


18244 Pressure suppression system for a nuclear reactor plant. 
Jost, N. (to Kraftwerk Union A.G., Muelheim an der Ruhr (Ger- 
many, F.R.)). German(FRG) Patent 2,452,490/A/. 6 May 1976. I Ip. 
(In German). 

The proposal deals with a pressure suppression system for 
PWRs where escaping vapors are condensed. The components en- 
closing the primary coolant are distributed among at least two 
chambers, in pressure-resisting manner separated from one another. 
These are partly chambers filled with water and connected with one 
another below the water surface. The advantage mentioned is that 
the containment may be kept small. 


18245 Reactor safety. Draper, E.L. Jr. (Univ. of Texas, Austin). 
pp 43p, Chapter II of In Proceedings of National Energy Forum. 
Volume I. Jackson, J.L. (ed.). Akron, OH; University of Akron 
(1976). 

From National energy forum; Akron, OH, USA (26 Jul 1976). 

See CONF-760761—P1. 

Information is presented concerning basic reactor kinetics and 
design characteristics of PWR, BWR, HTGR, and LMFBR type 
reactors. Reactor protection systems, engineered safeguards, and 
design basis accidents are described. 


18246 Reactor safety. Pollard, R.D. pp 25p, Chapter III of In 
Proceedings of National Energy Forum. Volume I. Jackson, J.L. 
(ed.). Akron, OH; University of Akron (1976). 

From National energy forum; Akron, OH, USA (26 Jul 1976). 

See CONF-760761—P1. 

Statements concerning the safety aspects of nuclear power 
plants are presented. 


18247 Reactor safety. Levine, S. (Nuclear Regulatory Commis- 
sion, Washington, DC). pp 33p, Chapter IV of In Proceedings of 
National Energy Forum. Volume I. Jackson, J.L. (ed.). Akron, OH; 
University of Akron (1976). 
From National energy forum; Akron, OH, USA (26 Jul 1976). 
See CONF-760761—P1. 
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Information is presented on fault tree analysis and event tree 
analysis techniques for predicting PWR and BWR safety characteris- 
tics. 


18248 Reactor safety. Hubbard, R. pp 20p, Chapter V of In 
Proceedings of National Energy Forum. Volume I. Jackson, J.L. 
(ed.). Akron, OH; University of Akron (1976). : 

From National energy forum; Akron, OH, USA (26 Jul 1976). 

See CONF-760761—P1. 

Statements are presented concerning the design characteris- 
tics of nuclear power plants, safety considerations, and radioactive 
wastes. 


18249 Overview of the nuclear controversy. Rasmussen, N.C. 
(Massachusetts Inst. of Tech., Cambridge). pp 38p, Chapter VIII of 
In Proceedings of National Energy Forum. Volume I. Jackson, J.L. 
(ed.). Akron, OH; University of Akron (1976). 

From National energy forum; Akron, OH, USA (26 Jul 1976). 

See CONF-760761—P1. 

A panel discussion is presented on the development of nuclear 
energy, safety aspects of nuclear power plants, proliferation of 
nuclear materials, and the national energy policy. 


18250 Overview of the nuclear controversy. Ford, D. pp 40p, 
Chapter XIII of In Proceedings of National Energy Forum. Volume 
I. Jackson, J.L. (ed.). Akron, OH; University of Akron (1976). 
From National energy forum; Akron, OH, USA (26 Jul 1976). 
See CONF-760761—P1. 
A panel discussion is presented concerning the development 
of nuclear power plants in the U.S., reactor safety, and energy 
resources and energy consumption. 


18251 (DOE-tr—28) EDF research on fast neutron reactors. 
(Electricite de France, 75 - Paris. Direction des Etudes et Re- 
cherches). 1976. Translation of French report. 6p. Dep. NTIS, PC 
A02/MF AOl. 

In order to make possibie the calculation of the temperatures 
of the sodium, of the sheath and of the fuel in fast reactor assemblies, 
taking into account the mixing phenomena induced by the helicoidal 
wires, two design codes have been developed. Those codes have 
then been adapted for their integration in the Superalcyon system. 
This system shall constitute the reference tool for the development 
of those codes that shall manage Phenix, and other reactors of the 
family. Cooling accidents, thermohydraulic studies, and steam gener- 
ator studies are also in progress. 


18252 Doppler reactivity uncertainties and their effect upon a 
hypothetical LOF accident. Malloy, D.J. Lafayette, IN; Purdue Univ. 
(1976). 228p. University Microfilms Order No. 77-15,440. 

Thesis (Ph. D.). 

The statistical uncertainties and the major methodological 
errors which contribute to the Doppler feedback uncertainty were 
reviewed and investigated. Improved estimates for the magnitudes of 
each type of uncertainty were established. The generally applied 
reactivity feedback methodology has been extended by explicitly 
treating the coupling effect which exists between the various feed- 
back components. The improved methodology was specifically ap- 
plied to the coupling of Doppler and sodium void reactivities. In 
addition, the description of the temperature dependence of the 
Doppler feedback has been improved by the use of a two-constant 
formula on a global and regional basis. Feedback and coupling 
coefficients are presented as a first comparison of the improved and 
the currently applied methods. Further, the energy release which 
results from hypothetical disassembly accidents was simulated with a 
special response surface in the parametric safety evaluation code 
PARSEC. The impact of the improved feedback methodology and 
of Doppler coefficient uncertainties was illustrated by the usual 
parametric relationship between available work-energy and the 
Doppler coefficient. The work-energy was calculated with the 
VENUS-II disassembly code and was represented as a response 
surface in PARSEC. Additionally, the probability distribution for 
available work-energy, which results from the statistical uncertainty 
of the Doppler coefficient, was calculated for the current and the 
improved feedback methodology. The improved feedback descrip- 
tion yielded about a 16 percent higher average value for the work- 
energy. A substantially larger increase is found on the high-yield end 
of the spectrum: the probability for work-energy above 500 MJ was 
increased by about a factor of ten. 


18253 Spatially continuous approach to the description of inco- 
herencies in fast reactor accident analysis. Luck, L.B. Lafayette, IN: 
wn Univ. (1976). 291p. University Microfilms Order No. 77- 
15,437. 

Thesis (Ph. D.). 

The current approach to LMFBR risk assessment is based on 
a small number of accident path calculations using computer models 
in which spatial variations are represented with a coarse geometrical 
mesh, neglecting part of the inter-subassembly incoherence and all 
intra-subassembly effects. Coherencies in the accident progression 
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resulting from the coarse mesh structure may yield predicted ramp 
rates significantly higher than more realistic calculations using a 
finer mesh. Inter-subassembly incoherence can be treated by the use 
of more channels, but intra-subassembly effects may require a differ- 
ent approach. Future risk assessment is expected to consider, in 
addition, the effects of modeling and parameter uncertainties. A 
generalized cell-type approach is developed in which individual 
subassemblies are represented as a unit. By appropriate characteriza- 
tion of the results of separate detailed investigations, spatial vari- 
ations within a cell are represented as a superposition. The advan- 
tage of this approach is that costly detailed cell-type information is 
generated only once or a very few times. Spatial information ob 
tained by the cell treatment is properly condensed in order to 
drastically reduce the transient computation time. 


18254 Sodium-water reaction product container for liquid metal 
cooled fast breeders. Yoshida, K.; Tanaka, M.; Sakata, T. (to Bab- 
cock Hitachi K.K., Tokyo (Japan)). Japanese Patent 1977-32,496/A/ 
. 8 Sep 1975. 4p. (In Japanese). 

A method is described to provide a sodium-water reaction 
product container, which can reduce the increase in pressure due to 
the reaction without causing combustion of a great quantity of 
hydrogen at one time at the time of a sodium-water reaction acci- 
dent. Hydrogen produced by the reaction between sodium and water 
and sodium vapor accompanying hydrogen are separated into 
sodium and hydrogen by a sodium separator within a reaction 
product container. Sodium is recovered from a pool exhaust valve at 
the bottom. The separated high temperature hydrogen gas is cooled 
by a heat exchanger and is thus reduced in volume, and it is then 
rendered into hydrides through reaction with metal particles such as 
Mg, Ti, Zr and so forth. 


18255 Safeguarding apparatus for liquid metal cooled nuclear 
reactors. Igarashi, T.; Nozue, Y. (to Mitsubishi Atomic Power Indus- 
tries, Inc., Tokyo (Japan)). Japanese Patent 1977-32,490/A/. 5 Sep 
1975. 5p. (In Japanese). 

A design to safeguard the construction material and units of a 
nuclear reactor against the leakage of the liquid metal cooling 
material is described. A block consisting of a number of gas-tight 
molding cans containing sodium sealed together with inert gas is 
mounted on the inner side of a shield surrounding a reactor container 
via a lining plate, and then an inner side lining plate is provided. This 
constitutes the safeguarding apparatus. 


18256 Emergency core cooling system for nuclear reactors. 
Ogawa, K.; Takahara, K. (te Hitachi Ltd., Tokyo (Japan)). Japanese 
Patent 1977-15991/A/. 30 Jul 1975. 4p. (In Japanese). 

A method to permit cooling of the core of a pressure tube 
type reactor to be satisfactorily effected even at the time of failure of 
an inlet tube by using a core water supply tube of the reactor 
commonly with a failed fuel detection system duct provided for each 
channel is described. A core water supply tube is used commonly 
with a failed fuel detection system duct provided for each channel, 
and at the time of failure accident of the reactor cooling water in a 
condensation storage tank is pressurized by a reactor water supply 
pump and supplied through a core water supply tube 19 into the 
core within a pressure tube. When detecting the channel of the failed 
fuel, a failed fuel detection system inlet valve is opened, and cooling 
water within the pressure tube is sampled through the core water 
supply tube. Since the cooling water can be poured for each channel 
from above the core in this way, it is possible to effect cooling of the 
core even at the time of breakage of the inlet tube between a 
pressure tube and a re-circulating pump. 


18257 Tank of sodium cooled fast reactor. Naito, K.; Ozawa, Y.; 
Minato, A.; Yokota, N.; Sato, Y. (to Hitachi Ltd., Tokyo (Japan)). 
Japanese Patent 1977-15980/A/. 30 Jul 1975. 4p. (In Japanese). 

A tank is described which can safely and reliably accommo- 
date high temperature sodium containing radioactive substance in 
case of occurrence of an accident in a sodium system and thus 
prevent spread of contamination. A sodium drain duct inserted into a 
tank from above the tank is provided at the position of its lower end 
with a buffer means for preventing direct flow-down of sodium to a 
bottom plate. A means for preventing the discharge of radioactive 
substance to the cover gas is provided above the lower end of the 
sodium drain tube so as to surround the sodium drain tube. 


18258 Means for restricting out-flow of reactor cooling medium. 
Naito, M.; Uchida, S. (to Hitachi Ltd., Tokyo (Japan)). Japanese 
Patent 1976-130,793/A/. 9 May 1975. 6p. (In Japanese). 

A method to restrict loss of primary cooling medium from a 
reactor core even at the time of complete rupture of a re-circulating 
system is described. A partition member is arranged near a juncture 
between a re-circulation system duct and the container of a reactor. 
The partition member is held at a raised position in normal operation 
so that it will not obstruct the re-circulation path, and only at the 
time of occurrence of a duct rupture accident in the re-circulation 
system is it adapted to lose balance and fall due to its own weight to 
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thereby block the re-circulation path for restricting the out-flow of 
the cooling medium. 


ACCIDENT LIABILITY 


18259 Insurance of nuclear installations. Francis, H.W. (British 
Insurance (Atomic Energy) Committee, London). Prog. Sci.; 1: No. 
1, 63-71(1977). 

A brief account is given of the development of nuclear 
insurance. The subject is dealt with under the following headings: 
the need for nuclear insurance, nuclear insurance pools, international 
co-operation, nuclear installations which may be insured, interna- 
tional conventions relating to the liability of operators of nuclear 
installations, classes of nuclear insurance, nuclear reactor hazards 
and their assessment, future developments. 


ENERGY STORAGE 


REFER ALSO TO CITATION(S) 17390, 17435, 18410, 20639 


18260 Energy storage and methods of energy transport. de Hoff- 
mann, F. (Salk Inst., San Diego, CA). Naturwissenschaften; 64: No. 4, 
166-173(Apr 1977). (In German). 

Because of the sudden rise in primary energy costs and the 
rapid inflation of plants which are used for the conversion of 
primary to secondary energy, the storage of energy as well as the 
avoidance of energy losses has assumed new importance. The techni- 
cal and economic aspects of energy storage and some methods of 
energy transport are discussed. 


MAGNETIC 


REFER ALSO TO CITATION(S) 17445 


COMPRESSED GAS 


REFER ALSO TO CITATION(S) 18734 


FLYWHEELS 
REFER ALSO TO CITATION(S) 18704, 18705, 18751 


18261 (UCRL—80116(Pt.A)) Comparative properties of fiber 
composites for energy-storage flywheels. Part A. Evaluation of fibers 
for flywheel rotors. Penn, L.S. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 21 Oct 1977. Contract W-7405-ENG-48. 
7p. (CONF-771053—10). Dep. NTIS, PC A02/MF AOl1. 

From Flywheel technology symposium; San Francisco, CA, 
USA (5 Oct 1977). 

Four fiber-composite systems (Kevlar 49/epoxy, Kevlar 29/ 
epoxy, S2-glass/epoxy, and E-glass/epoxy) were studied for use in 
flywheel rotors.Compared were not only the performance of the 
materials, but also the relationship of the results of conventional tests 
(e.g., NOL ring hydroburst) to the results of flywheel rotor spin 
tests. It was found that the relatively inexpensive hydroburst test 
gives failure stress results statistically identical to those obtained 
from the costly spin tests. Thus, at a given fiber volume, NOL ring 
burst data can be used to predict rotor performance. A comparison 
of materials performance revealed that in terms of energy storage 
potential, the Kevlar 49/epoxy composite ranks highest, but in terms 
of energy storage per unit cost, E-glass/epoxy is best. 


THERMAL 


REFER ALSO TO CITATION(S) 17188, 17191, 17215. 17339, 
17340, 17341, 17343, 17404, 18512 


18262 (ORNL—5297, pp 141-149) Thermal energy storage. Sep 
1977. 


In Chemistry Division annual progress report for period 
ending March 31, 1977. 

Information on thermal energy storage research is presented 
concerning physical chemistry of phase-change materials such as 
paraffin waxes, salt hydrates, and heat storage materials that melt 
between 90° and 250°C; and crystal structure related to Glauber’s 
salt, borax, and sodium thiosulfate pentahydrate. 


ENERGY STORAGE 1877 


18263 (ORO—5217-2) Macro-encapsulation of heat storage 
phase-change materials for use in residential buildings. Second quarter- 
ly progress report, December 29, 1976—March 29, 1977. Lane, G.A.; 
Hartwick, P.B.; Rossow, H.E. (Dow Chemical Co., Midland, Mich. 
(USA)). May 1977. Contract EY-76-C-05-5217. 16p. Dep. NTIS, PC 
A02/MF AOl1. 

Objectives of the work are to assess the feasibility of macro- 
encapsulated phase change materials (PCM’s) for residential solar 
systems and to develop and evaluate such materials. Encapsulant 
materials under consideration are multilayer flexible plastic films, 
steel cans, and plastic bottles. PCM’s under study are 
Mg(NOs)2.6H2O, naphthalene-benzoic acid eutectic, stearic acid, 
Mg(NOs)2.6H20-NH4NOs eutectic, and CaCle.6H2O. Compatibility 
studies between the PCM’s and encapsulant materials are underway. 
A test device has been designed and is under construction. 


18264 System for storing and releasing thermal energy. Ervin, G. 
Jr. (to Rockwell International Corp.). US Patent 4,054,126. 18 Oct 
1977. Filed date 6 Apr 1976. 10p. 

A system for the cyclic storage and recovery of thermal 
energy utilizing a particulate bed of a decomposable heat storage 
material selected from the group consisting of the hydroxides of 
magnesium, calcium, and barium is described. The bed of heat 
storage material is confined within a container adjacent a water- 
permeable wall of the container. Thermal energy of chemical de- 
composition is stored by heating the bed of selected hydroxide to a 
temperature within the range of 300 to 900°C and above the decom- 
position temperature of the selected hydroxide for a time sufficient 
to decompose at least a part of the selected hydroxide to form the 
corresponding oxide and water vapor. The water vapor is with- 
drawn by passing a carrier gas into contact with the water-perme- 
able wall of the container to absorb the water vapor permeating 
therethrough. The stored thermal energy is recovered by passing a 
water-laden carrier gas into contact with the water-permeable wall 
whereby the water vapor permeates through the wall into contact 
with the oxide to reform the selected hydroxide and generate heat of 
reaction which is removed by the carrier gas. 


18265 (CONF-7605137—I(trans)) Underground storage of heat. 
Despois, J.; Nougarede, F. 1976. Translation of CEA-CONF—3638. 
13p. Dep. NTIS, PC A02/MF AOI. 

From Annual meeting of the French Society of Heat Engi- 
neers) thermal aspects of actual energy problems; Grenoble, France 
(24 May 1976). 

The feasibility of heat storage in aquifer layers is examined. 
(TFD) 


CHEMICAL 
REFER ALSO TO CITATION(S) 17067, 17068 


18266 (SAND—77-8034) Thermochemical energy storage and 
transport. Mar, R.W.; Bramlette, T.T. (Sandia Labs., Livermore, 
Calif. (USA)). Sep 1977. Contract EY-76-C-04-0789. 21p. (CONF- 
770622—6). Dep. NTIS, PC A02/MF AO1. 

From Air Pollution Control Association meeting; Toronto, 
Canada (19 Jun 1977). 

As part of the ERDA National Thermal Energy Storage 
Program Sandia Laboratories has planned and is implementing a 
Thermochemical Energy Storage and Transport Program. The main 
objective of this Program is to develop, verify, and demonstrate the 
technology necessary to store and transport energy by reversible 
chemical reactions. In general, the program emphasis is currently on 
such fundamental problems as chemical kinetics and heat transfer 
characterization. Many fundamental questions must be addressed 
before the potential of thermochemical techniques can be accurately 
assessed. The paper reviews the use of thermochemical reactions for 
energy storage and transport and discusses the general Program 
structure, content, and thrust. 


BATTERIES 
REFER ALSO TO CITATION(S) 17445, 18689 


18267 Review on the lead—acid battery science and technology. 
Ruetschi, P. (Leclanche S.A., Switzerland). J. Power Sources; 2: No. 
1, 3-120(1977). 

A review is given on lead—acid batteries. The text discusses 
the history and reasons for continued interest in lead—acid batteries; 
the kinetics of the electrode processes; side reactions, Hz and O» 
evolution, self-discharge, low-Sb and Sb-free grids, maintenance-free 
and sealed lead—acid cells; the theory of porous electrodes; and the 
anodic corrosion of lead and lead alloys. Tables and charts concern- 
ing the following types of information are appended: weight analysis 
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of the lead—acid battery; lead and lead oxides; alloys and grids; 
pasting and forming; electrolyte; testing and charging; miscellaneous; 
useful formulas. 72 figures, 68 tables, 150 references. (RWR) 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 17433 


18268 Near-term advanced vehicle batteries. Carr, E.S.; Harsch, 
W.C. Jr.; Erisman, L.R.; Judd, D. (Eagle-Picher Industries, Inc., 
Joplin, MO). pp 16p, Paper 31.1 of In Fourth international electric 
vehicle symposium. Vol. 2. New York; Electric Vehicle Council 
(1976). 

From 4. international electric vehicle symposium; Dusseldorf, 
F.R. Germany (31 Aug 1976). 

See CONF-760866—P2. 

Advanced lead—acid, nickel—iron, and nickel—zinc batteries 
are discussed. Advanced batteries of these three systems can be 
ready for electric vehicle application in production quantities in 
approximately 2'/2 to 3 years. The present state of development of 
these batteries is carefully defined. The development areas for these 
batteries include low-cost manufacturing methods; optimized lead— 
acid and nickel—iron energy density; and increased cycle life for 
lead—acid and nickel—zinc batteries. These are the most readily 
attainable battery advancements for electric vehicles, considering all 
advanced batteries. The analysis of these three near-term battery 
systems presents their advantages and disadvantages and a cost 
analysis which compares original battery cost, battery replacement 
costs, operating cost per mile, and amortized operating costs. Im- 
provement goals for advanced lead—acid batteries are an energy 
density of 37 Wh/kg at two-hour discharge rates and manufacturing 
costs less than $50/kWh. Nickel—iron and nickel—zinc goals are 60 
to 80 Wh/kg at high-rate discharges with manufacturing costs of 
approximately $50 to $100/kWh. Cyclic life of 500 to 4,000 cycles is 
projected for these batteries with nickel—zinc having the lowest and 
nickel—iron having the greatest cycle life. The analysis presents 
energy density capability with respect to weight and volume, and 
the effect upon typical vehicle range for electric passenger and 
industrial vehicles. The results of a driving profile computer pro- 
gram are utilized. A personal commuter car can have a range of 40 
to 80 kilometers using existing lead—acid batteries, 100 kilometers 
with advanced lead—acid, 150 kilometers with advanced nickel— 
iron, and 200 kilometers with advanced nickel—zinc. Lead—acid 
provides the lowest initial battery cost, and nickel—iron, the lowest 
cost per mile. 2 figures, 4 tables. 


18269 Proposals for the further development of energy storage 
systems for electric road vehicles. Thomas, R.; Zander, E. (Gesells- 
chaft fuer Elektrischen Strassenverkehr mbH, Duesseldorf). pp 17p, 
Paper 31.4 of In Fourth international electric vehicle symposium. 
Vol. 2. New York; Electric Vehicle Council (1976). (In German and 
English) 

From 4. international electric vehicle symposium; Dusseldorf, 
F.R. Germany (31 Aug 1976). 

See CONF-760866—P2. 

The special characteristics of the battery electric road vehicle 
require a supply infrastructure which has to be matched to the 
energy storage equipment, but also has to take into account the 
capabilities of the existing medium-voltage and low-voltage net- 
works. Suggestions made for the further development of storage 
systems for electric traction are based on this fact and on the first 
practical experience with modern electric road vehicles. A short 
survey is given of the present situation of energy storage from the 
point of view of users and industrial requirements. To equal the 
driving dynamics of conventional vehicles, certain minimum power 
density requirements have to be met. It appears that due to long 
charging times the range of vehicles should be limited to approxi- 
mately 100 km. When charging the accumulators used at present, 
secondary effects such as gassing may occur requiring the use of 
additional expensive devices. From this point of view the develop- 
ment of future systems should aim at preventing such effects. Con- 
siderable attention should be paid to the thermal behavior of electro- 
chemical storage systems. Attempts must be made to obtain a high 
charge-discharge efficiency. Further steps of equal importance con- 
cern: practicability of regenerative braking, possibilities of partial 
cycling, service life of batteries, self-discharging performance of 
energy storage equipment, maintenance, mechanical requirement, 
modular construction, and basic raw materials and recycling possi- 
bilities. The need to simplify battery maintenance and lengthen the 
time between maintenance is very essential. 5 tables. 


18270 Development of large size nickel—zinc cells for electric 
vehicles. Clarkey, A. (Energy Research Corp., Danbury, CT). pp 
16p, Paper 32.3 of In Fourth international electric vehicle sympo- 
sium. Vol. 2. New York; Electric Vehicle Council (1976). 

From 4. international electric vehicle symposium; Dusseldorf, 
F.R. Germany (31 Aug 1976). 

See CONF-760866—P2. 
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Investigations of the nickel—zinc system for use as a power 
plant for electric vehicles is being carried out in four major areas: 
development of inexpensive non-sintered nickel electrodes, develop- 
ment of long-life zinc electrodes, development of stable separators, 
and development of 300-Ah-size cells. Progress to date has been 
very encouraging in all four areas. Nickel electrodes were developed 
and tested which are capable of over 800 deep discharge cycles; zinc 
electrodes, which are capable of over 500 deep discharge cycles; 
separators, which are immune to oxidative attack; and 300-Ah-size 
cells, which can be produced with the above improvements at 
projected costs approaching $50/kWh. Failure mechanisms for cells 
were documented which include loss of nickel electrode capacity by 
zinc oxide poisoning and graphite oxidation and loss of capacity by 
drying out of the zinc electrode. Progress is being made in both 
areas, and it is possible to project cycle life capability for nickel— 
zinc cells exceeding 1000 deep cycles. 10 figures, 2 tables. 


18271 Lithium—water—air battery for automotive propulsion. 
Galbraith, A.D. (Lockheed Palo Alto Research Lab., CA). pp 23p, 
Paper 32.4 of In Fourth international electric vehicle symposium. 
Vol. 2. New York; Electric Vehicle Council (1976). 

From 4. international electric vehicle symposium; Dusseldorf, 
F.R. Germany (31 Aug 1976). 

See CONF-760866—P2. 

Lockheed Missiles and Space Company, Inc., discovered a 
method to react lithium directly with water or other aqueous elec- 
trolytes at room temperature to produce electrical energy. Normal- 
ly, the combination of lithium with water is totally chemical in 
nature. However, the presence of hydroxyl ions at concentrations 
greater than 1.5 molar permits the formation of a protective film on 
the lithium anode which is pseudoinsulating, permitting the counter 
electrode (cathode) to be pressed against the lithium anode without 
electrical shorting. Ohmic losses common to other electrochemical 
systems are thus greatly reduced. Concentration polarization is re- 
duced by circulation of the electrolyte through the cells. The theo- 
retical energy of the reaction, therefore, can be harnessed with 
surprisingly good coulombic efficiency--under some conditions ap- 
proaching 100%. In the basic embodiment of the cell, the cathode 
reaction is the evolution of hydrogen with the generation of OH 
ions. The theoretical open circuit cell potential is 2.22 V, with 
normal cell operating voltage in the range of 1.0 to 1.5 V. In 
applications where atmospheric oxygen is available, it is appropriate 
to couple the lithium electrode to an oxygen reduction cathode. In 
such an electrochemical cell, the theoretical open-circuit potential is 
3.45 V, and the theoretical energy density is to 13,000 Wh/kg. Of 
this amount, operating batteries achieve over 4200 Wh/kg of lithium 
and water consumed, at a voltage of 2.5 V per cell. Cell performance 
is a function of electrolyte temperature, concentration, and flow rate, 
and electrode contact pressure and cathode configuration. Control 
of power output is simply provided by varying the electrolyte 
concentration or temperature, or both. As lithium is consumed 
during the chemical reaction, the formation of lithium hydroxide 
(LiOH) increases the electrolyte concentration and reduces power 
output. 13 figures, 2 tables. 


18272 New energy sources for electric vehicles: development 
status. Jacquier, M. (Societe des Accumulateurs Fixes et de Trac- 
tion, Levallois, France); Pompon, J.P. pp 27p, Paper 32.5 of In 
Fourth international electric vehicle symposium. Vol. 2. New York; 
Electric Vehicle Council (1976). (In French) 

From 4. international electric vehicle symposium; Dusseldorf, 
F.R. Germany (31 Aug 1976). 

See CONF-760866—P2. 

Examination of the characteristics of all the prototypes of 
electric vehicles produced in the world reveals considerable diversi- 
fication, not only in vehicles, ranging from the mini-car to electric 
buses, but also with regard to design, particularly of motors and 
controls. In nearly all cases, however, the power source is the same 
Only the lead—acid battery is available at present. Unfortunately, 
the energy characteristics of this battery provide the electric vehicle 
with a level of performances that restricts its use to rather narrow 
fields of application. The gradual extension of those fields necessi- 
tates improvement of the energy characteristics of power sources. 
That improvement is achieved through gradual optimization of the 
lead—acid battery and the development of an increasingly efficient 
generator. The work carried out in this field by the ‘Laboratoires de 
Marcousis” thus covers a rather large range of accumulators from 
the lead—acid battery to the sodium—sulfur battery. The possibili- 
ties of application and the characteristics envisioned are tabulated, 
and the state of progress of research and development work is 
reviewed. 3 figures, 18 tables 


18273 Na/S cell as a source of motive power for electric vehicles. 
Fischer, W. (Brown, Boveri and Co. AG, Heidelberg); Baukal, W 
pp 20p, Paper 32.6 of In Fourth international electric vehicle sympo- 
sium. Vol. 2. New York; Electric Vehicle Council (1976). (In 
German and English) 

From 4. international electric vehicle symposium; Dusseldorf, 
F.R. Germany (31 Aug 1976). 
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See CONF-760866—P2. 

The fundamental questions concerning the sodium/sulfur cell 
using beta aluminium oxide as solid electrolyte were clarified some 
years ago; even so, some problems still remain to be solved before its 
use is possible as a traction battery. One of the problems which has 
hitherto been only partially solved lies in the incomplete utilization 
of the sulfur for the electrochemical reaction. In the meantime, a 
higher degree of utilization has been achieved by employing a 
special geometry for the cathode and by additives to the sulfur. 
Considerable advances have also been made regarding long-term 
properties. Specific charge throughputs of up to 2,300 Ah/cm? have 
been obtained with the solid electrolytes developed. The charging 
densities required to perinit use in a traction battery are 500 to 2,000 
Ah/cm2 Materials have been developed for the cell casing which 
exhibit only minimum attack by corrosion when in contact with 
sulfur and sulfides at 300°C. From the experiments made it can be 
concluded that Na/S batteries are capable of realization for traction 
purposes if it becomes possible to implement the data measured on 
laboratory cells in industrial-scale cells. The energy and power 
densities anticipated are higher by a factor of roughly 4 than those 
for the lead accumulator. The results obtained hitherto indicate that, 
hopefully, service lives of several years can be achieved. 9 figures, 3 
tables. 


18274 Sodium/sulphur battery design and development for motive 
power applications. Jones, I.W. (Chloride Silent Power Ltd., Run- 
corn, Eng.). pp 1lp, Paper 32.8 of In Fourth international electric 
vehicle symposium. Vol. 2. New York; Electric Vehicle Council 
(1976). 

From 4. international electric vehicle symposium; Dusseldorf, 
F.R. Germany (31 Aug 1976). 

See CONF-760866—P2. 

Some recent progress in the design and development of 
sodium/sulfur batteries for motive power applications is described. 
The historical development of cell designs over the last 10 years is 
reviewed, and includes a discussion of development problems such 
as the durability of beta-alumina, and corrosion of the sulfur elec- 
trode current collector. The tubular electrolyte is now widely adopt- 
ed as the preferred development option, and a computer analysis 
shows that a volumetric energy density of about 200 Wh/liter can be 
obtained in an optimum design of a battery including thermal insula- 
tion. An advanced cell design has been adopted in which sodium is 
fed into the anodic reaction zone by a capillary wick. This design is 
well suited to the demands of motive power applications in which 
the stored energy has to be supplied at about the 2-h rate. The design 
also permits the use of large electrolyte tubes, at least 30 mm 
diameter x 500 mm in length, and this fact reduces battery manufac- 
turing costs. A large number of experimental cells were tested, and 
over 85% utilization of the sodium and sulfur active materials was 
achieved for repeated cycling of developed electrode constructions. 


PERFORMANCE AND TESTING 
REFER ALSO TO CITATION(S) 17433 


18275 Main experiments carried out to date by the Compagnie 
Europeenne d'Accumulateurs. Mandil, J. (Compagnie Europeenne 
d’Accumulateurs, Paris). pp 30p, Paper 31.2 of In Fourth interna- 
tional electric vehicle symposium. Vol. 2. New York; Electric Vehi- 
cle Council (1976). 

From 4. international electric vehicle symposium; Dusseldorf, 
F.R. Germany (31 Aug 1976). 

See CONF-760866—P2. 

The industrial experience of CEAC has enabled progress in 
the following fields relating to lead/acid batteries for electric vehi- 
cles: containers and covers made of thermowelded plastic; through- 
the-wall connections; the assembly of 2-V cells to form 6-V and 12- 
V units; improved internal structure. Batteries can be classed into 3 
categories, according to their application. Very light vehicles can 
use improved starter-motor batteries. Short-range vehicles and vans 
come in standard 130- to 360-Ah models, with service life of 400 
cycles and power-to-weight ratio of 40 Wh/kg, and special 130- to 
360-Ah models, with service life of 800 cycles and power-to-weight 
ratio of 36 Wh/kg. Graphs are provided which show the electrical 
performances obtained in practice with these batteries on R 4, R5, 
and CGE/GREGOIRE vehicles. A heavy vehicle experiment was 
carried out over 2'/2 years on 7 SOVEL 3 T 1 electric buses 
equipped with 4 ton, 240 V—640 Ah (5 hr) batteries. Tables show 
the practical operation of these buses in various towns in France, the 
consumption in kWh/km, and the performance of the batteries. 
Peripheral equipment is then examined: cooling of batteries, which 
often requires complicated systems which are not very reliable; 
removal of gases and anti-explosion devices; automatic water filling 
device—description of the original CEAC method; recharging of 
batteries--characteristics of a good charge--important points to be 
checked; electrical insulation of batteries in their compartment and 
of the compartment in relation to the vehicle; influence of chopped 
currents on the battery; charge state indicator and cycle counter. 
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Only the technical problems which still remain to be solved--service 
life, reliability, ease of maintenance--are considered. 13 figures. 


18276 Nickel—zinc battery: a viable alternative for vehicle 
powering. Petrocelli, A.W.; Kennedy, J.H. (Yardney Electric Corp., 
Pawcatuk, CT). pp 27p, Paper 32.1 of In Fourth international 
electric vehicle symposium. Vol. 2. New York; Electric Vehicle 
Council (1976). 

From 4. international electric vehicle symposium; Dusseldorf, 
F.R. Germany (31 Aug 1976). 

See CONF-760866—P2. 

The battery-electric vehicle utilizing the lead—acid traction 
battery has been the system in most widespread use to date. This 
battery has established itself based on its demonstrated ability to 
match performance with requirements. The broadening of battery- 
electric vehicle use is primarily a function of increasing the energy 
density of the battery and corresponding range of the vehicle. The 
nickel—zinc system was identified as having the greatest potential 
for the near term. Development and analysis of the nickel—zinc 
battery as a potential power source for structured” or managed” 
transportation are discussed. A general review of laboratory and 
vehicle testing is presented; initial design targets of 30 Wh/lb (66 
Wh/kg) and 300 cycle life were substantiated. A simplified techni- 
cal—economic analytical model is described wherein two types of 
special-purpose vehicles with lead—acid and nickel—zinc batteries 
are compared. Relative vehicle range at various speeds are shown 
for standard lead—acid and near-term nickel—zinc batteries and 
advanced lead—acid and advanced nickel—zinc batteries. Analysis 
indicates range with nickel—zinc to be on the order of 2.5 to 3 times 
greater for the constant-speed, no-stop condition. General comments 
are given on the future potential of the nickel—zinc system and the 
tasks to be accomplished toward a late-1970s market introduction. 11 
figures. 1 table. 


18277 Development of electrochemical power sources for electric 
traction. Vielstich, W. (Univ., Bonn). pp 14p, Paper 32.7 of In 
Fourth international electric vehicle symposium. Vol. 2. New York; 
Electric Vehicle Council (1976). 

From 4. international electric vehicle symposium; Dusseldorf, 
F.R. Germany (31 Aug 1976). 

See CONF-760866—P2. 

Because of their large weight, the batteries at present com- 
mercially available do not meet the range and acceleration require- 
ments of an electric vehicle. A first step in solving this technical 
problem is offered by making suitable improvements to the lead 
battery. The lead in the battery is electrochemically used to only a 
small extent so far. Components such as terminals can be replaced by 
lighter ones. The second and third generation of possible traction 
batteries is at present the object of research and development in the 
FRG. In addition to sodium—sulfur cells the following are at 
present of considerable interest: metal/air cells, metal/nickel hydrox- 
ide batteries, and solution accumulators. The operating principles of 
the new sources are described, and the advantages and disadvan- 
tages, discussed. Finally, a data comparison is made between these 
and traditional batteries. 7 figures. 


18278 Recommended technique for re-energizing lead—acid bat- 
teries in all-electric and heat engine/battery electric hybrid road 
vehicles. Wouk, V. (Petro-Electric Motors, Ltd., New York). pp 
20p, Paper 4.2 of In Fourth international electric vehicle symposium. 
Vol. 2. New York; Electric Vehicle Council (1976). 

From 4. international electric vehicle symposium; Dusseldorf, 
F.R. Germany (31 Aug 1976). 

See CONF-760866—P2. 

Lead—acid batteries need not be re-energized 100% after 
discharge in an electric or hybrid road vehicle. Substantial electrical 
energy can be saved if recharge is controlled by measuring the 
ampere hours (Ah) of discharge, and limiting the recharge Ah to 
between 1.10 and 1.15 times the discharge Ah. The technique 
overcomes problems of insufficient charge, excessive recharge, and 
damage to remaining good cells, when some cells have been previ- 
ously damaged. Energy savings of 34% have been experienced with 
this technique. Re-energization by this Ah discharge—charge ratio is 
essentially a modification of coulometric measurement techniques. 
An instrument is required that measures Ah discharge for an electric 
vehicle, and cumulative Ah discharge and charge for a hybrid. Such 
instruments are described. A detailed example of the application of 
this technique is given for use in a novel hybrid automobile with 
very low emissions. Emissions (gms/mi) less than 0.41 HC, 3.4 CO, 
and 1.0 No/sub x/ were achieved with battery state of energization 
(SOE) unchanged over the Federal Driving Procedure. SOE state 
was verified by specific gravity and open circuit voltage measure- 
ments. The hybrid vehicle tested is a “compound hybrid”, with the 
engine and motor-generator combination on the same shaft. The 
Federal Driving Procedure is described briefly. 8 figures, 2 tables. 
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18279 System evaluation of lead—acid battery chargers. Wein- 
inger, J.L.; Siwek, F.G. (General Electric Research and Develop- 
ment Center, New York). pp 20p, ~~ 4.1 of In Fourth internation- 
al electric vehicle symposium. Vol. 2. New York; Electric Vehicle 
Council (1976). 

From 4. international electric vehicle symposium; Dusseldorf, 
F.R. Germany (31 Aug 1976). 

See CONF-760866—P2. 

Three lead—acid battery charge control methods are evaluat- 
ed. Evaluation is made on the basis of battery cycle life, changes in 
charging efficiency during successive cycling, and the effects of 
battery design on charger/battery interaction. Lead—acid battery 
charging systems which use gases evolved from the battery during 
charge as a means for charging control are potentially more efficient 
than conventional battery charging systems. Further, it is expected 
that gas-controlled charging systems can result in prolonged life 
because they avoid elevated temperatures associated with over- 
charging and excessive gassing which loosens active materials from 
the plate structure during overcharge. The selection of a suitable 
current profile is discussed, and then a description of the three 
charging methods is given. Details are provided for the two types of 
batteries tested, for the testing procedure, and the resulting battery 
performance throughout cycle life. The report is concluded with a 
discussion of the results. 5 figures, 5 tables. 


18280 Effect of re-charging rate on the daily range of an electric 
van. Griffith, J.T. (Electricity Council Research Centre, Chester, 
Eng.). pp 8p, Paper 4.4 of In Fourth international electric vehicle 
symposium. Vol. 2. New York; Electric Vehicle Council (1976). 

From 4. international electric vehicle symposium; Dusseldorf, 
F.R. Germany (31 Aug 1976). 

See CONF-760866—P2. 

One limitation imposed on the range of a vehicle in regular 
daily use occurs because the energy used in running is balanced by 
the energy replenished from the supply mains through the charger. 
Frequently the charger and mains supply dictate the charger output 
power and, therefore, the rate of energy replenishment. Increasing 
the battery capacity beyond a certain size will, therefore, produce no 
further range improvement; this is particularly true if an on-board 
battery charger is installed. In the U.K., single-phase mains supply 
outlets have a nominal rating of 3 kW when supplying resistive loads 
but, when a conventional battery charger is supplied from these 
outlets, the effective maximum power drops to 2 kW or less, because 
of the distorted waveshape of the supply current drawn by the 
charger. Vans having a gross weight of between 2 and 3 tons have 
frequently been regarded as a promising new market for electric 
vehicles. It is believed that these vehicles could benefit particularly 
from on-board chargers, which would allow them to operate freely 
without being constrained to return to a fixed place for charging. To 
obtain maximum vehicle range, it is necessary to charge the battery 
at all times when the vehicle is not being driven. It is concluded that 
the absolute maximum daily range in a specified delivery duty for a 
2.74-ton van is 68 km (42 miles) if the vehicle is equipped with an on- 
board charger of conventional design and is connected to a 240-V 
13-A socket for charging. Techniques for obtaining a substantial 
improvement in charger output power, by improving the supply 
current waveshape, are known, and it is concluded that consider- 
ation should be given to these. 


18281 Basic requirements for the various items of equipment for 
supplying energy to electrically driven road vehicles from the point of 
view of the user. Merkle, T. (J.M. Voith GmbH Maschinenfabrik, 
Heidenheim, Ger.); Zander, E. pp 28p, Paper 4.6 of In Fourth 
international electric vehicle symposium. Vol. 2. New York; Electric 
Vehicle Council (1976). 

From 4. international electric vehicle symposium; Dusseldorf, 
F.R. Germany (31 Aug 1976). 

See CONF-760866—P2. 

An energy storage unit in the vehicle and a network of 
charging facilities matched to the storage capacity of the unit are 
prerequisites of equal importance. A description is presented of the 
characteristics of the lead—acid battery, and a comparison is made 
with the energy supply possibilities of the existing electrical supply 
system. The outcome is the proposal of a supply system in which the 
characteristics of the electrical energy storage unit can be combined 
with those of the power system. The intgration of electric vehicles 
into this supply system is analyzed. Requirements are stipulated for 
electric charging devices and mechanical energy storage unit ex- 
changing equipment. Account is taken of the requirements of the 
existing electrical supply system, of the electric energy storage unit, 
and of operation for the design of electric charging devices, and also 
of vehicle and exchange operation requirements for the construction 
of mechanical exchanging equipment. The equipment needed for 
battery exchanging which meets the requirements is described. A 
supply infrastructure which takes account of the application charac- 
teristics of the electric vehicle, the operational characteristics of 
electrical energy storage units, and the supply possibilities of the 
public power system must be created. Requirements for the supply 
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components which must be taken into account in the development 
and establishment of an economic energy supply system for electric 
road vehicles are specified. 7 figures. 


18282 (ORNL-tr—4466) Research and development of a 
sodium—sulfur battery. Subproject: development of unconventional 
processes for production of solid beta—alumina electrolytes and devel- 
opment of sodium electrodes. 1975. Translation of BMFT-FB T 76- 
40. 62p. Dep. NTIS, PC A04/MF AO1. 

A chemical process for the production of B-Al,O3 powder by 
thermal decomposition of a sprayed nitrate solution was developed 
and scaled up to an extended laboratory model. Ceramic chips of 
oxide powder produced in this manner have a superior microstruc- 
ture compared to conventionally produced ceramics. This presum- 
ably results in a longer service life of the ceramics in the battery. 
Economic study of the spray decomposition process has shown that 
cost overruns which arise in comparison to conventional processes 
are not excessive. It was demonstrated that the battery anode of 
molten sodium under operating conditions can be immobilized by 
absorption in a highly porous iron felt without electrical conductiv- 
ity thus being seriously affected. B-AlzO3 tubes were used with iron 
felt cores. The battery can thus be made operationally more reliable, 
especially for use in electrical traction. A new concept of battery 
construction with considerable advantages with regard to weight 
and corrosion has become possible by immobilization of the sodium. 
23 figures, 11 tables. (RWR) 
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ENERGY MANAGEMENT AND POLICY 


18283 Energy management challenge. Smith, C.B. (Interdisci- 
plinary Group for Ecology, Development, and Energy, Los Ange- 
les). pp 1-2 of In Energy use management. Vol. I. Fazzolare, R.A. 
(ed.). Elmsford, NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

The author says that, since energy use has increased so 
dramatically in the twentieth century, new ways must be evolved to 
manage energy use and respond to the challenges presented by an 
energy-constrained lifestyle. The energy user is the populace, not 
governments or nations. This is the main reason why the regulatory, 
legislative, or tax incentive/tax penalty approach to energy conser- 
vation is not a sufficient condition for energy management. Two 
things are needed: a changed perception of energy resources and 
values and the tools to manage energy use wisely, to eliminate waste. 
to reduce inefficiency. This conference provides some of these tools 
and facilitates access to people who can provide them. (MCW) 


18284 High-performance controls and the new energy design era. 
Miller, M. (P.D.M. Associates, Chico, CA). pp 521-522 of In Energy 
use management. Vol. I. Fazzolare, R.A. (ed.). Elmsford, NY; Per- 
gamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P 1. 

Microelectronics, the technology responsible for the low-cost 
performance of pocket calculators, is now being applied to energy 
management. Preliminary analysis indicates extensive energy-saving 
potential in domestic, commercial, and solar- -powered applic: ations 
Until recently only the largest commercial buildings could rationa- 
lize the investment of a computer for optimum control of heating, 
ventilation, air conditioning, and other systems. 


18285 Necessity for an African information system on intermedi- 
ate technology and energy economy. El! Hadi, M.M. (African Training 
and Research Centre in Administration for Development, Tangier, 
Morocco). pp 967-974 of In Energy use management. Vol. I. Fazzo- 
lare, R.A. (ed.). Elmsford, NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

The paper stresses the necessity of establishing an African 
information system to help in minimizing dependence on foreign 
exported energy sources and in sensitizing the efforts already under 
way or to be planned in Africa; and to discover alternative cheap 
local energy sources through the use of intermediate technology. 
The proposed informative system is to concentrate on, and mobilize, 
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the existing African facilities which are very limited in connection 
with data on intermediate technology and its application in energy 
economy. The characteristic features, coverage, processing, retriev- 
al, and organizational patterns of the system are briefly discussed. 


18286 Energy use management. Volume II. Fazzolare, R.A.; 
Smith, C.B. (eds.). Elmsford, NY; Pergamon Press Inc. (1977). 723p. 
(In English and French). (CONF-771009—P2). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

Abstracts were prepared for 66 papers contained in this 
volume, Vol. II. Abstracts for 38 additional papers presented on 
subjects in Volume II are given, the complete papers to be included 
in Post Conference Vols. III and IV. All of the abstracts will appear 
in Energy Research Abstracts (ERA); only those relevant to policy 
analysis will appear in Energy Abstracts for Policy Analysis 
(EAPA). (MCW) 


18287 Energy use management. Volume I. Fazzolare, R.A.; 
Smith, C.B. (eds.). Elmsford, NY; Pergamon Press Inc. (1977). 
1032p. (In English and French). (CONF-771009—P1). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

Abstracts were prepared for 103 papers presented at the 
International Conference on Energy Use Management and contained 
in this volume, Volume I. Abstracts for 45 additional papers present- 
ed on subjects in Volume I are cited, the complete papers to be 
included in Post Conference Volumes III and IV. All abstracts 
prepared will appear in Energy Research Abstracts (ERA); those 
relating to policy analysis will also appear in Energy Abstracts for 
Policy Analysis (EAPA). (MCW) 


18288 Nomination of Dr. James R. Schlesinger to be the Nation's 
first Secretary of Energy. Hearing before the Committee on Energy 
and Natural Resources, United States Senate, Ninety-Fifth Congress, 
first session, August 3, 1977. Washington, DC; Committee on Energy 
and Natural Resources (1977). 130p. GPO. 

The hearing was convened to consider the proposed nomina- 
tion of Dr. James R. Schlesinger to the U.S. first Secretary of 
Energy. Following a brief review of Dr. Schlesinger’s credentials by 
Senator Henry M. Jackson, Dr. Schlesinger delivered his statement 
on his plans for the position, should he be confirmed. Additional 
statements were delivered by David Cohen, Common Cause; James 
F. Flug, Energy Action; Martin Rogol, Congress Watch; and Lee 
White, Consumer Federation of America. Dr. Schlesinger provided 
some additional material to be included in this publication on the 
impact cf a lower growth rate on the industrial coal conversion 
program. low-interest loans for solar energy systems, spent fuel 
storage costs, and oil and gas replacement program impacts. (MCW) 


ENERGY ANALYSIS AND MODELING 


REFER ALSO TO CITATION(S) 18306, 18309, 18319, 18324, 
18332, 18334, 18348, 18355, 18372, 18375, 18383, 18384, 18400, 
18411, 18435, 18439, 18462, 18465, 18476, 18497, 18498, 18501, 
18502, 18504, 18505, 18508, 18548, 18574, 18593, 18598, 18599, 
18600, 18604, 18609 


18289 Economics and accounting of energy. Beveridge, F.N. 
(National Industrial Fuel Efficiency Service Ltd., Nottingham, 
Eng.). pp 35-46 of In Energy use management. Vol. I. Fazzolare, 
R.A. (ed.). Elmsford, NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

Starting with the premise that the main objective is optimiz- 
ation of profit, the paper states the need for engineering and accoun- 
tancy staff to work together at all levels and suggests the adoption of 
the kilowatt hour as a standard heat unit for accounting purposes. 
Bare bones analyses of energy consumption within an imaginary 
factory are produced from which the concept of Energy Audit is 
evolved and the effect of load factor discussed. The acquisition and 
monitoring of energy targets is described with some mention of the 
constraints involved. It is emphasized that the economics and ac- 
counting of energy must play their full part in corporate planning if 
the rational use of energy and its related benefits are to be enjoyed. 


18290 Energy accounting and analysis: the Carborundum system. 
Howell, E.D. (Carborundum Co., Niagara Falls, NY). pp 57-74 of In 
Energy use management. Vol. I. Fazzolare, R.A. (ed.). Elmsford, 
NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

The Carborundum Company has developed an energy ac- 
counting and analysis system which is a simple, coherent method of 
gathering common information from a variety of operations that 
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reveals how energy is being used. The system compares one mea- 
sured time period with another and compensates for environmental 
variables. The system is as applicable to a home, an office building, a 
hospital, or a hotel as it is to a factory, powerhouse or refinery. The 
description is broken down into input, output logic, and analysis. 
(MCW) 


18291 Energy evaluation of urban modes and systems: it all 
depends on how you measure it. Fels, M.F. (Princeton Univ., NJ). pp 
625-632 of In Energy use management. Vol. I. Fazzolare, R.A. (ed.). 
Elmsford, NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

This paper identifies pitfalls often encountered in energy 
analysis. Examples are presented both for the comparison of modes 
or systems (within one analysis), and for divergent results from 
different analyses. Some working definitions of urban modes and 
systems are suggested, along with several different criteria of com- 
parison with caveats for what is or is not included. Requirements for 
the energy assessment of an urban area’s transportation system, 
present and future, are summarized, with full appreciation for the 
complexity of the problem. 


18292 Methodological reflexions upon eco-energetics analysis of 
agricultural and agro-food systems. Deleage, J.P.; Souchon, C. 
(Univ., Paris). pp 907-916 of In Energy use management. Vol. I. 
Fazzolare, R.A. (ed.). Elmsford, NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

Eco-energetics analysis (EEA) appears as a new method of 
analysis originating from preoccupations linked to the energy crisis 
and to the growing interest of ecologists in studying humanized 
systems. It uses concepts born within various disciplines: thermody- 
namics, ecology, systems analysis. The greatest methodological diffi- 
culties are concerning: (1) the necessary use of the initial data of 
economic calculation; (2) the search for clearly determined concepts, 
precise definitions, and conventions; (3) the choice of limits for the 
systems to be studied; and (4) the existence of different kinds of 
energy, defined after their origin or their potential use. The EEA 
results clearly pose the problem of relations between modes of 
economic calculation and management of natural resources. With 
the help of EEA one may think of establishing a bipolar economic 
theory of the production systems, with a first pole based on labor 
theory of value and a second one taking in account energy analysis 
of value. 30 references. 


18293 Proper evaluation and pricing of energy’. Gaggioli, R.A. 
(Marquette Univ., Milwaukee). pp 31-43 of In Energy use marage- 
ment. Vol. II. Fazzolare, R.A. (ed.). Elmsford, NY; Pergamon Press 
Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P2. 

It is the available-work content of a substance, not its energy 
content, that truly represents the potential of the substance to 
accomplish work. Available work is what is called energy” in lay 
terminology, and is the real commodity of value. Thus, an “energy” 
converter is supplied available work in one form; the converter 
literally consumes (irreversibly destroys) part of it, using that part to 
drive the conversion processes; the remaining part is delivered in 
one or more converted forms. The inefficiencies, then, lie in the 
consumptions and in any effluent losses of available work; only by 
evaluating these can proper assessments of “energy” utilization and 
of prospective savings be made. Available work is the only rational 
basis for evaluating (1) fuels and resources, (2) process, device, and 
system efficiencies, (3) dissipations and their costs, (4) the value and 
cost of system outputs. This paper (1) develops the methodology of 
such second law analyses, which can now be made much more 
comprehensible as a result of recent progress in thermodynamics; (2) 
surveys the results of efficiency analyses of a variety of processes, 
devices, systems and economic sectors; and (3) illustrates the applica- 
tion of available-work methods for costing (‘"Thermoeconomics”’). 
28 references. 


18294 Availability analysis. Sussman, M.V. (Tufts Univ., Med- 
ford, MA). pp 57-64 of In Energy use management. Vol. II. Fazzo- 
lare, R.A. (ed.). Elmsford, NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P2. 

Proper energy management requires that quality (availability) 
as well as the quantity (enthalpy) of energy used be accounted for. 
This means that traditional enthalpy balances must be supplemented 
by availability balances. The computation of availability changes of 
chemical reaction processes is facilitated by the use of a table of 
Standard Chemical Availabilities; a sample of which is shown for the 
first time in this paper. 
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18295 Morphological modeling on long-term energy system. 
Aoyagi, T.; Suzuki, A.; Kiyose, R. (Tokyo Univ.). pp 163-168 of In 
Energy use management. Vol. II. Fazzolare, R.A. (ed.). Elmsford, 
NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P2. 

One of the most important issues of the long-term energy 
problem is on R and D planning of advanced energy technologies 
that supply virtually unlimited energy but require a great deal of 
capital investment. The need of advanced energy technology R and 
D rests primarily upon energy consumption level in the future. As is 
well known, the energy consumption level is heavily related to 
economic productivity, gross national product (GNP). A part of 
GNP goes to the expenditure on advanced energy technology R and 
D. A question is how much of GNP should be mvested in advanced 
energy technology R and D; this study is concerned with such an 
energy planning problem. To draw a general conclusion from gener- 
ic statements and quantification of the problem, one must take into 
account a lot of factors relevant to the problem and specify interrela- 
tionships between the factors. The key factors treated in this work 
are energy consumption level, capital investments of energy and 
non-energy sectors, and GNP. 


18296 Dynamic net-energy simulation model of the EEC energy 
transformation system: physical viability of economic choices. Slesser, 
M. (EURATOM, Ispra, Italy). pp 175-181 of In Energy use manage- 
ment. Vol. II. Fazzolare, R.A. (ed.). Elmsford, NY; Pergamon Press 
Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P2. 

Evaluation of net energy is sensitive to the system boundary 
chosen. However, by simulating an entire national or international 
energy transformation system in a dynamic model, the system 
boundary problem is resolved. The model built to analyze the net 
effect of the European Economic Community's energy transition 
program is briefly described, and some of the results are presented. 


18297 Structural descriptions of alternative energy futures. Bul- 
lard, C.W. (Univ. of Illinois, Urbana). pp 607-612 of In Energy use 
management. Vol. II. Fazzolare, R.A. (ed.). Elmsford, NY; Perga- 
mon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P2. 

Long-range energy policy analysis requires a mechanism for 
characterizing key structural features of a nation’s economic system. 
It is shown that energy-analysis techniques are well-suited to such 
applications, particularly over time horizons beyond the reach of 
econometric methodologies. Tradeoffs between aggregation and un- 
certainty are discussed as a function of time horizon. For alternative 
energy futures, special attention is given to the assessment of impacts 
on lifestyles, technology, and employment. 


18298 Energy analysis: a tool for evaluating the impact of end use 
management strategies on economic growth. Gilliland, M.W. (Univ. of 
Oklahoma, Norman). pp 613-619 of In Energy use management. Vol. 
II. Fazzolare, R.A. (ed.). Elmsford, NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P2. 

This conference session on energy analysis had two objec- 
tives. First, it was aimed at building a bridge of communications 
between economists and energy analysts, a bridge to allow discus- 
sion of semantic as well as real theoretical differences. Second, 
research on what energy analysis has to say about the potential of 
end-use-management strategies was reviewed. This paper focuses on 
the first objective. It examines the differences between the manner in 
which economic theory views the production and consumption of 
goods and services and the manner in which the theory which 
underpins energy analysis views production and consumption. The 
focus is at the macro level of planning rather than at the micro level 
of process analysis. Energy analysis is viewed as a powerful tool for 
examining energy flows within and between individual technologies 
that both produce and consume energy, a tool that is indispensable in 
analyzing end-use-management technologies; the quantitative data is 
at the aggregated level only. 


18299 Ultimate limits on the uses of energy analysis. Huettner, 
D.A. (Univ. of Oklahoma, Norman). pp 629-635 of In Energy use 
management. Vol. II. Fazzolare, R.A. (ed.). Elmsford, NY; Perga- 
mon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P2. 

Since the basic objective of energy analysis is to identify the 
ultimate sustainable limits to human activities, it is appropriate to 
identify ultimate limits to the usefulness of energy analysis. Human 
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activities can take many forms and any assessment of ultimate limits 
is not only a forecast of technical progress and resource availability 
but is also a statement about human values i.e., what activities can or 
ought to be sustained. Current applications of energy analysis are not 
merely attempts to find common units of measurement (BTU’s rather 
than dollars) but are attempts to value current human activities in 
accordance with their believed long-run sustainability. Physical laws 
(including those of thermodynamics) constrain man’s activities but 
do not dictate values by themself. The problems addressed by energy 
analysis are of definite social relevance, but the science of economics 
indicates that the objectives of energy analysis are unattainable by 
the methods employed. 


18300 Use and abuse of energy intensities. Proops, J.L.R. (Univ. 
of Keele, Eng.). pp 637-641 of In Energy use management. Vol. II. 
Fazzolare, R.A. (ed.). Elmsford, NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P2. 

Energy intensities refer to the energy used by an economy in 
the production of goods and services. Input-Output Analysis is used 
to derive two related types of energy intensity and some of their 
correct and incorrect applications are discussed. 


18301 Methodology for energy analysis. Woo, M.T.; Noguchi, 
T.; Long, T.V. II; Berry, R.S. (Univ. of Chicago). pp 649-664 of In 
Energy use management. Vol. II. Fazzolare, R.A. (ed.). Elmsford, 
NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P2. 

Two methods, input/output (I/O) and process analysis, have 
been used to evaluate total energy use. The two approaches, with 
the goal of developing a “better” hybrid method that incorporates 
the capacity of process analysis to handle disaggregated systems and 
that of I/O for incorporating information covering the complete 
chain of indirect inputs, are explored. In particular, the I/O method 
developed at the Center for Advanced Computation at the Universi- 
ty of Illinois is examined critically. This report is divided into three 
sections. First, in order to study the effect of substituting physical 
energy data for dollar data before matrix inversion in the Illinois 
model, total sectoral energy requirements thus derived are compared 
with those derived from the conventional dollar transaction I/O 
model using a more conventional approach. Large differences occur, 
indicating that the total-energy-transaction matrix is sensitive to this 
basic modification of the direct-energy-transaction matrix. In the 
second section, the propagation of data errors in the inversion of the 
direct matrix is examined by use of power-series expansions for the 
two I/O methods. The sensitivity of the total-transaction matrix to 
variations in the direct-transaction matrix is examined. In the third 
section, the energy requirements for a completely fabricated prod- 
uct, the automobile, calculated with conventional I/O analysis, is 
compared with the Illinois energy input-output method and with 
process analysis. The differences are substantial. Following this 
comparison, I/O data are introduced at successively higher levels of 
the process analysis to approximate residual indirect energy require- 
ments. If the process method is treated as the benchmark and if an 
overall accuracy of 10 percent is to be achieved, then input-output 
values can only be introduced at the third level. 


18302 Energy accounting as a policy analysis tool. Prepared for 
the Committee on Science and Technology, U.S. House of Representa- 
tives, Ninety-Fourth Congress, second session by the Environment and 
Natural Resources Division, Congressional Research Service, Library 
of Congress. Gushee, D.E. Washington, DC; Committee on Science 
and Technology (1976). 674p. GPO. 

Energy accounting or energy analysis is often cited as a basis 
for support of or objection to policy alternatives when legislation is 
being considered. This project describes the essential elements of 
energy accounting, traces its development over the past several 
years as an analytical technique, and measures its potential utility in 
policy analysis against its utility as demonstrated to date. Energy 
accounting is developing on three broad fronts--methodology, 
energy flow data, and contemporary analyses. It is concluded that 
energy accounting is worth following, but at present it appears to be 
of very limited value for current use. Forty articles are presented in 
appendices in six sections--Spreading Awareness; Critics Begin to 
Surface; Analytical Methodology; The Nuclear Power Debate; Net 
Energy Yield of New Energy Supply Systems; and Applications of 
Energy Analysis to National Economies and to Economic Sectors. 
(MCW) 
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ECONOMICS AND SOCIOLOGY 


REFER ALSO TO CITATION(S) 17133, 18285, 18289, 18293, 
18331, 18332, 18333, 18334, 18340, 18341, 18342, 18344, 18353, 
18357, 18377, 18390, 18392, 18401, 18405, 18407, 18425, 18431, 
18446, 18468, 18469, 18510, 18515, 18558, 18596, 18608, 18611, 
18664, 19916 


18303 (CONF-7505142—) Population forecasting for small 
areas. (Oak Ridge Associated Universities, Inc., Tenn. (USA)). Oct 
1977. Contract EY-76-C-05-0033. 97p. Dep. NTIS, PC A0OS/MF 
AOl. 

From Conference on population forecasting for small areas; 
Oak Ridge, TN, USA (4 May 1975). 

Nine papers are included, namely: Forecasting Population of 
Small Areas (An Overview), Peter A. Morrison; Methods and Data 
Sources for Population Projections of Small Areas, Richard Irwin; 
Use of the Mathematical Extrapolation Methods to Forecast Popula- 
tion of Small Areas, Michael R. Greenberg; Use of the Cohort- 
Component Method in Population Projections for Small Areas, 
Richard Irwin; Labor-Market Models, Mack C. Kendall; Forecast- 
ing Population for Energy Plant Sites, James C. Bresee; The Neces- 
sity of Forecasting for Education Planners, Alan D. Ferguson; Use 
of Forecasting Models in Transportation Planning, Moshe Ben- 
Akiva and Steven R. Lerman; and Forecasting Population of Small 
Areas to Facilitate State Health-Care Planning and Development, G. 
E. Allen Dever. (MCW) 


18304 (LBL—6417) REAP family of computer programs for 
retrieval of socio-economic-environmental-demographic information. 
Gey, F.; Williams, E. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). 23 Jun 1977. Contract W-7405-ENG-48. 17p. 
(CONF-770877—1). Dep. NTIS, PC A02/MF AO1. 

From Urban and Regional Information Systems Association 
conference; Kansas City, MO, USA (7 Aug 1977). 

REAP is a non-programmer-oriented computerized system 
for interactive retrieval of a large amount of socio-economic-envi- 
ronmental-demographic information. The REAP data base is mostly 
maintained at the county level for the entire United States; it has 11 
files of information and allows retrieval at the record and data 
element level for approximately 10,000 named data elements. Thus 
the data base comprises about 30 million data items, and total size of 
250 to 300 million characters. 


18305 (LBL—6747) Labor Market Projections Model (LMPM) 
report on second year activities. Schroeder, E.; Benson, W.; Holmes, 
H.; Marchat, F.; Williams, E.; Wood, P. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Aug 1977. Contract W-7405- 
ENG-48. 42p. Dep. NTIS, PC A03/MF AOI. 

After two years, Lawrence Berkeley Laboratory, in coopera- 
tion with DOL-ETA, has developed two computerized models to 
help supply analysts in CETA projects with estimates of persons in 
need of manpower services. The first model updates certain tabula- 
tions of the 1970 Fourth Count Census by using the latest CPS 
(Current Population Survey) (March 1975) and the 1970 CPS tapes. 
It is thus possible to update these 1970 Census tabulations to March 
1975. The second model computerizes the Guidelines for Projecting 
Planning Year Supply Information and Persons in Need of Manpow- 
er Services. For each area of interest, this model gives population, 
labor force, and unemployment in January 1978, by age cohort, by 
race, by sex. In late 1976, both models were run for all states, 
SMSA’s, and prime sponsors. The results were mailed to the State 
Employment Security Agencies in each of the fifty states. 46 refer- 
ences. 


18306 (ORNL/TM—6116) Application of a time-series method- 
ology to Federal program allocations. Bronfman, B.H. (Oak Ridge 
National Lab., Tenn. (USA)). Nov 1977. Contract W-7405-ENG-26. 
18p. Dep. NTIS, PC A02/MF AO1. 

Time-series analysis provides a useful tool in the evaluation of 
public policy outputs. It is shown that the general Box and Jenkins 
method, when extended to allow for multiple interrupts, enables 
researchers simultaneously to examine changes in drift and level of a 
series, and to select the best fit model for the series. As applied to 
urban renewal allocations, results show significant changes in the 
level of the series, corresponding to changes in party control of the 
Executive. No support is given to the “incrementalism’” hypotheses 
as no significant changes in drift are found. 


18307 (PB—272080) Report to Congress on the economic impact 
of energy actions. (National Energy Information Center, Washing- 
ton, D.C. (USA)). Jun 1977. 196p. (FEA/B—77/371). Dep. NTIS, 
PC A09/MF AOl1. 

The fifth report issued pursuant to the Federal Energy Ad- 
ministration Act of 1974 is presented. The economic impact of last 
winter's natural gas supply problems is described. Net firm curtail- 
ments of natural gas for the November 1976—March 1977 heating 
season were estimated to be 1.5 Tcf. By early February, this shortfall 
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in conjunction with the colder than normal weather had temporarily 
idled 1.2 million workers, and had resulted in 114,000 fewer persons 
being employed. The hardest hit areas were the Middle Atlantic, 
Midwest, and Southeast. The economic impact of FEA actions is 
summarized. Implemented energy actions which were evaluated 
under the Economic Impact Evaluation Program are reviewed. The 
actions were taken between April 1, 1976 and July 1, 1977. An 
economic impact evaluation was performed for many proposed 
actions and their possible alternatives. Only those actions which 
were actually put into effect have been included. A wide variety of 
actions were taken by FEA, 37 in all. Because of the diversity of the 
actions, it is difficult to summarize their economic impacts. The 
actions range from the exemption of products from FEA regulations 
to changes in the reporting requirements of individual firms. In 
general, however, they were taken with the aim of fostering national 
energy goals to the fullest extent, while maintaining a free economy. 


18308 Measuring the impact of residential gas and electric rates. 
Everett, C.T. (Wisconsin Dept. of Transportation, Madison); Malko, 
J.R. Public Util. Fortn.; 100: No. 13, 20-24(22 Dec 1977). 

A methodological framework and unique data base for ana- 
lyzing the socio-economic impacts of electric and natural gas rates 
on residential customers are described. There is also offered some 
empirical information on the ineffectiveness of conventional lifeline 
rate proposals for users of such utility services, as well as a proposal 
developed at the Wisconsin Public Service Commission for further 
analysis of the subject. 


18309 Causal inferences involving transportation attitudes and 
behavior. Tardiff, T.J. (Univ. of California, Davis). Transp. Res.; 11: 
No. 6, 397-404(Dec 1977). 

Attitudes towards transportation modes have been hypoth- 
esized to be important determinants of travel behavior. In previous 
models that have incorporated attitudinal variables, it has been 
assumed that behavior is a response to attitudes. Competing assump- 
tions are that attitudes are a response to behavior and that attitudes 
and behavior mutually interact. The purpose of this paper was to 
empirically compare the competing assumptions concerning the rela- 
tionships between transportation attitudes and behavior. Data from a 
probability sample collected in 1973 in the Santa Monica-West Los 
Angeles, California, area were used. Using techniques appropriate 
for testing specific hypotheses of causal sequences, particularly, 
simultaneous equation methods, models incorporating the competing 
explanations of attitude-behavior interaction were developed. These 
models involved modal selection decisions. The results were not 
consistent with the hypothesis that transportation attitudes cause the 
behavioral response. This finding suggests that the relationships 
between transportation attitudes and behavior may be more complex 
than previously hypothesized. 34 references. 


18310 Importance of attitudes in the decision to use mass transit. 
Gilbert, G.; Foerster, J.F. (Univ. of North Carolina, Chapel Hill). 
Transportation; 6: No. 4, 321-332(Dec 1977). 

This paper reports the results of tests of the hypotheses that 
attitudinal variables are important in mode choice decisions and that 
they can significantly increase the explanatory power of network- 
based mode-choice models. Conflicts between the results of previous 
work by Lovelock and Johnson are resolved by this study. Attitu- 
dinal items used by Johnson and by Lovelock in separate studies in 
the San Francisco Bay area were included in a survey of Chapel Hill 
households. Tests of the incremental explanatory power of the 
attitudinal variables in mode choice models confirm that the items 
used by Johnson do not contribute to the explanatory power of 
models using network time and cost data. Similar tests showed that 
Lovelock’s attitudinal items do significantly increase the predictive 
ability of the models. The conflicting results of these previous studies 
are therefore due to the content of the items. Attitudinal data, 
including both attitude items and measures of perceptions of system 
attributes, do enhance the predictive power of models involving 
network data. 


18311 Trade as aid: the political economy of tariff preferences for 
developing countries. McCulloch, R. (Harvard Univ., Cambridge, 
MA); Pinera, J. Am. Econ. Rev.; 67: No. 5, 959-967(Dec 1977). 

Trading relations have been changed during the 1970s as 
major industrialized countries have instituted preferential tariff 
schemes with developing countries in order to generate the transfer 
of resources. The effects of this concept, which operates as a form of 
assistance, have been analyzed in terms, not only of the standard 
customs union, but in the context of the political motives and 
domestic goals of the countries involved. Preferential access is 
examined as a potential trade-off, with emphasis on the role general- 
ized and nonreciprocating preferences play in generating resource 
transfer to developing countries. The shift is seen as the result of the 
increasing cost of direct aid to developing countries as well as the 
desire of the developing countries to have more than one level of 
aid. 24 references. (DCK) 





1884 ENERGY RESEARCH ABSTRACTS 


18312 Support for liberal development policies among community 
elites and non-elites in a rural region of Wisconsin. Buttel, F.H. (Ohio 
State Univ., Columbus); Johnson, D.E. Land Econ.; 53: No. 4, 455- 
467(Nov 1977). 

Liberal development policies for rural areas, aimed at improv- 
ing economic conditions and helping corporations find more profit- 
able production sites, are found to fit the traditional role of interven- 
tion by government to encourage private investment in underdevel- 
oped arcas. Two strategies used in Wisconsin are analyzed to deter- 
mine the level of community support and compare the social and 
intellectual support for growth centers of community elites with 
non-elites. Results indicate the general public does not support the 
concept of planned growth centers, with primary opposition coming 
from professional and farm groups rather than the "traditionalism" 
that is often used to characterize the area. Those favoring growth- 
center policies are primarily elites, who tend to limit their support to 
development of their own community. Elites also favor consolidat- 
ing community and county delivery of services. Data for the study 
consisted of 231 personal interviews with leaders of 32 small- and 
mid-size communities. Their responses were then compared with a 
random sampling of non-elites. 27 references. (DCK) 


18313 Direct investment by firms from less-developed countries. 
Lecraw, D. (Univ. of Western Ontario, London). Oxford Econ. Pap.; 
29: No. 3, 442-457(Nov 1977). 

A new component of foreign direct investment (FDI) is 
beginning to be recognized in some Less Developed Countries 
(LDCs). As LDCs develop, and as some LDCs form local common 
markets, firms based in one LDC are beginning to make substantial 
direct investments in the modern manufacturing sector of neighbor- 
ing LDC. Until recently, studies of FDI in LDCs have either 
ignored these LDC firms, or lumped them together with other 
multinational enterprises. This paper examines multi-national enter- 
prises that invested in Thailand whose parent firm was located in an 
LDC and tentatively draws some general conclusions about the 
characteristics of LDC investments there. 27 references. 


18314 Longitudinal changes in public preference for attributes of 
a new transit system. Foerster, J.F.; Young, F.W.; Gilbert, G. (Univ. 
of North Carolina, Chapel Hill). Transp. Res.; 11: No. 6, 325-336(Oct 
1977). 

This paper reports the results of a longitudinal study of public 
preference for attributes of a new bus system in Chapel Hill, North 
Carolina. A "before-after” approach was used to collect attitudinal, 
socio-economic, and travel data from a sample of residents. Multidi- 
mensional scaling was used to construct structural representations of 
the respondents on the basis of their preferences. These structures 
were interpreted using behavioral and socio-economic variables. The 
analysis was performed with both “before” and “after” data sets, and 
a comparison of the results indicates that the patterns of preferences 
changed greatly between the two surveys. This result implies that 
market segment characteristics changed with exposure to the new 
bus system. 


18315 Oil crisis and the emerging world order. Baumgartner, T. 
(Univ. of Quebec, Montreal); Burns, T.R.; Deville, P. Alternatives; 3: 
No. 1, 75-108(Aug 1977). 

The paper outlines a conceptual framework for understanding 
and analyzing the structuring of an institutional order. Particular 
attention is given to developments that make institution restructuring 
likely—for instance power shifts which favor actors with a different 
vision or model of an appropriate institutional order. The framework 
is applied in a brief historical study of the development of post- 
World War II international economic institutions and current devel- 
opments associated with the “oil crisis.” This conceptual framework 
and historical investigation provides a basis on which to formulate 
propositions, indicating potential sources of conflict and cooperating 
and certain ambiguities and dynamics of current institution restruc- 
turing in the international system. The paper concludes by outlining 
several action guidelines for structuring new global cultural forces 
and institutional forms related to bringing about a New International 
Economic Order. 43 references. 


18316 International energy crisis and the Socialist countries. 
Guha, A. (Univ. of Oslo). Alternatives; 3: No. 1, 109- 135(Aug 1977). 

If the oil crisis (precipitated by the sharp rise in prices 
consequent upon the decision of the oil-producing countries of the 
Middle East to use oil as a political weapon) did not produce in the 
socialist countries, both of Europe and of Asia, the traumatic shock 
waves that it produced in the West, it was partly because of their 
socio-economic structure and partly because of their judicious use 
and sharing between themselves of their overall energy resources, 
reinforced with appropriate conservation measures. This paper 
therefore goes beyond such emergency measures as might have been 
necessary to take stock of their energy resources, discuss their oil 
policy (with special reference to the East-West and North-South 
dimensions), analyze their pricing policy, and throw light on their 
efforts, both short- and long-term, to augment their resources. 
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18317 Contributions of ERDA officials to energy seminar spon- 
sored by New York Society of Security Analysts. Washington, DC; 
Energy Research and Development Administration (1977). vp. 
(CONF-770139—). York Society of Security Analysts, New York. 

From Energy seminar; Washington, DC, USA (12 Jan 1977). 

Mr. Gene G. Mannella, Acting Ass’t. Administrator for Con- 
servation, noted that research results by ERDA will be used chiefly 
by companies, institutions, and individuals in the private market- 
place. C. B. Smith, Special Ass’t. for Program Application in 
ERDA's Office of Planning, Analysis, and Evaluation described 
ERDA’'s role beyond research and development—its role in support- 
ing the initial application of R and D results. Dr. Richard W. 
Roberts, Assistant Administrator for Nuclear Energy reviewed 
recent energy events and the energy supplies available, then summa- 
rized all aspects of nuclear energy. He concluded by stressing his 
optimism about nuclear energy and its future as a contributor to the 
energy needs of the world. Robert W. Fri, Deputy Administrator, 
ERDA, in his presentation, A Reasonably Prudent Man’s Approach 
to Nuclear Power, stressed that nuclear power can be managed only 
at the price of accepting some new facts about the subject. Dr. Philip 
C. White, Ass’t. Administrator for Fossil Energy, examined the 
growth, future size, and uncertainties in the energy field—specifical- 
ly, fossil-energy alternatives. Dr. James L. Liverman, Ass’t. Admin- 
istrator for Environment and Safety, says that government must 
listen to what the states and the public are saying—that there must 
be a balance between energy resource development and its set of 
implications and a clean environment and its implications, and also 
there must be economic viability. Finally, a packet, ERDA’s Appli- 
cation Support Authority, presents several figures showing the gov- 
ernment role in accelerating application, project selection criteria, 
and commercialization implementation strategies. (MCW) 


18318 Modeis for planning investments in electric power and 
water supply in Saudi Arabia. Kazmi, A.; Shapiro, J.F. pp 873-878 of 
In Energy use management. Vol. I. Fazzolare, R.A. (ed.). Elmsford, 
NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

The economic development of Saudi Arabia over the next 20 
to 25 years depends in large part on the growth in electric power 
and water supply to meet increases in demand due to changing 
consumer patterns and population growth in the cities. This paper 
reports on a quantitative model developed at Development Analysis 
Associates, Inc. (DAA) used to study the location, sizing, and timing 
of plants to supply these commodities. The problem is complex 
because of the possibility of constructing dual-purpose desalination 
plants in which steam from a boiler passes through a power-generat- 
ing back-pressure turbine and is discharged at suitable pressure and 
temperature to the heating section of the distillation plant in which it 
is condensed and returned to the boiler feed system. Besides some 
saving in investment and personnel costs a dual-purpose plant can 
lead to substantial savings in fuel consumption compared to separate 
power and desalination plants, provided the demand for electricity is 
such that the dual-purpose plant can operate at a relatively high 
fraction of its power-generation capacity. The model is currently 
being implemented for the Medinah region of Saudi Arabia. 


18319 Energy and development: an ecological approach. da Silva, 
J.V.; Souchon, C. (Univ., Paris). pp 947-951 of In Energy use 
management. Vol. I. Fazzolare, R.A. (ed.). Elmsford, NY; Pergamon 
Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

Development in ecology is tantamount to increase in diversi- 
ty. Energy is necessary for the development of human societies and 
for increase in diversity of human activities that improves the 
effi.iency of energy utilization. Some examples of energy flow 
analysis of rural systems in Africa are given. 


18320 Effect of energy conservation on economic growth. Jordan- 
ides, T. (California State Univ., Long Beach). pp 169-174 of In 
Energy use management. Vol. II. Fazzolare, R.A. (ed.). Elmsford, 
NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P2. 

A model of petroleum utilization in the United States is 
formulated and used to investigate the effects of energy conservation 
as well as different tax-incentive and R and D funding policies on 
economic growth. 24 references. 


18321 Societal needs and energy use in the design of human 
settlements. der Boghosian, H. (Univ. of Arizona, Tucson). pp 357- 
363 of In Energy use management. Vol. II. Fazzolare, R.A. (ed.). 
Elmsford, NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 
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See CONF-771009—P2. 

This paper discusses some observed changing patterns of 
society, lifestyles, and energy use and the potential implications 
useful in the design of human settlements. In an era of total and 
almost religious reliance on technology as the major problem solver, 
coupled with an increasing awareness of its doubtful efficacy in view 
of the economic and environmental costs, small wonder that a need 
exists to examine a comprehensive view of energy use management. 
The magnitude of expected changes in energy use to occur in the 
remainder of this century will set a pattern for the manner in which 
the people of the United States will function in the future. These 
developments respect no boundaries and will evolve into a global 
dimension. Dramatic changes in societal and personal values are 
occurring. Societal needs and energy use may be developments that 
arise from different causes, but their consequences are closely inter- 
twined. To design and develop new technologies related to energy 
sources and use, without examining some of the major changes in 
social and personal values will ultimately lessen the effectiveness of 
such programs. 22 references. 


18322 Urban planning as an impediment to energy conservation: 
an examination of potential conflicts between existing planning regula- 
tions and energy-conserving site-planning alternatives. Tschanz, J. 
(Argonne National Lab., IL). pp 381-390 of In Energy use manage- 
ment. Vol. II. Fazzolare, R.A. (ed.). Elmsford, NY; Pergamon Press 
Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P2. 

Energy inefficiencies in urban areas are, in part, a legacy of 
the layout of streets and buildings during land development. It seems 
almost inevitable that this process must be more systematically 
carried out if the energy performance of cities is to be improved in 
the future. Systematic analyses of the performance of cities and 
suggestions for achieving public objectives, such as energy conserva- 
tion, are within the realm of urban planning. Implementation of 
energy-conserving ideas at the site-planning level should be particu- 
larly effective. As the concepts for energy-conserving site planning 
become more widespread, a situation that might frequently occur is 
the public review of energy-conserving site plans for private-devel- 
opment projects. This paper is a report of an examination of conflicts 
that might arise if existing planning regulations were applied in such 
reviews. 


18323 Impact of settlement patterns on low-temperature heating 
supply systems, transportation, and environment. Roth, U.C. (Town 
Planning and Architecture, Zurich). pp 407-423 of In Energy use 
management. Vol. II. Fazzolare, R.A. (ed.). Elmsford, NY; Perga- 
mon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P2. 

Factors on which urban forms are established are discussed. 
This paper deals particularly with that part of the energy supply 
system that has the strongest interdependence with urban systems: 
low temperature heat supply and transportation which represent the 
strongest direct link between energy supply and the urban system. 
Population densities, working places, dwelling characteristics, envi- 
ronmental impacts, and employment are criteria considered. (MCW) 


18324 Analysis and comparison of selected economic impacts 
from energy conservation and energy supply. Benenson, P. (Univ. of 
California, Berkeley). pp 579-585 of In Energy use management. 
Vol. II. Fazzolare, R.A. (ed.). Elmsford, NY; Pergamon Press Inc. 
(1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P2. 

The impacts of energy conservation on employment continue 
to be topic of concern in the formulation of energy policy. In this 
paper some of those impacts are examined, and their relationship to 
energy policy is discussed. The California energy industry is de- 
scribed quantitatively, analytic tools are developed for estimating 
direct and indirect income and employment impacts from California 
energy futures, and the tools are tested on three energy scenarios. 
The impacts are estimated with a California energy-supply model 
linked to a California input-output model. The three scenarios are 
characterized by varying combinations of conventional energy tech- 
nologies, new energy technologies, and specific energy conservation 
measures. The scenarios are compared in terms of income and 
employment impacts, energy consumption, and required generating 
capacity. Also examined are tradeoffs between energy conservation 
and power plant construction. Finally, some policy implications are 
drawn. 


18325 Changing lifestyles: overview. Fritsch, A.J. (Center for 
Science in the Public Interest, Washington, DC). pp 673-676 of In 
Energy use management. Vol. II. Fazzolare, R.A. (ed.). Elmsford, 
NY; Pergamon Press Inc. (1977). 
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From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P2. 

Since the oil embargo of 1973, many countries are embracing 
the conservation ethic to reckon with the energy-supply shortage. A 
statement in the U.S. National Energy Plan suggests that the popu- 
lace will be challenged to use its ingenuity to deal with the short- 
ages. The steps that must be taken are discussed. In the U.S., changes 
in lifestyle appear to many, even in the emerging middle class and 
poorer groups of citizens, as somewhat threatening. Four strategies 
might include decreased individualization (communal living, opting 
for mass transit); increasing the lifetime of products; moving to a 
service- instead of goods-oriented economy; and reducing excessive 
consumption. (MCW) 


18326 Energy and the economy. Commoner, B. (Washington 
Univ., Seattle). pp 47p, Chapter XXII of In Proceedings of National 
Energy Forum. Volume II. Jackson, J.L. (ed.). Akron, OH; Univer- 
sity of Akron (1976). 

From National energy forum; Akron, OH, USA (26 Jul 1976). 

See CONF-760761—P2. 

Dr. Commoner builds his talk around the interplay and inter- 
relation of our three great systems (Ecosystem, Production System, 
and Economic System) especially after energy is introduced, since 
energy is absolutely essential to the Production System. Because of 
this interrelationship, we should have a Production System that 
operates in such a way as to be compatible with the Ecosystem; but 
in the past these systems were built often violating most of the 
precepts of ecology. Stated briefly, this resulted from an Economic 
System dictating to the character of the Production System. Dr. 
Commoner says little about the Ecosystem here, rather concentrates 
on the Production System vis-a-vis the Economic System; talks first 
about the production of energy, then the uses of energy to look at 
the interface between the two systems. Noting the predicted short- 
age of capital (35% in the next 10 years) for American industry, he 
quotes a bank executive who attributes this to our post-war dedica- 
tion to a consumer society. We now lack the conviction that it is 
sufficiently important to forego some of our precious consumer 
goods. In other words, too many investment funds have been divert- 
ed to social objectives—income redistribution is consumption-orient- 
ed. Our choice is between this income redistribution and a larger 
pool of investment capital through savings—we can’t have both. 
This capital, in essence, will only be forthcoming by impoverishment 
of the American people. The design of the economic system inevita- 
bly wastes wealth by using intensive capital investments and energy 
and puts people out of work. Dr. Commoner sees it as an unworka- 
ble system, adding that on looking at the energy situation "you see 
on the scale an effect in the economic system, which is an absolute 
historical discontinuity, and can only lead to disaster.” He thinks 
perhaps the basic precepts of our economic system should be re- 
examined, turning it more toward meeting human welfare. 
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REFER ALSO TO CITATION(S) 17145, 18292, 18304, 18323, 
18343, 18354, 18383, 18458, 19699, 19715, 19748, 19916, 19960, 19961 


18327 (CONF-730386—, pp 39-43) Oil spill prevention measures 
for the trans-Alaska pipeline system. Wellbaum, E.W. (Alyeska Pipe- 
line Service Co., Houston, TX). 1973. 

From Conference on the prevention and control of oil spills; 
Washington, DC, USA (13 Mar 1973). 

In Proceedings of joint conference on prevention and control 
of oil spills. 

Oil spills only occur after the start-up of a facility but oil spill 
prevention for a pipeline-terminal-tanker complex begins with route 
selection and continues through design, construction, personnel 
training, operation and maintenance. The trans-Alaska pipeline pro- 
ject has faced all of the usual, and some unusual, problems which 
needed solutions to give maximum assurance that oil spills would not 
occur during the operating life of the facilities. This conference 
today is considering the prevention of oil spill incidents associated 
with tanker and pipeline operations, refineries, and transfer and 
storage terminals. The trans-Alaska pipeline system is concerned 
with each of these functions of the petroleum industry. Alyeska 
Pipeline Service Company is responsible for design, construction, 
operation, and maintenance of the pipeline system which will move 
crude oil produced on the Alaskan North Slope along a route to 
Valdez, an ice-free port located on an arm of Prince William Sound. 
At Valdez, the oil will be transferred to ocean going tankers. 


18328 (CONF-730386—, pp 65-67) Prevention: the best method 
of controlling pollution, Folger, F.C. Jr. (Sun Oil Co., Dallas). 1973. 
From Conference on the prevention and control of oil spills; 
Washington, DC, USA (13 Mar 1973). 
In Proceedings of joint conference on prevention and control 
of oil spills. 
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By far the best method of controlling pollution is to prevent 
its occurrence in the first place. Prevention is the result of pre- 
planned, voluntary action, carried out under conditions controlled 
by the operator. Containment and countermeasures, no matter how 
well planned and executed, are still involuntary re-actions, carried 
out under emergency conditions over which the operator has limited 
or no control (at least initially). The primary objective of an environ- 
mental management program must therefore be to prevent pollution. 
This paper discusses techniques and procedures which are practical, 
readily applied, and easily administered. They can be incorporated 
into day-to-day operations with no disruption, and a minimum of 
additional effort. The paper considers equipment design (with par- 
ticular respect to whether or not original design is still suitable for 
current operating conditions), alarm and shut-down systems, inspec- 
tion and testing, maintenance, and operation. The paper also consid- 
ers personnel training, definition of duties and responsibilities, and 
interdependence of personnel to achieve a common objective. 


18329 (CONF-730386—, pp 15-20) Occurrence, cause, and 
avoidance of the spilling of oil by tankers. Smith, J.W. (Pollution 
Federation Ltd., London). 1973. 

From Conference on the prevention and control of oil spills; 
Washington, DC, USA (13 Mar 1973). 

In Proceedings of joint conference on prevention and control 
of oil spills. 

Major oil spills resulting from tanker accidents in recent years 
are examined and causes are discussed. Major causes are strandings 
due to navigational errors and collision in areas of high traffic 
density and low visibility. Lesser day to day spills are discussed with 
regard to type of oil, cleanup costs, and causes such as tank overflow 
and failure of equipment. A study of spills in relation to size of ship 
showed that the ratio of spills to operations carried out was greater 
for smaller ships. The importance of training of crew members to 
prevent spills is emphasized. (HLW) 


18330 (CONF-730386—, pp 617-626) Codes of practice for deal- 
ing with oil spills at sea and on shore: a European view. Beynon, L.R. 
1973. 


From Conference on the prevention and control of oil spills; 
Washington, DC, USA (13 Mar 1973). 

In Proceedings of joint conference on prevention and control 
of oil spills. 

For several years institutions concerned with the petroleum 
industry in Western Europe have been endeavoring to ensure effec- 
tive cooperation in certain important fields. In one of these, repre- 
sentatives of nine countries have been preparing codes of practice 
for dealing with oil spills at sea and those which have reached the 
shore. This paper describes the codes which have been produced. 
The codes are intended for the guidance of those people in national 
bodies, local authorities, industry and elsewhere who may have to 
undertake clean-up operations. They set out the recommended meth- 
ods for six main location variables. 


18331 (ERDA—77-*2) Integrated assessment and regional stud- 
ies. (Energy Research and Development Administration, Washing- 
ton, D.C. (USA). Office of the Assistant Administrator for Environ- 
ment and Safety). Aug 1977. 13p. Dep. NTIS, PC A02/MF AOI1. 

The ERDA integrated Assessment Program involves analyz- 
ing the many interrelated issues, constraints, risks, and benefits that 
must be considered in evaluating the health, safety, environmental, 
and socio-economic consequences of the various energy options. 
Integrated assessments can be conducted to aid in developing the 
environmental protection measures required for each technology 
option. These assessments provide R and D planning support to the 
various ERDA technology development programs. However, the 
integrated assessment process can also be used to conduct special 
regional studies to serve regional, state, and local energy growth 
planning needs. ERDA provides this regional studies capability to 
state and local governments as a basis for mutual energy growth 
planning that will meet Federal regulations and policies as well as 
local ordinances and standards. The methods and models program 
involves the development of the necessary analytical tools for con- 
ducting environmental assessments. Other programs are briefly de- 
scribed followed by a summary of the program accomplishments. 
Goals are delineated. (MCW) 


18332 Pollution control in a two-sector aes general equilibri- 
um model, Forster, B.A. (Univ. of Guelph, Ont.). J. Environ. Econ. 
Manage.; 4: No. 4, 305-312(Dec 1977). 

This paper examines the problem of pollution control in an 
economy that produces two commodities with different polluting 
characteristics. The model sheds light on the change in the optimal 
combination of commodities such as public transportation as op- 
posed to private transportation, detergents and soap, returnable and 
nonreturnable bottles, and so on. 2 figures, 9 references. 


18333 Note on use of property values in estimating marginal 
willingness to pay for environmental quality. Maler, K.G. (Stockholm 
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School of Economics). J. Environ. Econ. Manage.; 4: No. 4, 355- 
369(Dec 1977). 

The principal purpose of this paper is to discuss the theoreti- 
cal background of the use of property values in estimating damage 
function. In the first part of the paper a general equilibrium model is 
constructed in which environmental quality differences are capital- 
ized into land rents. In the second part some of the assumptions 
needed for this result are scrutinized, and it is found that they are 
hardly realistic. The main conclusion is, thus, that the study of 
property values cannot give viable estimates of the marginal willing- 
ness to pay for environmental quality. 3 figures, 11 references. 


18334 Pollution control in a simplified general-equilibrium model 
with production externalities. Comolli, P.M. (Univ. of Kansas, Law- 
rence). J. Environ. Econ. Manage.; 4: No. 4, 289-304(Dec 1977). 

Pollution externalities of the producer—producer type are 
considered in a positive two-sector model with stationary capital and 
labor. By assumption, output from the polluting sector can be 
diverted to pollution abatement. Environmental authorities attempt 
to control the level of pollution to some minimum “acceptable” 
standard by requiring polluters to depollute through the mechanism 
of a uniform tax on production. Following discussion of short-run 
considerations, the stability of the tax-adjustment scheme is exam- 
ined, and the dynamic nature of growth paths in the economy is 
explored. 4 figures, 11 references. 


18335 Yet another constraint: are we altering the Earth's climate. 
Williams, J. Options (IIASA); 4-S(Sum 1977). 

The impact of man’s energy conversion activities on the 
earth's climate will put a constraint on how energy options are 
chosen. It is vital to project the effects of present and future 
technologies in order to select those causing the least changes in 
temperature, composition of the atmosphere, or character of the land 
surface. The nuclear, fossil fuel, and solar options are examined in 
this context. Computer simulation studies of nuclear power parks 
indicate atmospheric effects will extend beyond the vicinity of the 
parks. Carbon dioxide (CO2) studies show that continued burning of 
fossil fuels will double the CO. content and cause a one-to-three- 
degree rise in temperature. Solar energy will involve the use of vast 
amounts of land, with a subsequent impact on local climates as 
surface reflectivity, texture, and hydrology are altered. (DCK) 


18336 Good practice manual for insulation installers. Cincinnati; 
National Institute for Occupationaj Safety and Health (1977). 35p. 
GPO. 

This manual was prepared to alert the insulation installer to 
the potential health hazards of his work. After a general discussion, 
the following subjects are covered: asbestos, precautions to take, 
recommended work routine, engineering and administrative con- 
trols, substitution of materials, control of work practices, protective 
equipment, heat stress, noise, silica, flammabies, first aid, and good 
work practices. (MCW) 


18337 Evolution and implementation of EPA's regulatory pro- 
gram to control the discharge of toxic pollutants to the nation’s waters. 
Hall, R.M. Jr. (Environmental Protection Agency, Washington, 
DC). Nat. Resour. Lawyer; 10: No. 3, 507-533(1977). 

The Federal Water Pollution Control Act (FWPCA) is seen, 
when reviewed in terms of its historical development and the effects 
of its implementation through four consent agreements, to provide 
enough authority for developing an effective water quality program. 
The consent agreements strengthened the >riginal Act in several 
ways. A bottleneck in Section 307(a) was removed by setting strin- 
gent standards for only highly toxic pollutants and emphasizing the 
food-chain effects of pollutants. Effluent limitations guidelines are 
now based on the best available technology (BAT) criterion and are 
regulated on a broader scale by using an industry-by-industry ap- 
proach and considering economic feasibility. The fragmented sec- 
tion-by-section implementation has been replaced by integrating 
several pertinent sections to address a specific problem. The shift to 
BAT regulations and emphasis on toxic pollutants is seen to be a 
reflection of public concerns and indicates that the Environmental 
Protection Agency is establishing the priority approach requested by 
the Carter Administration. (DCK) 


18338 Environmental perspectives on energy use. Gage, S. pp 
22p, Chapter XXI of In Proceedings of National Energy Forum. 
Volume II. Jackson, J.L. (ed.). Akron, OH; University of Akron 
(1976). 

From National energy forum; Akron, OH, USA (26 Jul 1976). 

See CONF-760761—P2. 

Dr. Gage states that the environmental perspective has far 
more to show us than a handful of contemporary causes. Inherent 
are the twin themes of time and diversity: time that has to be 
considered is not that of life spans but of disappearance or evolution 
of species; diversity must encompass both resilience and dispersion. 
Tracing the history of the U.S. in its almost brutal exploitation of 
super abundant natural resources and reviewing briefly the intent of 
the National Environmental Policy Act of 1969, Dr. Gage shows 
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why the above concepts of time and diversity must be accommodat- 
ed in establishing our environmental policy concurrently with our 
energy development scenarios. This means that energy planners are 
being forced, in many cases to other and less technological solutions 
to our energy supply problems; all of these new solutions are more in 
harmony with the concepts of time and diversity than are the coal or 
nuclear routes. But, Dr. Gage hastens to add that “regardless of the 
options chosen to meet our energy needs, there is no way in which a 
technological society can avoid causing environmental damage. 
Now within that context our challenge is to limit such damage in 
order to avoid creating permanent scars, loss of human health or life, 
or loss of entire species.” 


ENERGY RESOURCES 


REFER ALSO TO CITATION(S) 18318, 18326, 18416, 18426, 
18430, 18440, 19818 


18339 (AED-Conf—77-167-002) Situation of raw materials from 
the point of view of world politics. Rohwedder. (Bundesministerium 
fuer Wirtschaft, Bonn (Germany, F.R.)). 1977. 20p. (In German). 
(CONF-7706102—1). Dep. NTIS (US Sales Only), PC A02/MF 
A0l. 

From German meeting of engineers; Hamburg, F.R. Ger- 
many (7 Jun 1977). 

In this speech the difficulties in reconciling the aspirations of 
the Third World on international economic support and the needs 
for the industrialized nations for a secure supply of raw materials are 
outlined. The developing nations have demanded the establishment 
of a fund to be used for their economic development without 
restriction or commitments on their side. In addition, the developing 
countries must maintain their purchasing power. The industrialized 
countries will not consent to the establishment of such a fund 
without commitments or prior consultation, guarantee of the supply 
of raw materials, and investment safety. International attempts in 
seeking a resolution to these problems are summarized. (JSR) 


18340 Intergenerational equity and the investing of rents from 
exhaustible resources. Hartwick, J.M. (Queen’s Univ., Belfast). Am. 
Econ. Rev.; 67: No. 5, 972-974(Dec 1977). 

The present generation's ethical dilemma over shortchanging 
future generations by overconsuming exhaustible resources could be 
relieved by a program of converting the capital from these resources 
into machines and living off the current flow of machines and labor. 
If the stock of machines is assumed not to depreciate, then the stock 
of productive capital and resources is not depleted. Cobb-Douglas 
technology is used to determine what will happen to consumption if 
only the rents from exhaustible resources are invested in reproduc- 
ible capital goods. An important feature of Cobb-Douglas technol- 
ogy is that input in the form of minerals from an exhaustible resource 
is needed to get a positive output of the single produced commodity. 
Results of the model indicate that a savings investment rule will not 
provide for the maintenance of per capita consumption constant over 
time. Further studies have explored the effects of depreciations and 
intergenerational equity. 7 references. 


18341 Public opinion sampling as an element in resource-alloca- 
tion decisions: a case study of a technique for reconciling scientific 
data and citizens desires. Groves, D.L. (State Univ. of New York, 
Brockport); Kahalas, H. Am. J. Econ. Sociol.; 36: No. 4, 367-380(Oct 
1977). 

Natural resource agencies are continually faced with a contra- 
dictory problem. These organizations are required to administer 
certain areas and are asked to develop their decisions based on 
scientific knowledge. Simultaneously, the organization is expected to 
be responsive to public demands and desires. When these concepts 
are in conflict, the agency is placed in a major dilemma. The purpose 
of this work is to examine this concept and propose a method to 
reconcile these problems. Use capacity and resource development 
were the two phrases used in examining the scientific basis and the 
reactions of both the user and general populations. 


18342 Macro-economic effects of resource discovery and deple- 
tion. Miller, E.M. (Dept. of Commerce, Washington, DC). Am. J. 
Econ. Sociol.; 36: No. 3, 241-249(Jul 1977). 

In partial equilibrium models resource depletion produces a 
decline in national income equal to the rent from the depleted 
resource. Here, resource discovery and depletion is considered in the 
context of a macro-economic model in which the population has a 
desired holding of marketable wealth. Changes in the value of 
privately owned natural resources change the equilibrium interest 
rate, and produce partially offsetting changes in the stock of physical 
capital. This moderates the effects on national income and has 
implications for the level of wage rates and the distribution of 
income. Such offsets do not automatically occur where mineral 
deposits are publicly owned. 
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18343 UNITAR and State of California conference on alternative 
strategies for desert development management. Important for the 
Future; 2: No. 3, 1-15(Jun 1977). 

An international and interdisciplinary conference was spon- 
sored by the State of California and the United Nations Institute for 
Training and Research (UNITAR) to share information and techno- 
logical advances pertaining to the development of arid lands. Al- 
though California has experienced desertification, alternatives to this 
process can be developed with proper planning and public education 
to the fact that, if new strategies are applied, desert areas can be 
made productive. This concept, based on reliable water supplies 
would focus on the opportunities to develop mineral and plant 
resources. Highlights of the conference cover the planning and 
management of water resources (conventional and non-convention- 
al), water rights, agriculture, industry, mining, energy, and ecology. 
Various strategies are outlined for developing a comprehensive 
approach. 


18344 Assessing the development decision-making process: a ho- 
listic framework. Fischer, D.W.; Keith, R.F. (Univ. of Waterloo, 
Ont.). Am. J. Econ. Sociol.; 36: No. 1, 1-18(Jan 1977). 

The complexities inherent in assessing the comprehensive 
nature of the development process centered around a major techno- 
logical program often preclude a balanced perspective of that pro- 
gram. This paper evolves and enlarges upon a concept of a technol- 
Ogy-assessment system that encompasses the assessors themselves in 
their decision-making milieu. Using a framework that meshes the 
development actors with their proponents and opponents the paper 
provides an approach for assessing their relationships, strategies, and 
information bases for denoting the kinds of issues that emerge and 
providing the basis for decisions about that program. The paper 
recommends the creation of an assessment system designed to pro- 
vide a continuing and comprehensive review of the technology- 
assessment system organized to support the development process. 


18345 World energy: the resource picture. McKelvey, V.E. 
(Geological Survey, Reston, VA). pp 11-19 of In Energy use man- 
agement. Vol. I. Fazzolare, R.A. (ed.). Elmsford, NY; Pergamon 
Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

The era of abundant, low-cost fossil fuels which has support- 
ed large increases in world population and material wealth over the 
past two centuries is approaching an end as exponential growth in 
demand proceeds to deplete remaining readily recoverable re- 
sources. Other fossil resources, neither cheap nor readily recover- 
able, may help smooth the transition to other energy sources. The 
resource position of nuclear power is clouded by unresolved techni- 
cal, economic, and political problems, while low-cost recovery 
systems have yet to be devised for capturing the abundant energy of 
the sun. The time available for producing alternative energy systems 
is short, but it can be stretched by prudent use of the fossil resources 
that remain. 


18346 Energy and water needs in arid zones; regionalization and 
planning: the case of Saudi Arabia. Kettani, M.A. (Univ. of Petro- 
leum and Minerals, Dhahran, Saudi Arabia). pp 879-894 of In 
Energy use management. Vol. I. Fazzolare, R.A. (ed.). Elmsford, 
NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

In arid zones the most serious limitation to development is 
water scarcity. Water, however, is no more than a commodity that 
can be made available once energy is present: thus the concept of 
water as a "special form of energy” in arid zones. Energy manage- 
ment under the circumstances is linked to the overall problem of 
regional planning. If energy and water development is to respond 
only to demand, a center of attraction overwhelming all other 
centers will result. Eventually, the entire country would tend to 
become a city-state. This paper treats the case of Saudi Arabia and 
the general principles of energy and water development that would 
have to be followed to avoid such a situation. 


18347 Management of energy resources in industrializing coun- 
tries. Soussou, J.E.; Seifert, W.W. (Development Analysis Asso- 
ciates, Inc., Cambridge, MA). pp 895-903 of In Energy use manage- 
ment. Vol. I. Fazzolare, R.A. (ed.). Elmsford, NY; Pergamon Press 
Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

The manner in which energy resources are managed has an 
increasingly critical bearing on the development of industrializing 
countries. Long-range planning models are needed to evaluate the 
impact of various government policies in a fast-changing environ- 
ment. The authors utilized two different approaches to energy 
planning, one in the West African countries south of the Sahara and 
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another in Saudi Arabia. In the former case, simple models were 
sufficient to evaluate the gross impacts of foreign assistance and of 
new technologies. In the latter case, the fast-changing socio-econom- 
ic conditions in Saudi Arabia required the development of more 
complex models relying on system-dynamics modeling techniques 
and mathematical programming. Each technique is valuable but the 
latter, if the effort entailed is justified, permits detailed examination 
of the effect of rather specific and detailed policies. 


18348 Development in an arid region: the energy picture. Fergu- 
son, N. (Univ. of Arizona, Tucson). pp 917-932 of In Energy use 
management. Vol. I. Fazzolare, R.A. (ed.). Elmsford, NY; Pergamon 
Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

The energy inputs, transfers, and outputs are calculated and 
displayed for the year 1973 in Pinal County, Arizona. ‘Energy 
language” is used to depict the functional relationships between the 
major divisions of the County for 1890 and 1973. Energy monitored 
includes insolation, animal feeds, and human foods, as well as natural 
gas, gasoline, diesel fuel, and electricity. Energy flows are shown as 
they relate to the natural vegetation, agriculture, copper industry, 
ranching, feedlots, and the human sector. Estimates are made of the 
fossil-fuel equivalents for each energy flow and summed for the total 
County energy balance. The future of Pinal County is discussed in 
relation to the energy situation. 


18349 Applicability of intermediate technology in the African 
Savanna: a case for northern Ghana. Mendonsa, E.L. (Univ. of 
California, Los Angeles). pp 981-989 of In Energy use management. 
Vol. I. Fazzolare, R.A. (ed.). Elmsford, NY; Pergamon Press Inc. 
(1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

The lack of water for domestic and irrigation purposes seri- 
ously inhibits development in the African Savanna zone. Past at- 
tempts to develop water works using diesel generators is inappropri- 
ate for permanent development because this requires dependence 
upon complex foreign technology and fuel. Intermediate technology 
is more appropriate to the region. This paper centers on Sisala-land, 
Northern Ghana. It shows why water works development logically 
precedes other development efforts. Water is a crucial factor limiting 
population density and agricultural development. Intermediate tech- 
nology can inexpensively supply water for domestic use and irriga- 
tion. Such technology is simple, inexpensive, and easily made from 
local materials. In many cases, local craftsmen can be trained to 
make and repair intermediate technology. Appropriateness derives 
from the permanence of fit between technology, society, and envi- 
ronment. 


18350 (DOE-tr—25) Methodological aspects of estimating the 
efficiency of utilization of fuel and energy resources. Akhmedov, R.B. 
1977. Translation of a USSR report. 17p. Dep. NTIS, PC A02/MF 
AOl. 

The economy of the Soviet Union is developing on the basis 
of utilization of its own fuel and energy resources (FER). This is an 
important advantage of the Soviet economy and one of the prerequi- 
sites for its stable growth. However, in order to make full use of this 
advantage, it is necessary to utilize the available FER as efficiently 
as possible. This means that the actual demand for various types of 
fuel and energy in all the branches of the national economy must be 
satisified with minimum total national-economic expenditures on the 
prospecting, extraction, processing, conversion, distribution, and uti- 
lization of the energy resources. A methodological basis for planning 
measures aimed at raising the efficiency of FER utilization and 
conservation includes the identification and study of existing re- 
serves of FER economy, and technical and economic justification of 
the sequence, periods, scales, and branch and territorial structure of 
their realization. Depending on the planning period of a measure, 
various methods of study are used. Some specific data are used to 
show calculation methods. (MCW) 


18351 Comparative table of various energy sources. Kohle Hei- 
zoel; 17: No. 8, 45-57(Aug 1976). (In Japanese). 

This table provides wide informations on the technological 
facets of various sources of primary energy. One of the outstanding 
features of this table is that it exposes and compares various techno- 
logical problems involved in the energy conversion processes. The 
primary energy sources treated here are the solar energy (heat and 
light are treated separately), the geothermal energy, coal (gasifica- 
tion and liquefaction are treated separately), oil, natural gas, oceano- 
energy (tidal energy, temperature difference, and wave energy are 
treated separately’. organic wastes, oil shale, tar sand, hydraulic 
power, wind power, biomass, uranium, thorium, and deuterium and 
lithium. On the other hand, the comparisons are made in three major 
items, i.e. charactersitics as natural resources, conversion or refine- 
ment to secondary energy sources, and economical characteristics. 
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The first item includes the estimated and recognized amount of 
deposits, easiness of mining, storage, and transportation, and cleanli- 
ness and safety. As for conversion characteristics, the easiness, 
controlability, efficiency, cleanliness, and safety of various conver- 
sion processes are compared. Finally, as for economical problems, 
cost comparisons are made for gathering or mining those resources, 
including required energy input, man power, required facilities, and 
site conditions. 


18352 Energy for water. Lauten, J.H. (Metropolitan Water Dis- 
trict of Southern California, Los Angeles). J. Am. Water Works 
Assoc.; 68: 353-356(Jul 1976). 

The prospects for securing a sufficient energy supply, without 
which it will be impossible to provide an adequate water supply for 
Southern California, and the possible costs of a water supply are 
discussed. 


18353 Proceedings of National Energy Forum. Volume II. Jack- 
son, J.L. (ed.). Akron, OH; University of Akron (1976). vp. (CONF- 
760761—P2). 
From National energy forum; Akron, OH, USA (26 Jul 1976). 
Part 2 consists of nine chapters (XIV through XXII) devoted 
to overall problems of energy supply, and a separate abstract was 
prepared for each chapter. 


18354 North Sea: challenge and opportunity. Sibthorp, M.M. 
(ed.). London; Europa Publications Ltd. (1975). 337p. . 

Report of a study group of the David Davies Memorial 
Institute of International Studies. 

Of vital interest to all who are concerned with the efficient 
management of natural wealth, this report deals with the legal and 
environmental aspects of the development of North Sea resources. 
All the important activities connected with the North Sea and its 
coasts—fishing, oil and gas extraction, navigation, recreation, waste 
disposal, and the dredging of sand and gravel—are discussed, with 
regard both to their own particular problems and to those which are 
caused when the interests of these activities conflict. The report 
considers the legal measures required, both nationally and interna- 
tionally, to cope with the twin threats of depletion and pollution and 
to provide a system of environmental management that would ensure 
that the resources of the North Sea are developed in the best 
interests of the communities and industries that depend on them. 


RESEARCH AND DEVELOPMENT 


REFER ALSO TO CITATION(S) 16338, 18317, 18379, 18528, 
18663, 18665 


18355 (LA—7042-PR) Energy systems and statistics. Progress 
report, April—June 1977. Freiwald, J.G.; Lohrding, R.K.; Waller, 
R.A. (Los Alamos Scientific Lab., N.Mex. (USA)). Dec 1977. Con- 
tract W-7405-ENG-36. 17p. Dep. NTIS, PC A02/MF AO1. 

This report summarizes the statistical analysis and energy 
systems assessment activities of LASL Group Q-12. For the National 
Uranium Resource Evaluation Program (NURE), work continued 
on the Geostatistics Project as air reconnaissance data from the 
Lubbock Quadrangle were analyzed. Further in the statistical realm, 
assistance for LASL Group CMB-S5 was given by Q-12 through the 
development of test plans for space systems safety. A series of 
technical papers were prepared to support the evaluation of safety 
systems for nuclear power plants, and to develop demonstration test 
plans for verifying the reliability of power systems proposed for 
space exploration. The draft of LASL’s portion of the National Coal 
Utilization Assessment Report was compl:ied, a study of solar 
incentives was initiated, and a paper was ‘vritten that analyzed the 
impact of Federal energy projections on western water resources. A 
review for the Annual Environmental Assessment Report was pre- 
pared and the implications of the National Energy Plan and the 
President's Environmental Message were analyzed. Efforts to deter- 
mine the methodology for analysis of impacts of electric power 
production in the West focused on boom-town problems, land- 
damage costs, health effects, and visibility questions in energy devel- 
opment. 


18356 (NP—22613) Energy research and development program 
prepared by the Government of the Federal Republic of Germany. 
Annual Report, 1976. (Kernforschungsanlage Juelich G.m.b.H. (Ger- 
many, F.R.)). 1976. 728p. Dep. NTIS (US Sales Only), PC A99/MF 
AOl. 

The status report on research and development projects in the 
field of non-nuclear energy includes a review of sponsored projects 
and a description of the individual sponsored projects. A breakdown 
of the programs shows the specifications, objectives, funding data, 
project leaders, and much more information on the five sections: 
coal conversion and other thermochemical processes; mining tech- 
nology and coal preparation; exploration and development of oil and 
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gas deposits; energy conversion, transmission, and storage; and effi- 
cient utilization of energy. (MCW) 


18357 (UCRL—80337) Value of time in energy R and D plan- 
ning. Lathrop, J.W. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 1977. Contract W-7405-ENG-48. 6p. (CONF- 
771005—5). Dep. NTIS, PC A02/MF AO1. 

From Symposium on systems and decision sciences; Berkeley, 
CA, USA (2 Oct 1977). 

In planning energy R and D expenditures, the issue of timing 
is quite important. Society as a whole receives benefits from a new 
energy technology that are different than those received by the 
corporation deploying it. Their different benefits lead to different 
social optimal and corporate optimal R and D investment times. In 
this paper a very simple example is presented to illustrate this 
phenomenon and show how a simple financial model can be used to 
evaluate different R and D investment times. This evaluation is 
presented as a first step toward describing those circumstances 
where there is a net social benefit to government intervention in R 
and D funding. 


NUCLEAR ENERGY 


REFER ALSO TO CITATION(S) 16817, 16821, 16850, 16878, 
16887, 16894, 16945, 16975, 15992, 16993, 17024, 17025, 17505, 
17529, 17831, 18006, 18245, 18246, 18247, 18248, 18249, 18250, 
18302, 18370, 18412, 18426, 18432, 19960, 20623 


18358 (NP—22786) Assessment of the consequences of alterna- 
tive strategies of the energy industry by means of dynamic simulation. 
Brand, P.; Hudetz, W.; Legler, H. (comps.). (Fraunhofer-Gesells- 
chaft zur Foerderung der Angewandten Forschung e.V., Karlsruhe 
(Germany, F.R.). Inst. fuer Systemtechnik und Innovationsfors- 
chung). Mar 1976. 188p. (In German). Dep. NTIS (US Sales Only), 
PC A09/MF AOl1. 

This investigation examines the disagreement about the erec- 
tion of a nuclear power plant near Wyhl between the local citizens’ 
initiative, electric utilities, and the Baden-Wuerttemberg govern- 
ment. The effects of a delayed expansion of the power plant capacity 
or even a power plant building halt are assessed. One can summarize 
that even in the case of needed electrical energy, undesirable eco- 
nomic and socio-political consequences can be avoided if the possi- 
bilities of rational energy utilization are used, if the consumers are 
prepared for change conditions, if a committing medium-term 
planning on power plat development is available, and if energy as 
well as labor market and income policy can be coordinated in an 
extended "concerted action”’. 


18359 (NUREG—0388) Final task force report on the Agree- 
ment State Program. (Nuclear Regulatory Commission, Washington, 
D.C. (USA). Office of State Programs). Dec 1977. 96p. . 

Section 274 of the Atomic Energy Act provides a statutory 
means by which the U.S. Nuclear Regulatory Commission may 
relinquish to the States a part of its regulatory authority over the use 
of source material, by-product material, and small quantities of 
special nuclear material. The Commission is required to retain regu- 
latory authority over the licensing of nuclear facilities, exports and 
imports of nuclear materials and facilities, larger quantities of special 
nuclear material, and activities conducted by other Federal agencies 
which are not exempted by the Act. This study analyzes the NRC 
Agreement State Program to determine: whether the NRC should 
aggressively promote Agreement State status; whether the NRC 
should relinquish additional responsibility to the States and if so, 
which responsibilities and under what circumstances, and conversely 
if NRC should reassert authority in any areas; to what extent the 
NRC should continue to oversee State performance; and whether 
changes in the statute or regulations are desirable or required. At 
present, there are 25 states that have not opted for agreement status. 
Appendix A contains a discussion of the legislative history of Sec- 
tion 274, a report on the current status of the program, Agreement 
State review procedures, the full text of Section 274, a list of 
Agreement States, dates of agreements, number of licenses, a list of 
non-Agreement States, and numbers of NRC licenses in these States. 
Appendix B analyzes states’ comments. (MCW) 


18360 (ORAU/IEA(O)—77-19) Nuclear energy at the turning 
point. Weinberg, A.M. (Institute for Energy Analysis, Oak Ridge, 
Tenn. (USA)). Jul 1977. Contract EY-76-C-05-0033. 27p. Dep. 
NTIS, PC A03/MF AO1. 

In deciding the future course of nuclear energy, it is necessary 
to re-examine man’s long-term energy options, in particular solar 
energy and the breeder reactor. Both systems pose difficultiies: 
energy from the sun is likely to be expensive as well as limited, 
whereas a massive world-wide deployment of nuclear breeders will 
create problems of safety and of proliferation. Nuclear energy’s 
long-term success depends on resolving both of these problems. 
Collocation of nuclear facilities with a system of resident inspectors 
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are measures that ought to help increase the proliferation-resistance 
as well as the safety of a large-scale, long-term nuclear system based 
on breeders. In such a long-term system a strengthened International 
Atomic Energy Agency (IAEA) is viewed as playing a central role. 


18361 Decision time draws near for Sweden's nuclear projects. 
Jeffs, E. Energy Int.; 14: No. 12, 19-22(Dec 1977). 

Nuclear plants may be jeopardized if the new Swedish gov- 
ernment fulfills its anti-nuclear campaign promises. Complicating the 
issue, an economic recession has reduced power demand in the year 
since the electron, the coalition government has both pro- and anti- 
nuclear forces, a shift of public opinion favors nuclear energy now, 
and unemployment will result if plant construction is cancelled. The 
new government defined operating conditions for new plants, but 
has not acted on the applications for fuel-reprocessing contracts. 
Current American policy may lead to enrichment services from 
other countries or to the development of Sweden's own uranium 
sources. Uranium mining, however, could introduce serious environ- 
mental issues and would interfere with the mining of important 
industrial metals. Research funding has concentrated on safe disposal 
of nuclear wastes and fuel-storage facilities. (DCK) 


18362 Thailand's nuclear plans revive. Energy Int; 14: No. 12, 
27-29(Dec 1977). 

Thailand has long had a policy of advocating peaceful uses 
for nuclear energy and now sees the economic feasibility of nuclear 
power plants to meet increasing electricity demand. A review is 
given of the 1962 Bangkok research reactor, which has been used to 
train personnel, to develop a nuclear competence, and for irridiation 
work. Feasibility studies were conducted in the late 1960s to prepare 
for an expanded generating capacity. A site at Si Racha was selected 
as the best of six studies and the Pressurized Light Water Reactor 
(PWR) was chosen as the best reactor model. Design details and 
some specifications are given for the project, which has been de- 
layed several years by political unrest. Opposition had focused on 
safety aspects, but the country now appears to favor proceeding 
with the project in order to avoid shortages of electric power in the 
near future. (DCK) 


18363 Regional nuclear fuel cycle centres: IAEA study project. 
Meckoni, V.; Catlin, R.J.; Bennett, L.L. (International Atomic 
Energy Agency, Vienna). Energy Policy; 5: No. 4, 267-281(Dec 
1977). 


There is an increasing need for detailed planning of the entire 
nuclear fuel cycle, especially with regard to storage and reprocess- 
ing of spent fuel, and subsequent recycling of recovered fissionable 
materials. The Study Project on Regional Nuclear Fuel Cycle Cen- 
tres (RFCC) was initiated by the International Atomic Energy 
Agency (IAEA) in 1975 to examine the economic, safety, safe- 
guards, and security aspects of a multinational rather than wholly 
national approach to planning and establishment of nuclear fuel 
cycle facilities, and to develop a methodology for member states to 
evaluate alternative strategies and make joint decisions to meet their 
fuel cycle requirements. The primary objective of the study was to 
evaluate the relative merits and drawbacks of multinational fuel 
cycle centres versus national facilities, taking into account the quan- 
tities of spent fuel expected to be removed from power reactors over 
the next 25 years. One of the project's aims was to provide a forum 
in which interested countries and other entities could work out 
alternative strategies pertinent to their present and projected nuclear 
fuel cycle needs, as well as develop appropriate legal, institutional 
and organizational arrangements for mutlinational fuel cycle centres. 


18364 Control of nuclear energy: new aims for the reform of 
international institutions. Johnson, B. (International Inst. for Envi- 
ronment and Development, London). Energy Policy; 5: No. 4, 307- 
318(Dec 1977). 

Detailed negotiations over a possible package of measures to 
reform international safeguards and security managements under 
which nuclear technology is transferred are going on behind closed 
doors in the ‘‘London Club,” or Nuclear Suppliers’ Group. The talks 
appear to be chiefly concentrated on bilateral agreements over 
national measures of control. The author examines some possible 
aims and functions that seem reasonable targets for negotiated 
reform over the coming months. These would include: jointly guar- 
anteed supplies of low-enriched uranium for thermal reactors; a new 
international safeguards system; international nuclear security and 
safety standards; international agreement on nuclear waste disposal 
measures; international institutional initiative to promote alternative 
energy sources; functional reform of the IAEA; and reorganized 
regulatory review processes at national levels. (MCW) 


18365 Capturing a star: controlled fusion power. EPRI J.; 2: No. 
10, 6-13(Dec 1977). 

EPRI state-of-the-art feature. 

Controlled fusion research, which must produce the fusion of 
deuterium nuclei and reproduce the sun’s temperature in order to 
release energy, is not expected to be a practical energy source for at 
least 20 years. The difficulties associated with integrating and con- 
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taining the high temperatures involve a number of new scientific 
principles and considerable expense. Research efforts have focused 
on the tokamak to exceed an energy breakeven point and to develop 
the capability for controlled burning of fusion fuel. The present 
status of research in the USSR, France, and at several research 
laboratories in the U.S. is reviewed. In addition to confinement 
problems, the best fuel must be selected, magnet systems designed, 
and furnace-wall linings developed. Safety factors, while eliminating 
the spent-fuel problems of fission, will involve radioactive non-fuel 
wastes, the risk of tritium release, and possible biological risks from 
high magnetic fields. Alternatives to the tokamak, mostly variations 
of the mirror machine, are included in the research programs of the 
Electric Power Research Institute (EPRI) and other groups. (DCK) 


18366 Acquisition of nuclear power plants for developing nations: 
the trilateral arrangement. Beblawi, H.E. (Univ. of Southern Califor- 
nia, Los Angeles). pp 853-856 of In Energy use management. Vol. I. 
Fazzolare, R.A. (ed.). Elmsford, NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

The transaction of nuclear power plants to developing nations 
could be better managed by a trilateral arrangement that involves 
Export Group, Import Groups, and the IAEA. The export countries 
have attempted to group. Buyers should also group in several sub- 
groups based on joint interest in regional development programs. 
The objective of the groupings is to avoid the dangers inherent in 
diversion by a single buyer and to discourage the possible appear- 
ance of a nuclear black market. 


18367 Planning for the future roles of high-temperature nuclear 
energy. Fortescue, P.; Quade, R.N. (General Atomic Co., San Diego, 
CA). pp 277-282 of In Energy use management. Vol. II. Fazzolare, 
R.A. (ed.). Elmsford, NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P2. 

Nuclear power is being reexamined due to dwindling energy 
resources and concern with the total environmental impact of power 
generation. It appears that short-term and long-term goals are in 
conflict, resulting in the planning of the HTGR with its many 
advantages. This paper elaborates on this thesis, with particular 
reference to a progression of goals, applying modifications of the 
HTGR to a succession of tasks both of value in their time and 
essential to realization of the ultimate ends envisaged. Discounting 
the conversion of fertile-to-fissile material, as yet only theoretically 
possible by hybrid fusion plant or accelerator beams, it is already 
generally agreed that some assistance from fast breeder reactors 
(FBR) is essential to secure the industry durability necessary to 
justify the massive monetary outlays involved. The breeder contribu- 
tion considered in this paper is confined to its use as a supplier of 
fissile makeup for the advanced converter-type reactors actually 
used for the designated practical tasks. (MCW) 


18368 Proceedings of National Energy Forum. Volume I. Jack- 
son, J.L. (ed.). Akron, OH; University of Akron (1976). vp. (CONF- 
760761—P1). 
From National energy forum; Akron, OH, USA (26 Jul 1976). 
Part 1 consists of thirteen chapters devoted primarily to 
nuclear issues, and a separate abstract was prepared for each chapter. 


TRANSPORT AND STORAGE 


REFER ALSO TO CITATION(S) 17339, 17435, 18410, 18512, 
18590, 18592, 18655, 18658, 18660, 18663, 18664, 18665, 18683, 
18700, 18701 


18369 National energy transportation. Volume I. Current systems 
and movements. Report prepared by the Congressional Research Ser- 
vice accompanied by maps jointly prepared by the U.S. Geological 
Survey and the Congressional Research Service. Washington, DC; 
Committee on Energy and Natural Resources (1977). 608p. GPO. 

This report is the first volume of a three-volume study on the 
transportation of energy resources in the United States. It explains 
the modes by which each basic form of energy is carried, its 
historical background, the basic technology required, and describes 
the current movements, the industries involved, and the flexibility of 
different systems. It is intended to serve as a basic source of 
information concerning current energy transportation, and as back- 
ground for volumes two and three of the study, which deal with the 
Federal role in energy transportation and impending energy trans- 
portation issues, respectively. The report is accompanied by nineteen 
maps of energy movements and modes, which show in graphic form 
the types and amounts of energy used, their sources, points of 
consumption, and patterns of flow. The maps also display the 
systems of transportation used for energy movement, the production 
and consumption of energy by State, and the geographic extent and 
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nature of the energy resources drawn upon. The data on which the 
maps are based, the information sources, and the necessary assump- 
tions made are presented. Data are compiled on coal, petroleum, 
petroleum products, natural gas, and electric power transmission. 
(MCW) 


18370 End-use application of chemical systems for energy trans- 
port (nuclear long-distance energy). Schulten, R.; Niessen, H.F.; 
Roeth-Kamat, M.; Walbeck, M. (Kernforschungsanlage, Juelich, 
Ger.). pp 297-306 of In Energy use management. Vol. II. Fazzolare, 
R.A. (ed.). Elmsford, NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P2. 

The application of the light-water reactors prevalent today in 
the heat market sector is limited to the region of low-temperature 
heat. A part ci the process heat required there could be made 
available by thermal power coupling from nuclear power plants. It 
has to be considered here, however, that next to a limitation of the 
temperature region, the transport distance plays a considerable role. 
Due to technical and economic reasons, distances of 30 km should 
not be exceeded for the transport of hot water for long-distance 
heating. Considerably shorter distances result for steam (approx. 10 
km). The system of nuclear heat transport via chemically bound 
energy described is also suitable for application of heat at high- 
temperature levels, and an economic and low-loss transport of 
nuclear heat from high-temperature reactors is rendered possible. 


WASTE HEAT UTILIZATION 


REFER ALSO TO CITATION(S) 18370, 18575, 18625, 18626, 
18627, 18628, 18638, 18639, 18640, 18641 


18371 (ANL-K—77-3588-2) Preparation of a computer-compati- 
ble data base on an operating total energy system. Final report. 
(Midwest Research Inst., Kansas City, Mo. (USA)). 10 Jan 1977. 
Contract W-31-109-ENG-38. 186p. MF AO1. 

Portions of document are illegible. 

This report documents the development of a computerized 
data base on the long-term performance of the Indian Creek Total 
Energy System, and it is intended to be a user’s manual for the data 
base and the accompanying energy-balance computer program. The 
data base may be used as a standard of comparison for the perfor- 
mance predicted by energy-system-simulation software. The TES 
became operational in 1972 to meet the projected electrical, space 
conditioning, and domestic hot water needs for the garden-type 
apartment complex. The dual-fuel engine are provided with both gas 
and No. 2 oil connections. Heat from the exhaust flues is extracted in 
the heat recovery units. Following the introductory chapter, Chap- 
ter II provides a description and background history on the highly 
instrumented and efficiently operated Indian Creek Total Energy 
System. Also included in Chapter II is a discussion of the instrumen- 
tation used to monitor the performance of the total energy system. 
Chapter III provides a detailed description of the data base, includ- 
ing the methodology used to supply missing data. Chapter IV 
develops the energy balance equations and relates them to the 
computer program and the data base. Chapter V presents the results 
of exercising the energy balance computer model driven by the data 
base. The results are presented in the form of parametric plots of the 
system performance. Chapter VI concludes the report with a brief 
discussion of conclusions and recommendations. (MCW) 


18372 (FE—2685-05) Case study applications of venture analy- 
sis. Fifth monthly report, October 1977. Johnson, R. (Thermo Elec- 
tron Corp., Waltham, Mass. (USA)). Nov 1977. Contract EX-77-C- 
01-2685. 63p. Dep. NTIS, PC A04/MF AO1. 

This is the fifth monthly progress report for "Case Study 
Applications of Venture Analysis”. The case studies to be performed 
are for: (1) a steam Rankine system producing electric power from 
waste heat (performed first), and (2) a coal-derived fuel-fired diesel. 
Work progress including hurdle-rate determinations and estimation 
of probability functions for the Monte Carlo analysis for the first 
case is discussed. Initial market survey data for the coal-fired diesel 
is also presented. 


18373 World Energy Conference stresses combined heat and 
power. Jenkins, N. Energy Int.; 14: No. 12, 23-26(Dec 1977). 

The ninth World Energy Conference ended with a renewed 
commitment to pursue energy conservation and to emphasize com- 
bined heat and power technology. This review of the conference 
traces four paths that parallel the complexity of the world energy 
problem: (1) The breadth and diversity of the papers underscored 
the complexity of the energy dilemma. (2) Reports of continuous 
monitoring of energy resources and total energy demand were 
prepared for coal, gas, oil, nuclear, and unconventional energy. (3) 
The conference held many simultaneous sessions which, while help- 
ful to specialists, made a comprehensive impression difficult. (4) The 
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conference Epilogue, a perspective from the view of a developing 
country, pointed out the realities of uneven world energy consump- 
tion patterns and uneven world distribution of energy resources. 
Papers on combined heat and power and on increased nuclear power 
were given by the Soviet Union and Poland. Other national experi- 
ences are noted. Hope was expressed that development will continue 
in the areas of breeder reactors and fusion research. Coal and nuclear 
energy emerged as the world’s future energy sources. (DCK) 


18374 Selective energy: conservation and total energy. Brown, 
S.W.; Qureshi, A.S. pp 345-356 of In Energy use management. Vol. 
I. Fazzolare, R.A. (ed.). Elmsford, NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

Total energy in this article is confined to the concept of 
converting the energy contained in single or multiple fuels to pro- 
vide all of the utility energy needs, including electrical and thermal, 
of a given on-site facility. Thus, total energy is applied to systems 
using gas turbines, steam turbines, diesel engines, gas engines and 
boilers as the primary conversion means. The primary objective in 
most cases is the salvaging of waste heat from the generating process 
to be utilized for on-site thermal needs, such as heating, cooling, or 
process steam and hot water. Selective energy, or co-generation, is 
on-site electrical power generation deliberately limited to a capacity 
to assure maximum utilization of the recovered waste heat from the 
prime movers, for satisfying the coincidental thermal loads. Advan- 
tages and performance of the systems are summarized. (MCW) 


18375 Energy effectiveness measurement for integrated energy 
systems. Calm, J.M. (Argonne National Lab., IL). pp 23-29 of In 
Energy use management. Vol. II. Fazzolare, R.A. (ed.). Elmsford, 
NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P2. 

Performance comparison of integrated energy systems re- 
quires a measure that accounts for the diverse energy qualities of 
multiple inputs and outputs. A performance measure for comparison 
of alternative integrated systems is presented; this measure is based 
on consideration of dissimilar output enthalpies, varying load de- 
mands for each output, and different energy sources used as inputs. 
Conventional efficiency measures and the recently introduced 
energy-effectiveness factor, Ee, are discussed. The resource utiliza- 
tion factor, RUF, and resource impact factor, RIF, concepts are 
applied to the proposed resource-based coefficient of performance, 
RCOP. 15 references. 


18376 Total energy systems. Bolle, L. pp 77-97 of In Energy use 
management. Vol. II. Fazzolare. R.A. (ed.). Elmsford, NY; Perga- 
mon Press Inc. (1977). (In French) 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P2. 

Efficient total energy systems involve a better integration of 
unit operations, processes, and power plants. This extensive theoreti- 
cal development first presents thermodynamic considerations with 
specific considerations of (1) motors or engines and (2) processes at 
relatively low temperatures. Applications of total energy systems are 
then considered for (1) steam turbines, (2) gas turbines, (3) internal 
combustion engines, and (4) urban heating (cycles utilizing fossil 
fuels and cycles fed by a pressurized water reactor). 6 figs., 10 refs. 


18377 Economic analysis of Integrated Community Energy Sys- 
tems. Kennedy, A.S. (Argonne National Lab., IL); Sewell, 1.0.; 
Faddis, R.J.; Lee, C. pp 401-405 of In Energy use management. Vol. 
II. Fazzolare, R.A. (ed.). Elmsford, NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P2. 

Events in recent years have created public demand at the 
community as well as the national level for energy-supply systems 
that are energy-conserving, safe, environmentally acceptable, reli- 
able, and "price stable’’—that is, consumers can expect that their 
energy expenditures will be a relatively constant share of their total 
budgets. The Integrated Community Energy Systems (ICES) Pro- 
gram is designed to develop community-scale energy systems with 
these characteristics. These systems will represent an integration of 
community-design planning and energy-technology concepts and 
will help achieve the national goal of conserving energy and scarce 
fuels. This paper documents a case analysis of alternative ICES 
concepts applied to a major metropolitan development complex, Fox 
Valley Center (FVC), located 30 miles west of Chicago’s loop, one 
of the world’s largest enclosed-mall shopping centers. 
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REFER ALSO TO CITATION(S) 17233, 17247, 18283, 18289, 
18290, 18320, 18322, 18324, 18336, 18350, 18374, 18427, 18497, 
18509, 18545, 18552, 18560, 18563, 18565, 18573, 18577, 18586, 
18587, 18588, 18591, 18592, 18594 


18378 (DOE/CS—0004) Department of Energy programs and 
objectives: energy conservation in agricultural production. (Washing- 
ton Scientific Marketing, Inc., D.C. (USA)). Dec 1977. Contract W- 
31-109-ENG-38. 39p. Dep. NTIS, PC A03/MF AO1. 

This document describes the current Department of Energy 
agriculture research program as it relates to the research recommen- 
dations submitted by a 1976 workshop on energy conservation in 
agricultural production. In-depth discussions on fertilizers, irrigation, 
crop drying, fuel substitution, crop and animal production systems, 
greenhouses, materials handling, and transport systems are included. 
(MCW) 


18379 (DOE/CS—0012) International Energy Agency (IEA) 
Working Party on Energy Conservation Research and Development. 
Annual report, 1976—1977. (Department of Energy, Washington, 
D.C. (USA). Div. of Building and Community Systems). Aug 1977. 
196p. Dep. NTIS, PC A09/MF AO1. 

This arnual report of the IEA Working Party on energy 
conservation described briefly the background and objectives of 
each project area, the status of its implementing agreement, its 
organizational structure, and current activities. The Committee on 
Energy R and D has established 15 working areas: biomass conver- 
sion; coal technology; conservation R and D; energy R and D 
strategy; fusion; geothermal; high-temperature reactors for process 
heat; hydrogen; nuclear safety; ocean thermal energy conversion; 
radioactive waste management; small solar power systems; solar 
energy; wave power; and wind power. Presently, the Working Party 
has implementing agreements and is working in 7 areas: buildings 
and community systems; building complexes; ekistics; combustion; 
energy cascading; heat pumps; and heat transfer. (MCW) 


18380 (DOE/CS—0034/1) Practical materials for teaching 
energy management. (Department of Energy, Washington, D.C. 
(USA)). Nov 1977. 203p. Dep. NTIS, PC A10/MF AO]. 

This resource is prepared to help with the process of identify- 
ing, selecting, and obtaining materials for promoting energy-conser- 
vation skills. Section II includes comprehensive descriptions of such 
items as operations and maintenance manuals, life-cycle costing 
handbooks, films on fuel-saving driving techniques, and courses 
devoted to weatherization. Section III describes supplementary re- 
sources such as technical studies of energy conservation options, 
pamphlets containing simple tips, and supportive documents. Some 
may be used in the planning and educational program that will 
overcome many of the misconceptions that exist. (MCW) 


18381 (FEA/B—77/331) Guidelines for travel demand analyses 
of program measures to promote carpools, vanpools, and public trans- 
portation. (Cambridge Systematics, Inc., Mass. (USA)). Nov 1976. 
112p. Dep. NTIS, PC A06/MF AO1. 

This manual provides worksheets and a set of simple proce- 
dures for analyzing the energy conservation potential of transporta- 
tion-related measures being considered to increase carpooling, van- 
pooling, and transit. It is intended for use by states and metropolitan 
planning organizations to calculate their localized energy impacts 
from implementation of various transportation policies. 


18382 (FEA/D—76/096) Guide to energy conservation for gro- 
cery stores, (Federal Energy Administration, Washington, D.C. 
(USA). Office of Energy Conservation and Environment). Jan 1977. 
46p. Dep. NTIS, PC A03/MF AO1. 

Grocery stores and supermarkets consume about 4 percent of 
the total electricity used in the United States. Rising energy prices, 
fuel allocations, and natural gas curtailments are threatening the 
existence of the country’s 200,000 retail food outlets. Anything 
jeopardizing the operation of these stores would also affect the 
millions of families who depend on them. This guide offers some 
solutions to the problem of how to save energy in a retail food 
outlet. The guide opens with a chapter that offers suggestions on 
how to begin and how to maintain an energy-conservation program 
in a small grocery store or a supermarket. It is followed by four 
chapters offering pragmatic information on how to save energy in 
the major energy-using systems; environmental control (refrigera- 
tion, humidity, HVAC); building structure; lighting; and bakeries 
and delicatessens. Each of these chapters begins with a general 
discussion of the sources of energy losses and the potential for 
energy savings. Emphasis is placed on increasing the efficiency of 
existing equipment. This guide concludes with a step-by-step proce- 
dure that enables the store operators to chart their fuel and monthly 
energy use. Even though energy costs continue to rise, this tracking 
procedure enables an operator to monitor the results of his conserva- 
tion measures. (MCW) 
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18383 (HIT—693(Vol.1)) Comprehensive community planning 
for energy management and conservation. First interim report. Volume 
I. Technical report. (Hittman Associates, Inc., Columbia, Md. 
(USA)). Apr 1977. Contract EC-77-C-10-0023. 253p. MF A0O1. 

Portions of document are illegible. 

The objective of the project is to develop a methodology 
which will enable community planners and/or energy analysts to 
evaluate the impact of proposed planning measures on the energy 
use and supply patterns existing in the community. To do this, the 
project team is developing an overall methodology, and two major 
analytical tools that are used within that methodology. The overall 
methodology contains guidelines for examining existing energy 
usage and supply patterns in the community, defining community 
energy goals, and identifying action alternatives capable of achieving 
those goals. Once action alternatives are identified, the two analyt- 
ical tools are used to evaluate the alternatives. The first analytical 
tool, the Community Characterization Procedure (CCP), enables the 
user to estimate the likely impact of proposed alternatives on the 
physical makeup of the community. The second analytical tool, the 
Energy Analysis Procedure (EAP), enables the user to quantitatively 
analyze the impact that antivipated physical changes will have on the 
energy usage and supply patterns existing. When the physical and 
energy impacts of proposed alternatives are determined, the method- 
ology then provides the user with guidelines for assessing the 
implementability of alternatives, ranking and comparing them, and 
making a final selection of action items. 


18384 (HIT—693(Vol.2)(App.)) Comprehensive community 
planning for energy management and conservation. First interim 
report. Volume II. Appendices. (Hittman Associates, Inc., Columbia, 
Md. (USA)). Apr 1977. Contract EC-77-C-10-0023. 391p. Dep. 
NTIS, PC A17/MF AO1. 

This research effort performs a thorough survey of the state- 
of-the-art in each of the fields related to the community planning 
project for energy management and conservation. Appendix A de- 
scribes the results of that survey. In attempting a major, interdisci- 
plinary research and development project such as this one, it is 
necessary to integrate theory and practice from several fields. These 
include land use planning, political science, public administration, 
urban development, mechanical engineering, systems analysis, and 
the atmospheric sciences. The survey of current knowledge that was 
performed resulted in three major outputs. The first is an extensive 
bibliography of printed materials which are related to this project. 
The bibliography is presented as Appendix B at the conclusion of 
this document. The second major product of this task is an extensive 
set of abstracts of those relevant materials reviewed; this set of 
abstracts forms Appendix C. The third output of the survey is a set 
of reports of personal contacts with individuals or organizations that 
were either already working in the field of community energy 
analysis or were working in related fields. All contacts made were 
documented and contact reports are included in Appendix D. Ap- 
— E is a description of community decision-making processes. 
(MCW) 


18385 (NP—22799) Northwest Energy Policy Project. Energy 
conservation policy evaluation: study module IA. Final report. Volume 
I. Summary report. Berney, R.E.; Butcher, W.R.; Carter, L.F.; 
Craine, L.B.; Dunlap, R.C.; Hinman, G.W.; Bergstresser, K.A. 
(Washington State Univ., Pullman (USA). Environmental Research 
Center). 1977. 121p. NTIS. 

This summary report identifies potential energy conservation 
measures and evaluates measures and policy options not likely to be 
suitable for adoption in the Pacific Northwest. Potential and incen- 
tives for energy conservation are specifically identified in the resi- 
dential, commercial, industrial, and transportation sectors and 
through urban design. Selection of preferable policies and estimation 
of response to policies are next discussed. Finally, a computer impact 
model for calculating energy savings and changes in the levels of 
residuals resulting from energy conservation activities is discussed. 
(MCW) 


18386 (SAI—77-782-LJ) Energy efficiency program for kitchen 
ranges and ovens. (Science Applications, Inc., La Jolla, Calif. 
(USA)). Nov 1977. 245p. MF A0Ol1. 

Portions of document are illegible. 

The waste of 60 to 90% of the input energy in current models 
of kitchen ranges and ovens can be reduced with a concomitant 
reduction in the energy bills of individual consumers. One finding is 
that if all the recommended energy efficiency improvements (which 
are now technologically and economically feasible) are implemented 
in the projected production of 7.2 million kitchen ranges in 1980, the 
efficiency improvements would amount to 24% for standard electric 
ranges and 86% for gas ranges. This energy savings would be 
equivalent to 3,000,000 barrels of oil (1980). Assuming a constant 
manufacturing rate, the cumulative savings by 1993 would be 40 
million barrels of oil every year thereafter. Science Applications, 
Inc., performed a detailed study to develop energy-efficiency im- 
provement targets for kitchen ranges and ovens. This report details 
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the evaluation methodology, test procedures, test results, and target 
recommendations that are the results of SAI’s one-year program. 


18387 (SAN/1234—1/2) Mixed strategies for energy conserva- 
tion and alternative energy utilization (solar) in buildings. Final report. 
Volume II. Detailed results. (Honeywell, Inc., Minneapolis, Minn. 
(USA). Energy Resources Center). Jun 1977. Contract EY-76-C-03- 
1234. 412p. Dep. NTIS, PC A18/MF AO1. 

The mixed-strategy analysis was a tradeoff analysis between 
energy-conservation methods and an alternative energy source 
(solar) considering technical and economic benefits. The objective of 
the analysis was to develop guidelines for: reducing energy require- 
ments; reducing conventional fuel use; and identifying economic 
alternatives for building owners. The analysis was done with a solar 
system in place. This makes the study unique in that it is determining 
the interaction of energy conservation with a solar system. The 
study, therefore, established guidelines as to how to minimize capital 
investment while reducing the conventional fuel consumption 
through either a larger solar system or an energy-conserving tech- 
nique. To focus the scope of energy-conservation techniques and 
alternative energy sources considered, five building types (house, 
apartment buildings, commercial buildings, schools, and office build- 
ings) were selected. Finally, the lists of energy-conservation tech- 
niques and alternative energy sources were reduced to lists of 
manageable size by using technical attributes to select the best 
candidates for further study. The resultant energy-conservation tech- 
niques were described in detail and installed costs determined. The 
alternative energy source reduced to solar. Building construction 
characteristics were defined for each building for each of four 
geographic regions of the country. A mixed strategy consisting of an 
energy-conservation technique and solar heating/hot water/cooling 
system was analyzed, using computer simulation to determine the 
interaction between energy conservation and the solar system. Final- 
ly, using FEA fuel-price scenarios and installed costs for the solar 
system and energy conservation techniques, an economic analysis 
was performed to determine the cost effectiveness of the combina- 
tion. (MCW) 


18388 (SAN/1234—1/3) Mixed strategies for energy conserva- 
tion and alternative energy utilization (solar) in buildings. Final report. 
Volume III. Appendixes. (Honeywell, Inc., Minneapolis, Minn. 
(USA). Energy Resources Center). Jun 1977. Contract EY-76-C-03- 
1234. 393p. Dep. NTIS, PC A17/MF AOl1. 

This appendix summarizes building characteristics used to 
determine heating and cooling loads for each of the five building 
types in each of the four regions. For the selected five buildings, the 
following data are attached: new and existing construction charac- 
teristics; new and existing construction thermal resistance; floor plan 
and elevation; people load schedule; lighting load schedule; appli- 
ance load schedule; ventilation schedule; and hot water use schedule. 
For the five building types (single family, apartment buildings, 
commercial buildings, office buildings, and schools), data are com- 
piled in 10 appendices. These are Building Characteristics; Alternate 
Energy Sources and Energy Conservation Techniques Description, 
Costs, Fuel Price Scenarios; Life Cycle Cost Model; Simulation 
Models; Solar Heating/Cooling System; Condensed Weather; Single 
and Multi-Family Dwelling Characteristics and Energy Conserva- 
tion Techniques; Mixed Strategies for Energy Conservation and 
Alternative Energy Utilization in Buildings. An extensive bibliogra- 
phy is given in the final appendix. (MCW) 


18389 Status of Federal energy conservation programs. Part 1. 
Hearing before the Committee on Energy and Natural Resources, 
United States Senate, Ninety-Fifty Congress, first session on the 
progress achieved by Federal programs aimed at increasing the effi- 
ciency of energy use in the United States and the potential for further 
improvements in energy efficiency through additional legislation, April 
4, 1977. nt og gl _— Committee on Energy and Natural Re- 
sources (1977). 285 

The pads = Awe ll was conducted to study facts necessary 
to understand President Carter's energy conservation ideas. Energy 
conservation will demand sacrifice; any effective plan will demand, 
in the short term, greater capital outlay by industry, and, ultimately, 
by the consumer. Statements were heard from Dr. Barry Common- 
er, Washington University, St. Louis, Missouri; Gary DeLoss, Public 
Interest Research Group; Dr. John Gibtons, University of Tennes- 
see, accompanied by MaCauley Whiting, Dr. R. Eugene Goodson, 
Dr. Robert H. Williams, Eric Hirst, and Jerry Decker; Dr. R. 
Eugene Goodson, Purdue University; Denis Hayes, Worldwatch 
Institute, Washington, D.C.; Dr. Eric Hirst, ORNL, Senator Henry 
Jackson, Washington; Senator J. Bennett Johnston, Louisiana; Dr. 
Henry A. Kissinger, Alliance to Save Energy; Max Ladt, profession- 
al engineer, Paducah, Kentucky; Glenn E. Watts, Alliance to Save 
Energy and Communication Workers of America; MaCauley Whit- 
ing, Dow Chemical Company; and Dr. Robert H. Williams, Prince- 
ton University. (MCW) 


18390 Energy conservation and economic growth. Males, R.H. 
(Electric Power Research Inst., Palo Alto, CA). pp 3-10 of In 
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Energy use management. Vol. I. Fazzolare, R.A. (ed.). Elmsford, 
NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

There is a need for a greater understanding of the qualitative 
concept of conservation and of the quantitative evaluation of actual 
energy savings, as well as more specific knowledge of the effects on 
the economy of policy initiatives to implement more energy-con- 
serving life-styles. This paper lays a foundation for this understand- 
ing by defining “conservation; by listing the mechanisms that 
motivate conservation actions; and by describing the possible effects 
of conservation actions. By the use of economic models and econo- 
metric estimations, it has been determined that the efficient use of 
energy can, in the long run, reduce energy consumption in the U.S. 
by substantial amounts without severe effect on the economy. 
Beyond this, additional lifestyle changes and technology shifts begin 
to reduce measurably the size of the nation’s economic activity. The 
effects of energy price increases in the short run, and especially on 
the low-income consumer and the producer whose options for 
change are limited, will contribute to serious inflationary pressures. 
The incorporation of energy efficiency (or conservation”) into our 
economy and managing the income redistributive effects of higher 
energy prices will require delicate balance and great political 
wisdom for dealing fairly with all sectors of the economy. 


18391 Reviewing the conservation technology base for an energy 
R and D study. Sheneman, R.L. (Energy Research and Development 
Administration, Washington, DC). pp 119-122 of In Energy use 
management. Vol. I. Fazzolare, R.A. (ed.). Elmsford, NY; Pergamon 
Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

Conservation is one of the goals of the National Energy Plan. 
Energy consumption must be reduced and energy that is used, used 
more efficiently. Three types of action are required to achieve 
national conservation of energy: promotion of an energy conserva- 
tion ethic to reduce the demand for energy; conservation of facilities 
and equipment to provide essentially the same service with less 
energy; and the introduction of new, energy-efficient methodologies 
and technologies that conserve energy by using it more effectively 
or by using more abundant or self-renewing sources of energy. 

) 


(MCW 


18392 Long-run substitutability of communications for transpor- 
tation. Dordick, H.S. (Univ. of Southern California, Los Angeles). 
pp 665-670 of In Energy use management. Vol. I. Fazzolare, R.A. 
(ed.). Elmsford, NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

Studies of the substitutability of communications for transpor- 
tation examine the savings achievable if significant numbers of 
workers choose to communicate with rather than commute to their 
jobs. Savings in fuel and reduction in air pollution are postulated. 
Secondary economic effects are also examined. These studies define 
the conditions for making this trade-off possible, in particular, the 
availability of suitable communications technology that allows for 
remote or distributed offices, changes in management and employee 
attitudes and behavior, and real or perceived relative advantages 
achievable. Another approach to the consideration of energy savings 
via communications, based upon the substitution of investments in 
communications technology as opposed to investments in transporta- 
tion infrastructure, is reported. A multiregional/multi-industry fore- 
casting model is used to evaluate the impact of investments in 
communications technologies and services on a county. 


18393 Some energy implications of the telecommunications/ 
transportation tradeoff. Harkness, R.C. (Stanford Research Inst., 
Menlo Park, CA). pp 675-680 of In Energy use management. Vol. I. 
Fazzolare, R.A. (ed.). Elmsford, NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

The objective of this paper is to give a policy level overview 
of two concepts by which telecommunications might reduce travel 
demand and thus conserve energy. The first concept is the substitu- 
tion of two-way audio or audio-video “teleconferencing” systems for 
business trips. Research on the energy aspects, effectiveness, and 
potential magnitude of substitution is summarized. Twenty percent 
substitution of business trips would save about 190,000 barrels of fuel 
daily in 1985. The second concept is the dispersal of office jobs into 
neighborhood office centers thereby reducing commuting. If 50 
percent of the office work force participated, this could save 240,000 
barrels of fuel daily in 1985. Caveats about the possibility of generat- 
ing more travel are made. The paper concludes with policy recom- 
mendations for the next step in assessing the utility of these concepts 
for energy conservation. 
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18394 Teleph quip t building management for effective 
environmental control. Ingvaldsen, R.I.; Liss, W.J. Jr.; Shattuck, 
M.A. pp 681-686 of In Energy use management. Vol. I. Fazzolare, 
R.A. (ed.). Elmsford, NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

A building energy management and redesign program has 
been introduced by AT and T throughout the Bell System to go 
beyond the initial operating remedies to save energy. A survey team 
of mechanical and electrical engineers as well as building manage- 
ment and operation personnel (including at least one local man) 
survey, analyze, and implement building design and operation 
changes. Objectives are to save 25 to 30 percent of the 1975 energy 
consumption level. Three effective energy conservation measures 
involving capital expenditure for building operation and design 
changes described in detail are: air economy cycles and chiller 
bypass economizers, power management and control systems, and 
solar energy systems for direct conversion and building heating and 
cooling. A continuing development and implementation of innova- 
tive energy effective measures is expected as a result of the contin- 
ued efforts of the building survey and analysis teams. 





18395 Communications and energy management within an indus- 
trial complex. Katz, H.W. (Interactive Systems, Inc., Ann Arbor, 
MI). pp 687-690 of In Energy use management. Vol. I. Fazzolare, 
R.A. (ed.). Elmsford, NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

Although the utilization of the two-way broadband capabili- 
ties of the CATV network has experienced minimal growth in 
relation to initial expectations, there has been extensive applications 
within the industrial sector. The communication needs for data, 
video, and audio in a large-scale organization have generated a cost- 
effective use of the technology that was originally contemplated for 
the CATV industry. This paper describes the cable system designs 
that are currently used in over 20 industrial systems, the nature of 
the applications, the modems and terminals, the software capabilities, 
and a review of the experience gained over the past five years. The 
same terminals and computer software are used in a traffic control 
application and an educational program on a city cable system, and 
are also described in the paper. The experience with data, video, and 
audio within the industrial area will pave the way for community 
applications at an appropriate time. 


18396 Will teleconferencing really substitute for business travel. 
Ritt, P.E.; Carne, E.B. (GTE Labs. Inc., Waltham, MA). pp 691-697 
of In Energy use management. Vol. I. Fazzolare, R.A. (ed.). Elms- 
ford, NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

Many organizations have experimented with, and some have 
installed, teleconferencing facilities. Some use sound only (monaural 
or multi-channel), which can be supplemented by a facsimile or data 
channel, if required; others use two-way audio and video (usually 
black and white) so that both parties can see and hear each other; 
and some use one-way audio and video with a response channel. 
Almost without exception, the use of these facilities has involved 
students, educators, professionals, managers, and executives seeking 
to apply this new medium to education, medicine, business of gov- 
ernment, within the framework of large, dispersed institutions. It is 
concluded, though, that unless teleconferencing becomes less expen- 
sive, and travel becomes very expensive, teleconferencing facilities 
will not be applied. (MCW) 


18397 Transportation, energy, and information: some opportuni- 
ties for conservation policy. Tyler, M. (Communications Studies and 
Planning, London). pp 699-706 of In Energy use management. Vol. 
I. Fazzolare, R.A. (ed.). Elmsford, NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

Most human activities involve the joint use of energy, materi- 
als, and information. This paper explores the possibilities for achiev- 
ing improved economy in the use of energy through the application 
of technology to the transfer and processing of information. The 
examples given are taken from transportation, although similar prin- 
ciples can be applied in other fields. The paper considers the use of 
telecommunications and information in the control of transportation 
systems; in policies aimed to modify the pattern of demand for 
transportation; and to provide partial substitutes for some kinds of 
travel. The results of relevant technological, economic, and behav- 
ioral research are reviewed, and the paper presents the results of 
some recent comprehensive systems analyses. 21 references. 


18398 Energy conservation in chemical reactions: some thermo- 
dynamical aspects. Bidard, R.A. (CEN, Paris). pp 11-22 of In Energy 
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use management. Vol. II. Fazzolare, R.A. (ed.). Elmsford, NY; 
Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P2. 

The energy crisis has resulted in emphasis being placed on 
energy conservation. When dealing with energy, it is not sufficient 
to consider only heat, but the temperature level of the heat must be 
considered in a process. The author feels that, in the usual consider- 
ations of chemical reactions, all of the implications are not empha- 
sized completely. In this view, he examines endothermic and exoth- 
ermic processes, some equations, and some practical applications. He 
concludes, actual practice is to accept very low energetical efficien- 
cies (thermal ones are not considered here) in chemical 
processes...we have described the general lines of some solutions... . 
But when one is forced with a sudden increase in fuel cost, one must 
anyhow work a new economical balance between consumptions and 
investments, in which consumptions have to be reduced substantial- 
ly, and investments increased sufficiently, so as to reach a new 
minimum overall cost.” (MCW) 


18399 Effective energy end use: opportunities and barriers. Gyf- 
topoulos, E.P. (Massachusetts Inst. of Tech., Cambridge); Widmer, 
T.F. pp 45-55 of In Energy use management. Vol. II. Fazzolare, 
R.A. (ed.). Elmsford, NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P2. 

This paper discusses: (1) the significant contribution that 
improved end-use efficiency can make to the resolution of the 
energy problem, not only from the standpoint of more effective use 
of resources, but more importantly from that of the national econo- 
my; (2) some barriers that inhibit the adoption of conservation 
measures; and (3) an accelerated conservation plan. Two weli- 
known aspects of the energy problem are: (1) the fuels that are 
currently consumed (especially the liquid and gaseous forms) are 
finite and are being exhausted at an alarming rate; and (2) the 
incremental capital investments for the new energy supplies are 
much larger than the average investments that have been made in 
the past to obtain comparable amounts of existing supplies. 1 table, 6 
figs., 6 refs. 


18400 Analysis and reduction of energy use in the building indus- 
try. Stein, R.G. pp 333-336 of In Energy use management. Vol. II. 
Fazzolare, R.A. (ed.). Elmsford, NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P2. 

The building industry, producing 10 percent of the gross 
national product and requiring 15 percent of the energy used by 
industry, has not been examined for energy conservation because of 
the more-obvious opportunities for reduction of energy use in the 33 
percent of energy use in the operation of buildings. Although the 
industry is fragmented and highly complex in its organization, there 
are numerous Opportunities for energy reduction based on a detailed 
understanding of the industry. Methods include substitution, industri- 
al efficiency, regionalism, structural refinement, and extended build- 
ing use. 


18401 Appropriate technology and energy conservation: a Canadi- 
an experience. McCloskey, B. (Univ. of Petroleum and Minerals, 
Dhahran, Saudi Arabia). pp 347-354 of In Energy use management. 
a Fazzolare, R.A. (ed.). Elmsford, NY; Pergamon Press Inc. 
(1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P2. 

Many developing societies still have, yet are rapidly losing, 
environmental attitudes and “technologies” that are appropriate to 
their context. Inherent in such attitudes, and particularly manifest in 
the siting and construction of indigenous habitats, is a strong feeling 
for energy conservation. The project described is an attempt, in part, 
to identify indigenous technologies and energy-conserving building 
methods so as to develop, with modifications and additions, a form 
of housing appropriate to Indian reserves in Northern Quebec. 


18402 Regulatory incentives for efficient energy use. Cavagnaro, 
W.J. (California Public Utilities Commission, San Francisco). pp 
469-474 of In Energy use management. Vol. II. Fazzolare, R.A. 
(ed.). Elmsford, NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P2. 

The regulatory agency establishes utility rates. California's 
lifeline electric rates and leadership in developing time-of-use elec- 
tric rate designs encourage overall energy conservation and particu- 
larly influence use of electricity at the time of peak demand. Other 
conservation programs in effect in California include building and 
appliance standards, voltage regulation, load management, and util- 
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ity retrofit programs covering home insulation, intermittent ignition 
devices, gas and electric water heating, and many others. The 
regulatory agency offers financial incentives to the utilities in adopt- 
ing procedures for rapid recovery of utility costs and added consid- 
eration in allowable fair rate of return. Incentives to customers for 
energy conservation are also encouraged and allowed in rate fixing 
by the regulatory agency. 


18403 Role of government in causing energy end-use efficiency: 
an overview. Martin, L.H. (Martin and Martin, Modesto, CA). pp 
457-519 of In Energy use management. Vol. II. Fazzolare, R.A. 
(ed.). Elmsford, NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P2. 

An insight is provided into the manner in which government 
does, or in the future may, participate in global effort to cause 
energy-use efficiency. Every effort is made to focus this paper on the 
subject of end-use efficiency. Although heavy emphasis is placed on 
U.S. programs and policies in most of the sections, the basic strate- 
gies identified as well as the problems in developing and implement- 
ing such strategies parallel the situation that is found in most other 
energy-consuming nations of the world. 113 references. 


18404 Swedish energy conservation campaign. Schipper, L.; 
Schipper, A.B. pp 521-525 of In Energy use management. Vol. II. 
Fazzolare, R.A. (ed.). Elmsford, NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P2. 

Sweden, faced with higher bills for imported oil, higher costs 
for electricity, and risks from over-dependence on nuclear power, 
has sought a productive resolution of the energy dilemma. That 
resolution rests upon making energy work harder—energy conserva- 
tion. In the Spring of 1975, the Swedish parliament reached a 
decision concerning Sweden’s energy future. Among other things, it 
was decided that the yearly rate of growth in energy use should be 
reduced from an average of 4.5 to 2 percent until 1985. Thereafter, 
the rate of growth will decrease to an average of 1 percent in order 
to reach zero-growth in the beginning of 1990. While the final 
“energy policy” is not due until 1978, the first steps in Sweden have 
been more dramatic and steady than in the U.S. These steps mean 
that Swedes will have to learn to conserve energy. 


18405 Energy use proficiency: the validity of interregional com- 
parisons. Starr, C.; Field, S. (Electric Power Research Inst., Palo 
Alto, CA). pp 561-577 of In Energy use management. Vol. II. 
Fazzolare, R.A. (ed.). Elmsford, NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P2. 

Conservation of available energy supplies is widely recog- 
nized as an important and highly desirable national goal. With 
respect to the next several years, energy conservation, brought about 
by both wider use of improved practices and the introduction of 
more efficient end-use devices, offers the only immediate hope for 
reducing our growing dependence on foreign oil. The rapidly chang- 
ing world-wide energy situation has recently stimulated studies 
focused on the potential for conservation. In the current discussion 
of national energy conservation, several investigators have used 
comparisons of U.S. Gross Domestic Product per unit of primary 
fuel energy (GDP/E) with that of foreign countries to measure the 
relative “efficiency” of national energy use. The differences in the 
GDP7YE are then used to infer the potential for energy conservation 
that may exist in the U.S. The analysis in this paper shows that 
GDPYE is not a valid parameter for this purpose. Further, this paper 
shows that the GDP/E parameter is a secondary indicator of the mix 
of economic activities and the real income per unit of labor in any 
nation. In this paper the term “energy use proficiency” is used to 
describe the effectiveness with which a country uses its energy 
resources to achieve its economic and social goals. 


18406 European energy conservation policies: an evaluation. Ran- 
ninger, H.; Martin, J.M. (Institut Economique et Juridique de 
l'Energie, Grenoble, France). pp 683-691 of In Energy use manage- 
ment. Vol. II. Fazzolare, R.A. (ed.). Elmsford, NY; Pergamon Press 
Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P2. 

Comparative analysis of energy conservation policies in 11 
European countries reveals important differences in the nature, 
intensity, and rapidity of national government responses to the 
energy crisis. Reviewing the “mix” of measures adopted in each 
country suggests that while all conservation policies have encoun- 
tered major obstacles, certain institutional, economic, and social 
factors are explicative of many cross-national differences. 
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18407 Sociological implications of efficient energy use. Untracht, 
M.R. (Applied Nucleonics Co., Inc., Santa Monica, CA). pp 693-698 
of In Energy use management. Vol. II. Fazzolare, R.A. (ed.). Elms- 
ford, NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P2. 

The question of using energy more efficiently is basically one 
of technology, economics, and social change. That is to say, we can 
have access to new technological developments, understand how to 
benefit by use of alternate sources of energy, and understand the 
basic processes involved in using energy more efficiently; but with- 
out recognizing the implications of these changes economically and 
socially, efficient energy use may never become a permanent part of 
our lifestyle. Thus, the essential problem concerns how to implement 
more efficient technologies and practices such that they will be 
integrated in and complement other aspects of our culture. This 
paper uses a model of social change derived from Thomas LaBelle, 
which proposes that the behavior of a particular culture can be 
viewed by examining its three basic components—technology, social 
organization, and ideology. This provides a basis for understanding 
the sociological implications of more efficient energy use. The paper 
begins with an explanation of the LaBelle model and then applies it 
to the question of more efficient energy use, particularly in regard to 
the "American way of life.’ The result is a framework for change 
which states that in order for more efficient energy use to become a 
permanent part of our value system such that it is practically applied 
by all members of our society, all aspects of our culture must change. 
The paper proposes specific programs that seek to change the 
ideology and social organization components such that they coincide 
with the changes occurring in the technology component. 


18408 Energy conservation. Sant, R.W. (Federal Energy Ad- 
ministration, Washington, DC). pp 26p, Chapter XIV of In Proceed- 
ings of National Energy Forum. Volume II. Jackson, J.L. (ed.). 
Akron, OH; University of Akron (1976). 

From National energy forum; Akron, OH, USA (26 Jul 1976). 

See CONF-760761—P2. 

Mr. Sant, former Ass’t. Administrator for Energy Conserva- 
tion, FEA, points out that conservation is by far the largest and most 
attractive energy source that we have. This is not the conservation 
of belt-tightening, curtailing, or reducing consumption—but that of 
investing in improved productivity of energy use, so that we can 
find a way to get more usable work for Btu burned. For example 
translated into figures: (1) home ceiling insulation works out to about 
$7.00/barrel oil; (2) electronic ignitors on gas furnaces to $1.60/1000 
cu ft; (3) storm windows to about $10.00/barrel oil; and (4) cogener- 
ation using waste steam in industrial plants to about 20 to 25 mills/ 
kWh. Mr. Sant advocates a much simplified national energy policy: 

“that we should choose additional or marginal Btu's of energy that 
are required on the basis of the lowest cost to our society, whether 
that energy is saved or produced, as long as it meets the Federal and 
State environmental requirements which are probably inadequate as 
yet.” He sees an ultimate of 14 million bbl. oil/day by this means, 
and feels, with what's happened since the 1973 embargo, we will get 
seven of those 14 million by 1985 in any case. The problem is to 
somehow get the other seven, and he sees three things that would be 
required to accomplish this: (1) consumer groups must get behind 
the effort; (2) Congress must provide meaningful incentives for 
making the investment; and (3) all the present fragmented interests 
for improved efficiency must be consolidated. 
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REFER ALSO TO CITATION(S) 16467, 16565, 16584, 16610, 
16611, 17432, 17487, 18315, 18316, 18348, 18352, 18373, 18391, 
18427, 18429, 18444, 18445, 18460, 18464, 18488, 18503, 18598, 
18604, 18611 


18409 (BNWL-SA—6336) Energy Northwest: Alaska, Idaho, 
Oregon, and Washington. (Battelle Pacific Northwest Labs., Rich- 
land, Wash. (USA)). Oct 1977. Contract EY-76-C-06-1830. 52p. Dep. 
NTIS, PC A04/MF AO1. 

The four-state area, one of 10 Federal regions established to 
streamline Federal operations and encourage Federal-state-local coo- 
peration, includes Alaska, Washington, Oregon, and Idaho. The 
sources of energy and some energy technology are first reviewed 
briefly. The physical characteristics and regional developments are 
identified. Energy reserves, production, imports, facilities, and con- 
sumption are examined for the Northwest. The following energy 
issues are examined: conservation, electric rates, Clean Air Act of 
1970, continental shelf development, transmission corridors, central- 
ized electric generation, electric generation mix, electric power 
planning, environment and safety regulations, water use, electric 
energy forecasts, and oil tankers. (MCW) 
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18410 (COO/2906—1) Seasonal energy-storage requirements. 
Final report for Project 8982, June 30, 1976—September 30, 1976. 
(Institute of Gas Technology, Chicago, Ill. (USA)). Aug 1977. 
Contract EY-76-C-02-2906. 113p. Dep. NTIS, PC A06/MF AOl1. 

This report quantifies the residential heating and cooling 
markets by census region and type of fuel. It also makes projections 
of residential heating and cooling demand to the year 2000 and 
estimates the effect of electrification scenarios on reducing the end- 
use consumption of fuels for heating and cooling purposes. Oil and 
natural gas storage capacity and costs are also reviewed for the 
residential sector to determine what price electric seasonal storage 
must reach to be competitive with its alternatives. Possible electric 
storage technologies are reviewed for their applicability to seasonal 
storage, and areas for further research are suggested. 


18411 (EPRI-PS—535-SR) Integrated supply-demand projects 
for energy growth. Adar, J.; Manne, A.S. (Electric Power Research 
Inst., Palo Alto, Calif. (USA)). Jul 1977. 22p. Dep. NTIS, PC A02/ 
MF AOI. 

In its planning work, EPRI needs tools for checking the 
consistency of long-term supply and demand projections. This report 
summarizes a series of calculations made with one such tool - the 
Energy Technology Assessment model. An attempt is made to assess 
the consequences of delays (or of indefinite deferral) of the ongoing 
programs for the fast breeder reactor and for plutonium recycling 
into LWRs. These consequences depend heavily upon the rates of 
energy demand growth to the year 2000 and beyond. 


18412 (ORAU/IEA(M)—77-21) Can the Sun replace uranium. 
Weinberg, A.M. (Institute for Energy Analysis, Oak Ridge, Tenn. 
(USA)). Jul 1977. Contract EY-76-C-05-0033. 3lp. Dep. NTIS, PC 
A03/MF AO1. 

Two asymptotic worlds, one based on solar energy, the other 
based on nuclear energy, are compared. The total energy demand in 
each case is 2,000 quads. Although the Sun can in principal supply 
this energy, it probably will be very expensive. If the energy were 
supplied entirely by breeders, the nuclear energy system would pose 
formidable systems problems--particularly safety and proliferation. It 
is suggested that in view of these possible difficulties, all options 
must be kept open. 


18413 Energy for what. Lee, E.S. (Univ. of Georgia, Atlanta). 
EPRI J.; 2: No. 10, 24-27(Dec 1977). 

The energy requirements for providing Americans with a job, 
house, and car are analyzed in terms of population growth and 
dynamics. Changes in the racial, ethnic, and age composition of the 
population affect the energy implications of supplying these basic 
needs. Energy for a 20 percent increase in jobs by the year 2000 
means an increase in production and a corresponding increase in 
consumption as opposed to conservation. Housing trends toward 
more single-family dwellings have not increased as rapidly as the 
trend for smail dwellings and fewer occupants per dwelling. More 
energy is needed to construct and equip this growing number of 
separate households. Suburban and rural residences require addition- 
al energy for commuting, mostly by private automobile. While 
vehicle ownership and operation is central to daily life, it has further 
concentrated the population rather than spreading it. A curb on 
energy consumption must be applied carefully if it is to avoid 
disruptions of lifestyle, costly changes in the social and economic 
system, and if it is to remain supportive of those whose aspirations 
remain to be met. (DCK) 


18414 Energy: the national situation. Robel, R.J. Ottawa, KS; 
Ottawa University (1977). 10p. (CONF-770250—1). 

From Symposium on energy alternatives; Ottawa, KS, USA 
(4 Feb 1977). 

The author, chairman of the Kansas Energy Advisory Coun- 
cil, says that we do not have an energy crisis (a crisis indicates an 
acute situation), but rather a shortage of domestic energy supplies. 
He continues, "What makes the problem more serious is that our 
domestic shortage of crude oil is being hidden from the public by 
expensive imported oil (costing this nation about 39 billion dollars 
per year, 43 times the value of the 1976 Kansas wheat crop), while 
our domestic shortage of natural gas is being replaced by alternate 
fuels, imported oil or imported liquid natural gas each of which are 4 
to 5 times more expensive than domestic natural gas. Few in Wash- 
ington wish to even discuss the economic impact of our domestic 
energy shortage on our economy, the industrial sector, or the 
average home owner”. Dr. Robel further feels that the economic 
impact on the nation is going to become more severe in the coming 
years. He reviews the energy situation, focusing on petroleum and 
natural gas using supporting data, and discusses briefly coal sources 
and nuclear power. (MCW) 


18415 Energy planning in developing countries. Kashkari, C. 
(Univ. of Akron, OH). pp 941-946 of In Energy use management. 
Vol. I. Fazzolare, R.A. (ed.). Elmsford, NY; Pergamon Press Inc. 
(1977). 
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From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

The energy crisis has hit the developing countries the hardest. 
The spiralling worldwide inflation, caused by the hike in oil prices, 
has put a strain on the meager resources available to them. These 
countries spend almost their entire foreign exchange earnings on oil 
imports and barely manage their present industrial activity. The 
rural-electrification programs have been dealt a severe blow by the 
sudden depletion of funds. There does not seem to be any hope of 
social transformation of one and a half billion people living in rural 
areas in the developing countries. The only way to approach the 
problem is to plan rural development based on renewable energy 
resources such that dependence on imports would be eliminated. It is 
suggested that Rural Energy Co-operatives be set up that will 
undertake and coordinate energy work in villages. Under the aus- 
ices of the United Nations, model energy villages should be estab- 
ished. These villages would be energy-efficient units, utilizing indig- 
enous energy reserves to the maximum possible extent. 


18416 Energy use for subsistence and prospects for development. 
Parikh, J.K. (International Inst. for Applied Systems Analysis, Lax- 
enburg, Austria). pp 991-999 of In Energy use management. Vol. I. 
Fazzolare, R.A. (ed.). Elmsford, NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

The paper focuses on the present use of energy in the devel- 
oping countries in order to first estimate the energy required for 
subsistence-level activities and to see how much surplus is available 
for economically productive activities taking into account both the 
commercial and non-commercial (firewood, farmwaste) energy. Re- 
lationships are derived for explaining the uses of both of these 
energy forms in terms of economic and demographic variables from 
the sample of 82 countries. These relationships are then used to show 
that the dependence on non-commercial energy is likely to continue 
up to 2000 A.D. and beyond. During the transitional phase of 
development it will be essential to use intermediate technology to 
make the currently inefficient use of non-commercial energy more 
efficient by converting them into more versatile forms such as 
methane and other synthetic fuels and employing renewable re- 
sources such as solar and hydro potential. 


18417 Forecast of likely U.S. energy supply demand balances for 
1985 and 2000 and implications for U.S. energy policy. Gustaferro, 
J.F. (Dept. of Commerce, Washington, DC). pp 587-596 of In 
Energy use management. Vol. II. Fazzolare, R.A. (ed.). Elmsford, 
NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P2. 

This document projects future U.S. energy balances based on 
a 1.2 percent per capita energy growth rate. These balances take into 
account declining U.S. and world oil and gas reserves and limitations 
on fuel substitutability. The forecast projects U.S. energy consump- 
tion of 87 Quads in 1985 and 116 Quads in the year 2000; continuing 
dependence on foreign oil imports for the remainder of this century 
(40 to 50 percent of U.S. petroleum consumption); a continuing shift 
to electricity (accounting for more than 50 percent of primary U.S. 
energy in 2000), which will necessitate building the equivalent of one 
1100-MW power plant every 16 days to the year 2000; potential 
disarray in the petroleum-based transportation sector in the 1990 to 
2000 decade. The forecast notes that the U.S. will still be a long way 
from full transition to nonexhaustible energy resources by the year 
2000. At that time, hydropower and geothermal sources will provide 
about 7 percent and solar/biomass/wind only about 4 percent and 
the semi-exhaustible fuel sources of coal and fission nuclear will only 
be supplying 51 percent of our energy. 


18418 Energy supply to the year 2000: global and national stud- 
ies. Second technical report of the workshop on Alternative Energy 
Strategies (WAES). Martin, W.F. (ed.). Cambridge, MA; MIT Press 
(1977). 422p. . 

This second technical report takes a worldwide inventory of 
available energy assets, focusing primarily on oil, natural gas, coal, 
and nuclear fuel. The potential contributions of other fossil fuels 
such as oil sands and shales are discussed, as well as renewable 
resources such as solar, geothermal, and hydroelectric energy. The 
book contains a detailed global data base, global resource overviews, 
a discussion of the situation of developing countries, and studies of 
supply availability in thirteen major consuming countries (Canada, 
Denmark, Finland, France, German Federal Republic, Italy, Japan, 
Mexico, Netherlands, Norway, Sweden, United Kingdom, and the 
United States). 


18419 Energy supply/demand integrations to the year 2000: 
global and national studies. Third technical report of the workshop on 
Alternative Energy Strategies (WAES). Basile, P.S. (ed.). Cambridge, 
MA; MIT Press (1977). 719p. . 
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The third technical report contains the detailed back-up data 
for the final energy strategies suggested by WAES. It contains 
details of energy supply and demand balances or projected imbal- 
ances for the years 1985 and 2000 for thirteen major consuming 
countries, for the aggregated developing countries, and for the non- 
Communist world as a whole. Two methods of matching supply to 
demand are presented: an unconstrained approach, which relies on 
national preferences and does not take explicit account of global 
supply limitations, and a constrained approach, which allocates 
resources according to a range of preferences in such a way as to 
minimize the total cost of energy to world consumers. The con- 
strained approach uses the Global Energy Mini-Model, a detailed 
description of which is provided in the report. 


18420 Energy crisis creates need for greater cooperation among 
Western Hemisphere nations. Orfila, A. (Organization of American 
States, Washington, DC). Electr. Perspect.; 77/5: No. 77-1E, 25- 
29(1977). 

As recognition of the need for international cooperation in a 
common effort to resolve energy-supply problems emerges, the 
future impact of energy shortages in the Western Hemisphere is 
under study by the Organization of American States (OAS). Trends 
are developing toward recognizing the need to base decisions on 
regional rather than national data, accepting the reality of limited 
and exhaustible resources and the need to develop nuclear energy, 
and recognizing the —— between energy consumption and 
national growth. A number of important differences between the 
member nations are identified. Among these differences are level of 
dependence on imported oil, level of energy self-sufficiency, distri- 
bution of coal reserves, and opportunities for conservation. The 
OAS has undertaken energy-related management and feasibility 
studies as it looks for ways to bring the energy-deficient nations into 
a hemispheric cooperative with the United States. (DCK) 


18421 Opening presentation. Fisher, W. (Dept. of the Interior, 
Washington, DC). pp 32p, Chapter I of In Proceedings of National 
Energy Forum. Volume I. Jackson, J.L. (ed.). Akron, OH; Universi- 
ty of Akron (1976). 

From National energy forum; Akron, OH, USA (26 Jul 1976). 

See CONF-760761—P1. 

Dr. Fisher, in opening the Forum, emphasizes at the outset 
that we in the U.S. no longer have the luxury of picking and 
choosing what energy sources we use. This implies the need for a 
much greater degree of energy sufficiency in the country, and he 
says that we indeed need to develop all the resources that we 
know—those immediately at hand and those that we hopefully can 
develop in the next generation. He feels strongly that we do not 
have the option of forfeiting a single energy source that we know 
today—in other words the issue is not “which” energy source, but 
“how” to best develop each. There is no clever, single answer to our 
energy problem, he points out; there will have to be many answers. 


POLICY, LEGISLATION, AND REGULATION 


REFER ALSO TO CITATION(S) 18302, 18347, 18358, 18359, 
18364, 18381, 18389, 18391, 18402, 18403, 18406, 18414, 18417, 
18420, 18421, 18434, 18440, 18441, 18469, 18470, 18590 


18422 (BNL—50679) State legislatures and energy policy in the 
Northeast: energy facility siting and legislative action. (Brookhaven 
National Lab., Upton, N.Y. (USA)). Jun 1977. Contract EY-76-C-02- 
0016. 267p. (PU/CES—40). Dep. NTIS, PC A09/MF AO1. 

At the Federal level, a vast array of bureaucratic and legisla- 
tive institutions are presently immersed in various explorations of 
energy policy and its national ramifications. Almost each of the 50 
states has Energy offices. One element of the institutional/political 
equation, however, often is missed in studies of energy policy: the 
state legislature. This institution may well be vitally important to 
formulation of broad policies, and certainly is critical to successful 
implementation of certain aspects of those policies--especially when 
new enabling legislation, new tax incentives, or new regulatory 
powers are required. The study covers three main aspects of energy- 
policy formulation and action by state legislatures: legislative struc- 
ture; enactment of energy-facility-siting laws; and passage (or defeat) 
of significant energy legislation of a more general nature. Emphasis 
is placed on energy-facility-siting statutes and approaches for two 
reasons. First, energy facilities have a great impact on land use, 
environmental quality, and economic growth. Second, siting of these 
facilities raises inherent conflicts in the attempt to achieve balance 
between potentially contradictory objectives. The states of New 
Jersey and Maryland were examined in considerable depth as exam- 
ples in this study. (MCW) 


18423 (BNWL-RAP—20) Organizations influencing Northwest 
energy policy and management. Wilfert, G.L. (Battelle Pacific North- 
west Labs., Richland, Wash. (USA)). Aug 1977. Contract EY-76-C- 
06-1830. 85p. Dep. NTIS, PC AOS/MF AO1. 
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The first material presented addresses those organizations and 
entities that are national in scope and/or have influence at the 
national level. Agencies and organizations that are operating or are 
more directly influencing at the regional (multi-state) level and the 
state level are presented in the following chapters. The national 
energy-related organizations are grouped under three broad head- 
ings: Federal Government Entities, National Private Organizations, 
and Major National Citizen Organizations. The general format to be 
followed in this section is to (1) briefly describe for the first two 
groups the energy-related area within which the organization oper- 
ates; (2) provide the organization's address, telephone number, and 
key personnel; and (3) where there are geographic boundaries in- 
volved, provide an information map. Information on the regional 
energy-related organizations includes joint Federal-state government 
entities and regional private organizations. Information on state 
energy-related organizations includes state government entities, util- 
ity entities, and state energy-related associations. (MCW) 


18424 (TID—28031) Federal Energy Administration annual 
report, 1974—1975. (Federal Energy Administration, Washington, 
D.C. (USA)). 1975. 109p. Dep. NTIS, PC A06/MF AO1. 

The Federal Energy Administration (FEA) was created to 
reorganize and consolidate certain functions of the Federal govern- 
ment in a new agency to promote more-efficient management of 
such functions. An overview of FEA activities is reported here in 
energy policy development and implementation. Chapter 1 com- 
prises a review and analysis of the main FEA actions and their 
impact. Chapter 2 examines the mid-term outlook and long-term 
trends. Chapter 3 lists all recipients of FEA funds, while Chapter 4 
summarizes information-gathering activities. (MCW) 


18425 (TID—28046) Analysis of comprehensive cost adjustment 
mechanisms for the utility industry. Lamb, G.; Freedman, A. . (Mitre 
Corp., McLean, Va. (USA). METREK Div.). Oct 1977. 293p. Dep. 
NTIS, PC A13/MF AOl1. 

This report, prepared for the Office of Financial Incentives 
and Regulation at the Federal Energy Administration, reviews the 
history of comprehensive cost adjustment mechanisms (CCAM) in 
terms of their advantages and disadvantages as viewed from the 
perspective of regulated utilities, regulatory commissions, and utility 
customers. Comprehensive cost adjustment mechanisms (CCAM) 
are classified by basic form and function. A historical review of 
more representative CCAM’s is employed to assess the impacts of 
CCAM's on utilities, commissions, and customers over time. 


18426 Energy future of West Germany. Fells, I. (Univ. of New- 
castle upon Tyne, Eng.). Energy Policy; 5: No. 4, 341-344(Dec 1977). 

West Germany has had the strongest economy in Europe, but 
presently it is faltering. Environmentalists have halted construction 
of nuclear and fossil-fuel power plants. All this activity will affect 
the Autumn 1977 Energy Policy Programmes. Projected nuclear 
capacity will be greatly curtailed, but pressure is also being put on 
the relatively limited supplies of other indigenous fuels. Without a 
growing nuclear program, possibly based on the fast breeder or on 
the high-temperature thorium cycle system, the only way the coun- 
try can maintain its economic growth through the next 20 years will 
be on imported oil and coal, with the associated vulnerability to 
cutback and ultimately rapid depletion of reserves. So, compromise 
is essential, and there is time to achieve balance. (MCW) 


18427 Toward a California energy strategy. Varanini, E.E. III. 
(Californai Energy Resources Conservation and Development Com- 
mission, Sacramento). pp 527-538 of In Energy use management. 
Vol. II. Fazzolare, R.A. (ed.). Elmsford, NY; Pergamon Press Inc. 
(1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P2. 

The California Energy Resources Conservation and Develop- 
ment Commission has identified three points of view of energy 
strategy: (1) conservation and appropriate technology, termed Jeffer- 
sonian; (2) return to government fostering investment and develop- 
ment, termed Greelian; and (3) better government planning and 
regulation, termed Periclean. Scarcity and the extent to which 
institutions can deal with it are the key factors that determine the 
choice of energy policy. The Commission concludes it cannot wait 
until the debate over resource scarcity is resolved; a practical energy 
policy is needed for the interim, and its proposal for such a policy is 
presented. In general, the policy states that (1) there is security in 
diversity, benefit in flexibility; (2) known technology should be 
chosen; and (3) regulation should be avoided when possible. The 
keystone to the Commission’s program, conservation, and its other 
elements are discussed. (MCW) 


18428 Energy policy: strategies for uncertainty. Cook, P.L.; 
Surrey, A.J. London; Martin Robertson and Co. Ltd. (1977). 254p. 
8.50. 

This book is concerned with the interrelated decisions in- 
volved in “energy policy” and the organization of responsibilities for 
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decision-making. Part 1 examines the nature of energy policy, alter- 
native approaches to policy formulation, and the experience with the 
British energy policy introduced in 1967. Part 2 looks at the prob- 
lems and uncertainties facing the four major fuel industries—oil, 
coal, gas, and electricity. Although discussed largely in a British 
context there are many similarities with the fuel industries of other 
mixed economies. Part 3 provides a policy framework that recog- 
nizes the diversity of the interests involved, the strength of short- 
term political pressures, and the need for explicit value judgments on 
the weight to be given to the more distant future and the extent to 
which risks should be accepted. The authors present their preferred 
policy and compare it with alternative policies that stem from 
different value judgements. They are fully aware of the difficulties in 
pursuing a long-term strategy but firmly believe that, with appropri- 
ate organizational structures, limited success is possible—and that a 
formal long-term strategy would increase the coherence of energy 
policy and reduce the danger of short-term decisions prejudicial to 
the future. 


18429 Issues of energy policy. Linden, H.R. (Inst. of Gas Tech., 
Chicago). pp 33p, Chapter XVI of In Proceedings of National 
Energy Forum. Volume II. Jackson, J.L. (ed.). Akron, OH; Univer- 
sity of Akron (1976). 

From National energy forum; Akron, OH, USA (26 Jul 1976). 

See CONF-760761—P2. 

Dr. Linden’s talk involved the use of 83 slides that first 
depicted world energy demand, consumption, and resources. Then 
U.S. statistics in these areas are compared in some cases with the 
worldwide figures and in other cases with selected groups of coun- 
tries. He correlates post-World War II U.S. energy consumption 
with economic variables showing, among other things, that a 1 
percent increase in employment results in an increase of 627,000 bbl 
oil/day equivalent in energy consumption; also, a 1 percent increase 
in the real price of fossil fuels and power decreased energy consump- 
tion 60,000 bbl/day equiv. He further develops the energy supplies/ 
economics theme primarily in the fossil-fuel area and concentrates 
eventually on synthetic fuels. He concludes that synthetics may 
make it this time (in spite of high costs) because of four reasons: (1) 
little hope for more U.S. oil and gas; (2) world oil price will rise 
again; (3) energy conservation overestimated; and (4) synthetics 
cheaper than electricity. He shows hydrogen to be a most promising 
synthetic fuel for the longer term. 


FOSSIL FUELS 


REFER ALSO TO CITATION(S) 16339, 16584, 16589, 16589, 
18353, 18354, 18410, 18468 


18430 Depletion policy options for Western Europe. de Man, R.; 
de Vries, B.; Kommandeur, J. (Univ. of Groningen, Netherlands). 
Energy Policy; 5: No. 4, 319-333(Dec 1977). 

After carefully categorizing of known oil and gas reserves in 
Western Europe, the authors found that with present exploitation 
practices and conservative reserve estimates, indigenous oil and gas 
production might reach some 400 million tons oil equivalent (mtoe)/ 
year in the early 1980s, for 5 to 6 years. Appreciation of reserves 
appears to have minor importance for the North Sea fields. Howev- 
er, taking into account recently discovered fields and using high 
estimates for older fields, the production potential could well in- 
crease to 500 to 600 mtoe/year, or about half of Western Europe's 
present energy needs. Major discoveries up to a total of cumulative 
oil and gas reserves of some 18,000 mtoe might push production 
further up to 700 to 800 mtoe/year by 1985. Such a depletion policy 
would confront Western Europe with severe problems stemming 
from the need to substitute new energy sources for the declining 
indigenous oil and gas production—at an unprecedented rate and 
scale. In this context the authors propose the use of an effective 
reserve index instead of a static or dynamic one, to account for the 
fact that substitution of oil and gas is only possible at a fairly 
restricted rate. To avoid the social risks involved in such large-scale 
high-rate substitution processes, necessary only to maintain existing 
production levels, more attention should be paid to the desirability 
and consequences of a go-slow depletion policy. An energy policy 
based on longer-term interests would not favor speeding up indig- 
enous production—at least not on the basis of present knowledge. 


18431 Inter-fuel substitution possibilities: a translog application 
to intercountry data. Griffin, J.M. Int. Econ. Rev.; 18: No. 3, 755- 
769(Oct 1977). 

An earlier version of this paper was presented at the 1975 
Winter Meetings of the Econometric Society. 

Estimating the inter-fuel substitution relationships between 
fossil fuels is analyzed to explore the feasibility of policies that would 
replace crude oil with other fuels in the generation of electricity. 
The application of the translog function to a pooled sample is 
extended in order to measure inter-fuel substitution effects on elec- 
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tric utilities. Empirical results demonstrate the validity of the trans- 
log model and the plausibility of the elasticity estimates. Compared 
to U.S. time-series results with the translog model, substantially 
more elastic fuel-price responses were found, which raised the 
question of whether long-run adjustments are being measured in the 
time-series estimates. The concern appears valid in view of the 
prominence of time-series estimates in energy tax policy analysis and 
long-range forecasting. 20 references. 


18432 Arab oil producers and alternative sources of energy. 
Kamal, M.R. (Univ. of Petroleum and Minerals, Dhahran, Saudi 
Arabia). pp 857-872 of In Energy use management. Vol. I. Fazzo- 
lare, R.A. (ed.). Elmsford, NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

The successful development of adequate substitutes for oil 
accompanied by a reduction in demand for oil will have important 
effects on the oil-consuming nations as well as on the oil-producing 
nations. Such effects will not be only financial or economic but, in 
addition, there may be serious political consequences. For, while oil 
is an important component of the economies of the industrialized 
nations, it constitutes in many cases the major source of income to 
many of the oil-producing nations. This relationship that exists 
between the economic welfare of the oil-producing nations as well as 
the oil-consuming nations and the level of demand for oil u..akes the 
development of alternative sources of energy of prime importance to 
both of these groups. The oil consumers who depend heavily on 
imported oil as their major source of energy are keen on reducing 
this dependency by developing alternative sources of energy. On the 
other hand, the oil producers whose economies are dependent on 
income from the export of oil could be in serious economic trouble if 
the successful development of alternative sources of energy leads to 
a substantial reduction in demand for their oil. After a discussion on 
Arab oil resources, alternative energy source development that may 
impact the oil industry are discussed. These are coal and its by- 
products, nuclear and solar energy, oil from tar sands and oil shale, 
and geothermal energy. (MCW) 


18433 Geochemical interrelationships among fossil fuels, marsh, 

and landfill gas. Breger, I.A. (Geological Survey, Reston, VA). pp 

913-918 of In Future supply of nature-made petroleum and gas. 

Meyer, R.F. (ed.). Elmsford, NY; Pergamon Press Inc. (1977). 
F 


rom 1. UNITAR conference on energy and the future; 
Laxenburg, Austria (5 Jul 1976). 

See CONF-760763—. 

It is a generally accepted theory that fossil fuels arise from the 
residues of living systems. There are four major potential precursors 
to fossil fuels: carbohydrates, proteins, lignin, and lipids. Each of 
these substances is produced in enormous quantities by animals and 
plants, and from a quantitative point of view, each could easily 
account for such biomasses as coal, crude oil, or kerogen. The fate of 
carbohydrates, proteins, lignin, and lipids in the geological environ- 
ment is followed to establish interrelationships among the various 
fossil fuels. (MCW) 


18434 Expanded offshore leasing and the mandates of NEPA. 
McDermott, J.E. Nat. Resour. Lawyer; 10: No. 3, 531-553(1977). 

The Department of Interior's decision to expand its Outer 
Continental Shelf leasing both nationally and in southern California 
is reviewed to see if its environmental impact statement (EIS) and 
environmental review procedures were performed legally. At issue 
was Interior's failure to recirculate a substantially amended program- 
matic impact statement for further public comment and its later 
justification that comment was permitted during the waiting period 
after the statement was released. Also at issue was Interior's tract 
activities and tract-specific environmental review processes before a 
final EIS was released and before permission from the national 
leasing program was received. The conclusion is reached that 
Interior's decision-making process may have been compromised, and 
this could jeopardize the viability of future environmental reviews 
under the National Environmental Policy Act. 


COAL 


REFER ALSO TO CITATION(S) 16338, 16394, 16467, 16472, 
16479, 16481, 16561, 16562, 16563, 16564, 16565, 16569, 16576, 16578 


18435 (CONF-771005—7) Modeling long-term coal production 
with the Argonne Coal Market Model. Dux, C.D.; Krohm, G.C.; 
VanKuiken, J.C. (Argonne National Lab., Ill. (USA)). 1977. Con- 
tract W-31-109-ENG-38. 8p. Dep. NTIS, PC A02/MF AO. 

From Symposium on systems and decision sciences; Berkeley, 
CA, USA (2 Oct 1977). 

The Argonne Coal Market (ACM) Model was developed as 
part of the National Coal Utilization Assessment, a comprehensive 
study of coal-related environmental, health, and safety impacts 
funded by the Energy Research and Development Administration. 
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The model has a relatively high degree of regional detail on both 
supply and demand. Coal demands are forecasted by a combination 
of trend and econometric analysis. Coal supply in each region is 
characterized by a linearly increasing function relating increments of 
new mine capacity to the marginal cost of extraction. Rail transpor- 
tation costs and control technology costs are estimated for each 
supply-demand link. A quadratic programming algorithm is used to 
optimize flow patterns for the system. 


18436 Market potential for coals of the Illinois Basin. Malhotra, 
R. Urbana, IL; Illinois State Geological Survey (1977). 61p. 

The demand for coal, one of the principal United States 
energy sources, is expected to increase. According to the Federal 
Energy Administration forecast, in 1985 the demand for coal in the 
United States may amount to 1.0 billion tons (Federal Energy 
Administration, 1977). Because the areas where coal demand is 
projected to increase substantially in the near future lie close to the 
Illinois Basin, which includes all the coal resources in the entire 
states of Illinois and Indiana and in the western part of Kentucky, 
this increased use of coal is bound to influence the development of 
coal resources in the Illinois Basin. In this study the markets present- 
ly being served by the coals from the Illinois Basin are examined, 
and changes in the distribution patterns for the past decade are 
discussed. Also, in this study the projected increase in demand for 
coal through 1985 is examined in detail, and the market potentials 
this increase in demand is likely to create for Illinois Basin coals are 
evaluated. 


18437 European coal, 2000. London; National Coal Board 
(1977). 7p. 

Report discusses the role of coal in the energy policy of the 
European Community; examines world and EEC energy back- 
grounds and the markets for coal; assesses the European coal 
industry's potential to meet an increasing demand trend over the 
next quarter century; and finally notes the implications that the 
greatest possible development of European resources is essential and 
lists the actions required at Community level. 


PETROLEUM 


REFER ALSO TO CITATION(S) 16585, 16586, 16587, 16588, 
16604, 16605, 16606, 16607, 16608, 16609, 16610, 16611, 16612, 
16626, 16627, 16633, 16655, 16657, 16658, 16659, 16660, 1666], 
16662, 16663, 16664, 16665, 16666, 16667, 16668, 16669, 16670, 
16671, 16672, 16679, 16682, 16733, 16745, 16769, 18307, 18458 


18438 How much oil can the North Sea produce. (Erasmus Univ., 
Rotterdam). Energy Policy; 5: No. 4, 282-306(Dec 1977). 

The publication in 1976 of “Optimal Development of the 
North Sea’s Oil Fields: A Study in Divergent Government and 
Company Interests and their Reconciliation” by Peter Odell and 
Kenneth Rosing (EAPA 3:376%) aroused considerable controversy, 
not only in the oil industry but also in government circles and among 
the public at large. Three papers are published here to continue the 
controversy under the general title above. First, Odell in “Optimal 
Development of the North Sea’s Oil Fields—a summary,” outlines 
the arguments and conclusions from the original publication. Then in 
the next paper, C. G. Wall, D. C. Wilson, and W. Jones critically 
review the study of Odell and Rosing. Both the technical and 
economic evaluations are examined and strongly criticized, and the 
authors imply that Odell and Rosing’s study does not represent a 
competent basis for the conclusions drawn. Then in a reply paper, 
Odell and Rosing consider that Wall et al’s technical criticisms of 
their monograph are irrelevant or ill-confused. Wall et al’s volumet- 
ric analytic method is inadequate and their approach to the plat- 
form/wells location question conflicts with oil industry views. On 
the economic aspects, Wall et al avoid the central issue considered— 
on how to resolve company-government conflict—and instead take 
up an issue on the overall speed of North Sea development, which 
was not discussed. This criticism of the study is largely unsubstanti- 
ated personal opinion and, as such, unworthy of consideration, even 
if many of Wall et al’s arguments were not erroneous, Odell and 
Rosing contend. (MCW) 


18439 Econometric model of the petroleum industry. Rice, P. 
(Oak Ridge National Lab., TN); Smith, V.K. J. Econometrics; 6: No. 
3, 263-287(Nov 1977). 

This paper describes a forty-two nonlinear equation model of 
the U.S. petroleum industry estimated over the period 1946 to 1973. 
The model specifies refinery outputs and prices as being simulta- 
neously determined by market forces while the domestic output of 
crude oil is determined in a block-recursive segment of the model. 
The simultaneous behavioral equations are estimated with nonlinear 
two-stage least-squares adjusted to reflect the implications of auto- 
correlation for those equations where it appears to be a problem. A 
multi-period sample simulation, together with forecasts for 1974 and 
1975 are used to evaluate the model's performance. Finally, it is used 
to forecast to 1985 under two scenarios and compared with the 
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Federal Energy Administration’s forecast for the same period. 2 
figures, 8 tables, 38 references. 


18440 Assessing the development decision-making process: a case 
study of Canadian frontier petroleum a Keith, R.F.; Fi- 
scher, D.W. (Univ. of Waterloo, Ont.). Am. J. Econ. Sociol.; 36: No. 
2, 147-164(Apr 1977). 

Based upon the concept of a “technology assessment system,” 
an examination is made of the decision-making process surrounding 
petroleum development in the Canadian Arctic. The roles of various 
actors, the nature of information processes, the decisions taken, and 
the issues perceived point to additional problems inherent in the 
assessment system itself. The degree of involvement of various 
actors along with information and decision strategies often preclude 
comprehensive, balanced, and timely assessments. In conclusion, a 
number of general issues emerged. The lack of an overall policy 
mechanism, unresponsiveness to change, lack of coordinated data 
systems, and unsatisfactory inter-actor coordinating mechanisms are 
seen to be important limitations to the assessment process. 


18441 Review of the Strategic Petroleum Reserve Plan. Hearing 
before the Committee on Interior and Insular Affairs, United States 
Senate, Ninety-Fifth Congress, first session on FEA’s Strategic Petro- 
leum Reserve Plan submitted to the Congress for review pursuant to 
Public Law 94-163, February 4, 1977. Washington, DC; Committee 
on Interior and Insular Affairs (1977). 511p. GPO. 

This hearing was convened for the purpose of considering the 
Strategic Petroleum Reserve plan prepared by the Federal Energy 
Administration. Since the Arab oil embargo of 1973 to 1974, our 
country’s dependence on foreign imports has only gotten worse, 
with imports now providing 40% of domestic demand for oil. In an 
effort to protect against the economic dislocation of any future 
interruption of petroleum supply, Congress provided, in the Energy 
Policy and Conservation Act, Public Law 94-163, for the creation of 
a reserve storage of up to 1 billion barrels of petroleum products. 
The act directed that the FEA transmit to Congress, a detailed plan 
for designing, constructing, and filling the storage and related facili- 
ties of the Strategic Petroleum Reserve. The issues of whether only 
crude oil or both crude oil and petroleum products should be stored; 
where such storage is to be had; and how much it will cost and who 
will pay will all have tremendous impact not only on our Nation as a 
whole, but also on each region of our country. FEA officials were 
present to explain their plan in detail. Mr. John H. Lichtblau of the 
Petroleum Industry Research Foundation presented an analysis of 
that plan. In addition, the committee received testimony on the plan 
from Senator Kennedy and a panel of interested citizens of New 
England as well as from Senator Matsunaga and an official of the 
State of Hawaii. Mr. Jesse Calhoon of the National Marine Engi- 
neers’ Beneficial Association also was heard. (MCW) 


18442 Future supply of nature-made petroleum and gas. Meyer, 
R.F. (ed.). Elmsford, NY; Pergamon Press Inc. (1977). 1085p. 
(CONF-760763—). . 

From 1. UNITAR conference on energy and the future; 
Laxenburg, Austria (5 Jul 1976). 

A separate abstract was prepared for each of the 57 technical 
papers, the conference summary, the Introduction, and Appendix all 
of which will appear in Energy Research Abstracts (ERA); 33 of the 
abstracts were selected for Energy Abstracts for Policy Analysis 
(EAPA). (MCW) 


18443 Summary. Meyer, R.F. (Geological Survey, Reston, 
VA); Hocott, C.R. pp 1-22 of In Future supply of nature-made 
petroleum and gas. Meyer, R.F. (ed.). Elmsford, NY; Pergamon 
Press Inc. (1977). 

From 1. UNITAR conference on energy and the future; 
Laxenburg, Austria (5 Jul 1976). 

See CONF-760763—. 

In surveying the papers, the authors summarize that emphasis 
is on exploration and extraction, leading to 4 broad conclusions: (1) 
there is no dearth of petroleum and natural gas remaining in the 
Earth; (2) there are new emerging technologies in various stages 
ready to bring about a major expansion of the potential resource base 
to the naturally occurring hydrocarbons from conventional sources; 
(3) there is a huge potential for additional hydrocarbons in uncon- 
ventional sources widely distributed globally; and (4) petroleum 
extraction technology, like that of every other natural raw material, 
has always recovered, first, the easiest to reach and least expensive. 

) 


(MCW 


18444 Methods used in the USSR for estimating potential petro- 
leum resources. Semenovich, V.V.; Buyalov, N.I.; Kramarenko, 
V.N.; Kontorovich, A.E.; Kuznetsov, Yu.Ya.; Maksimov, S.P.; Mo- 
delevskii, M.Sh.; Nesterov, LI. pp 139-153 of In Future supply of 
nature-made petroleum and gas. Meyer, R.F. (ed.). Elmsford, NY; 
Pergamon Press Inc. (1977). 

From 1. UNITAR conference on energy and the future; 
Laxenburg, Austria (5 Jul 1976). 

See CONF-760763—. 
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In th USSR several methods of estimating the ultimate poten- 
tial resources (UPR) and forecasted reserves (FR) of petroleum have 
found application. The majority of methods are based upon the 
principle of geological analogy, where the values of specific petro- 
leum reserves accounted for in one unit of area of one volume of 
rocks, or in natural reservoirs or single structures (fields) are calcu- 
lated over a very-well-studied (reference) area and extended by 
analogy to cover the areas under estimation (forecast areas). On the 
other hand, variations of direct estimation of amount of petroleum 
have been proposed, in which the petroleum formed in the source 
rocks, migrated from them to the reservoirs, and accumulated within 
the limits of the areas under estimation (volumetric-genetic method) 
is calculated. In another method of estimation of petroleum reserves, 
data are used which characterize the dynamics of production and the 
increase of petroleum reserves or effectiveness of wildcat drilling 
over a long-term period (historical-statistical method). 


18445 United Nations activities in the classification and measure- 
ment of oil and gas resources. Royer, G.H. (UN-CNRET, New 
York). pp 179-184 of In Future supply of nature-made petroleum and 
gas. Meyer, R.F. (ed.). Elmsford, NY; Pergamon Press Inc. (1977). 

From 1. UNITAR conference on energy and the future; 
Laxenburg, Austria (5 Jul 1976). 

See CONF-769763—. 

Under Resolution 1761 (LIV) B of the Economic and Social 
Council, the United Nations is engaged in the collection, analysis, 
and dissemination of data on reserves and resources. It has a role to 
play toward the improved understanding of resource classification, 
terminology, and measurement for the benefit of all groups engaged 
in the analysis and interpretation of mineral-resource data. The 
Centre for Natural Resources, Energy and Transport is already 
proceeding under Resolution 1954 (LIX) B of the Economic and 
Social Council to review the definitions and terminology for mineral 
resources, production, and consumption. In addition, the Centre has 
had a long-standing interest in the parallel problems of the classifica- 
tion and terminology employed for oil and gas resources. 


18446 Political economy of the oil import quota. Barzel, Y.; Hall, 
C.D. Stanford, CA; Hoover Institution Press (1977). 103p. . 

A step toward integrating conflicting views of businessmen 
and economists regarding the economic role played by each is 
presented. The book demonstrates one flaw in the standard econom- 
ic model and gives an insight into the theory of regulation and the 
nature of entrepreneurial behavior. In short, the authors analyze the 
real world of the domestic petroleum industry under the oil import 
quotas, with all the interplay of governmental edict and entrepre- 
neurial response. Main subjects covered in the six chapters focus on 
quota setting, a questionable voluntary quota, the policing of the 
quota, the allocation of crude oil, and the effect of the quota on the 
structure of oil prices. 


18447 Outer Continental Shelf Lands Act Amendments of 1977. 
Report by the Ad Hoc Select Committee on the Outer Continental 
Shelf together with additional, supplemental, dissenting, minority, and 
additional minority views, to accompany H.R. 1614. Washington, DC; 
Ad Hoc Select Committee on the Outer Continental Shelf (1977). 
328p. GPO. 

The findings and purposes with respect to managing the 
resources of the outer continental shelf make up Title I of the 
legislation. Title II is made up of amendments to the Act. Title III 
considers the offshore oil spill pollution fund, while Title IV is 
composed of amendments to the Coastal Zone Management Act of 
1972. Title V engulfs the miscellaneous provisions. After the entire 
bill is published, a summary of key provisions of H. R. 1614 is given. 
Its need and a section-by-section analysis is made. Additional views 
by 14 U.S. Congressmen are published. (MCW) 


18448 Need for oil-conservation policies in oil-exporting coun- 
tries. Attiga, A.A. (OAPEC Secretary General). OAPEC News Bull.; 
3: No. 8/9, 12-16(1977). 

Arguments favoring recent conservation policies of oil-ex- 
porting countries include a slowing down of resource depletion and 
a more responsible use of energy. Positive developments in the 
producing countries since 1973 include the promotion of energy 
efficiency, investments in new methods of oil production and recov- 
ery, the use of associated natural gas, and investment in alternative 
and renewable energy sources. The policies of members of the 
Organization of Arab Petroleum Exporting Countries (OAPEC) are 
to produce more oil than is needed for domestic use and domestic 
investment, while another group of OPEC countries is faced with 
the need to reduce their production as reserves decline and who 
prefer a more conservative development policy. The hardship on oil- 
consuming nations can be balanced against the need for producing 
countries to reduce production. The shift from exploration in OPEC 
areas to more expensive non-OPEC regions, while politically safer, 
is seen to have a more limited resource potential. A long-term 
interdependence between producing and consuming countries, how- 
ever, is seen as a politically safe approach. (DCK) 
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18449 United Nations Economic Commission for Africa (ECA): 
summary of its activities in the field of petroleum. Filimon, T. 
(UNECA, Addis Ababa, Ethiopia). pp 317-325 of In Future supply 
of nature-made petroleum and gas. Meyer, R.F. (ed.). Elmsford, NY; 
Pergamon Press Inc. (1977). 

From 1. UNITAR conference on energy and the future; 
Laxenburg, Austria (5 Jul 1976). 

See CONF-760763—. 

The United Nations Economic Commission for Africa initiat- 
ed in 1970 a systematic study of African hydrocarbon resources to 
assist any member state at any time on exploration, training of 
manpower, planning, and formulation of policies. Activities carried 
out in the field of petroleum by African countries other than 
producers were reviewed and their results analyzed. In this respect, 
African sedimentary basins were studied, hydrocarbon prospects 
evaluated, and hydrocarbon resources estimated for practically all 
African countries. (MCW) 


18450 Investment strategies for maximizing oil reserves’ recovery 
from major off-shore fields. Rosing, K.E.; Odell, P.R.; Vogelaar, H. 
pp 327-341 of In Future supply of nature-made petroleum and gas. 
Meyer, R.F. (ed.). Elmsford, NY; Pergamon Press Inc. (1977). 

From 1. UNITAR conference on energy and the future; 
Laxenburg, Austria (5 Jul 1976). 

See CONF-760763—. 

It is observed that present policies tend to discourage opti- 
mum development of an oil reservoir. Thus, any government inter- 
ested in full exploitation of such a resource has to make available 
appropriate incentives for such a development. This paper suggests 
that the government, either by tax remissions or by direct subsidy, 
should, in its own interests, support the construction and placement 
of the platforms required to develop a field more closely to its 
technical potential. The effect of such action is to increase the Net 
Present Value of the investment in the development for both the oil 
company and for the government. (MCW) 


18451 Technology transfer: impacts and implications of prospects 
of future availability of oil. Mironov, A.A. (UNITAR, New York). 
pp 971-985 of In Future supply of nature-made petroleum and gas. 
Meyer, R.F. (ed.). Elmsford, NY; Pergamon Press Inc. (1977). 

From 1. UNITAR conference on energy and the future; 
Laxenburg, Austria (5 Jul 1976). 

See CONF-760763—. 

Technology transfer in the international context is a complex 
multidimensional problem relevant to the present and important for 
the future; it involves issues of a political, economic, technological, 
social, legal, and financial nature. At the sixth special session of the 
UN General Assembly in 1974, a resolution on a “New International 
Economic Order” was adopted. Two of the issues are cited as 
dealing with the problems of technology transfer and the future 
availability of energy. The issues were: rational management of 
natural resources under conditions of full national sovereignty and 
the industrialization of developing countries. Technology transfer 
concerning petroleum and natural gas is discussed specifically here. 
(MCW) 


18452 Transfer and dissemination of oil and gas technology. 
Sager, F. (UNIDO, Vienna). pp 987-996 of In Future supply of 
nature-made petroleum and gas. Meyer, R.F. (ed.). Elmsford, NY; 
Pergamon Press Inc. (1977). 

From 1. UNITAR conference on energy and the future; 
Laxenburg, Austria (5 Jul 1976). 

See CONF-760763—. 

A systematic approach in dealing with the transfer of technol- 
ogy for the petroleum and natural gas industries is presented. Trans- 
fer of technology is intended as an operation aimed at increasing 
indigenous technical capabilities in the widest literal sense of the 
word for mastering the inputs to industrial development and 
strengthening self-reliance. (MCW) 


18453 Structure of the U.S. petroleum industry: a summary of 
survey data. Prepared for the Chairman, Special Subcommittee on 
Integrated Oil Operations of the Committee on Interior and Insular 
Affairs, United States Senate, pursuant to S. Res. 45, the National 
Fuels and Energy Policy Study. Washington, DC; Committee on 
Interior and Insular Affairs (1976). 460p. GPO. 

The survey is intended to provide basic descriptive material 
related to the structure of the petroleum industry. The survey 
requested information from 89 companies in the petroleum industry 
regarding directorate affiliations; acquisitions and mergers; owner- 
ship; subsidiary holdings; association with legal, accounting and 
financial groups; joint activities in oil and gas exploration; produc- 
tion, refining, and transportation; marketing; and operations in coal 
and uranium. The questionnaire and a discussion of methodology are 
in Appendix A; 63 companies--including the 20 largest--responded. 
These companies, as well as those not responding, are described in 
Appendix B. The survey includes approximately 3 million data 
entries. 
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NATURAL GAS 


REFER ALSO TO CITATION(S) 16585, 16586, 16587, 16605, 
16606, 16607, 16608, 16609, 16611, 16612, 16626, 16527, 16633, 
16657, 16682, 16742, 16745, 16746, 16748, 16752, 16753, 16757, 
16767, 16768, 16769, 17105, 18307, 18442, 18443, 18444, 18445, 
18447, 18449, 18451, 18452 


18454 Australia takes brake off natural gas developments. Scott, 
W.E. Energy Int.; 14: No. 12, 30-32(Dec 1977). 

The Australian government has proposed an incentive pro- 
gram to develop off-shore natural gas fields on the Northwest Shelf 
and, in addition, will extend its support to other regions like the 
deep-water Exmouth Plateau. Actions taken by the government 
include a $475 million (Australian) investment allowance, approval 
to export liquefied natural gas, and tax incentives to encourage 
development. The proposed tax incentives will feature an extension 
of the 20 percent investment allowance, fast write-offs for capital 
expenditures, tax rebates on off-shore investments, exports of up to 
53 percent of reserves, and guaranteed exemption from new capital 
inflow restrictions. A consortium of developers has not responded 
yet to the proposals, but has expressed concern that, without a 
guarantee, a resources tax might be imposed in the future after large 
amounts of capital are committed. The developers also want guaran- 
tees that liquefied natural gas exports will not be required to use 
Australian registered and manned ships. (DCK) 


18455 Gas from conventional gas fields. Whiting, R.L. (Texas A 
and M Univ., College Station). pp 277-293 of In Future supply of 
nature-made petroleum and gas. Meyer, R.F. (ed.). Elmsford, NY; 
Pergamon Press Inc. (1977). 

From 1. UNITAR conference on energy and the future; 
Laxenburg, Austria (5 Jul 1976). 

See CONF-760763—. 

The availability of natural gas from conventional (nonasso- 
ciated) gas fields, including gas-condensate reservoirs, is considered. 
In addition to observations made regarding petroleum policy, petro- 
leum reservoirs, world petroleum reserves, future petroleum re- 
serves, and petroleum exploration (all applicable to natural gas), 
supplemental information unique to conventional natural gas reser- 
voirs is included. (MCW) 


18456 Gas in tight formations. Randolph, P.L. pp 657-677 of In 
Future supply of nature-made petroleum and gas. Meyer, R.F. (ed.). 
Elmsford, NY; Pergamon Press Inc. (1977). 

From 1. UNITAR conference on energy and the future; 
Laxenburg, Austria (5 Jul 1976). 

See CONF-760763—. 

In the United States, large quantities of natural gas are 
believed to exist in reservoirs having permeability too low for the 
gas to be classified as reserves producible under existing economic 
conditions and with proven technologies. The first portion of this 
paper briefly summarizes the history of efforts to define producing 
characteristics of this tight-reservoir resource base. Economics pro- 
vides the motivation to pursue large-scale stimulation of tight-sand- 
stone natural gas reservoirs. Two hypothetical cases are considered 
in detail to illustrate the dependence of justifiable well cost upon 
permeability and to illustrate the economic motivation for pursuing 
very large and expensive stimulation procedures. 


18457 Appraisal of marsh gas as a potential domestic natural gas 
resource in the United States. Elkins, L.E. (Amoco Production Co., 
Tulsa, OK). pp 963-969 of In Future supply of nature-made petro- 
leum and gas. Meyer, R.F. (ed.). Elmsford, NY; Pergamon Press Inc. 
(1977). 

From 1. UNITAR conference on energy and the future; 
Laxenburg, Austria (5 Jul 1976). 

See CONF-760763—. 

Methane-rich gas is being generated and steadily released into 
the atmosphere from marshes in tropical and semitropical climates. 
The feasibility and cost of collecting and concentrating this gas for 
market consumption has been examined and results are reported. In 
brief, methane-rich gas production rates could range from 75 to 100 
ft*/day/acre with the methane content varying from 50 to 80%, best 
used as boiler fuel. Collection would pose the key step in the 
process. On a commercial scale, the cost of collecting impure 
methane gas would be about $130 per 10° ft® of methane. It is 
concluded that its collection is too difficult and costly for it to 
contribute significantly to future energy supplies in the U.S. (MCW) 


OIL SHALES AND TAR SANDS 


REFER ALSO TO CITATION(S) 16771, 16772, 16773, 16774, 
16775, 16776 
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HYDROGEN AND SYNTHETIC FUELS 
REFER ALSO TO CITATION(S) 17048 


18458 (FEA/H—77-369) Final programmatic environmental 
impact statement on the allocation of petroleum feedstocks to synthetic 
natural gas plants. (Federal Energy Administration, Washington, 
D.C. (USA)). Apr 1977. 1060p. (FES—77-4). Dep. NTIS, PC A99/ 
MF AOl1. 

The FEA proposes to re-evaluate and possibly modify its 
current program of case-by-case review of applications for the 
allocation of naphtha and natural gas liquids (NGL) for use in the 
manufacture of synthetic natural gas (SNG). The combination of 
short-term gas shortages, long-term gas-supply uncertainties, and a 
relatively adequate short-term supply of petroleum products has led 
several U.S. energy companies (including local gas utilities, interstate 
gas transmission companies, and oil companies) to supplement their 
natural-gas supplies with SNG. FEA’s programmatic environmental 
impact statement (EIS) presents the impacts in 1980 and 1985 of (1) 
continuation of the current program, and (2) modification of that 
program through one of five options ranging from the adoption of a 
more restrictive policy toward the use of naptha and NGL for SNG 
manufacture, to complete removal of controls on these products 
(“decontroi’”’). 


18459 Monograph on alternate fuel resources. Volume 20. 
Hendel, F.J. (ed.). North Hollywood, CA; Western Periodicals Co. 
(1976). 469p. (CONF-760342—). . 

From Symposium on alternate fuel resources; Santa Maria, 
CA, USA (25 Mar 1976). 

The monograph is based on papers presented at the sympo- 
sium. Most papers were updated to June 16, 1976. Eight papers were 
presented in the initial general session, followed by 6 papers in a 
session on synthetic fuels. Five papers in Session III on gas turbine 
and diesel oil alternates were followed by the presentation of 8 
papers on oil shale retorting in the next session. Eleven papers on 
alternates to gasoline in Session V were followed by 4 papers on gas 
and oil utilization in Session VI. The session on pollution consider- 
ation in alternate fuels (4 papers) was followed by 12 papers in a final 
session on fuel and energy from solid waste and biomass. Five papers 
were processed previously. (MCW) 


ELECTRIC POWER 
REFER ALSO TO CITATION(S) 17435, 18335, 18411, 18425, 18701 


18460 (BNL—50553) Issues in the future supply of electricity to 
the Northeast. Meier, P.M.; McCoy, T.H.; Rahman, S. (Brookhaven 
National Lab., Upton, N.Y. (USA)). Jun 1976. Contract EY-76-C-02- 
0016. 123p. Dep. NTIS, PC A06/MF AO1. 

This assessment of the problems of the electric sector is part 
of the BNL study on the Energy Future of the Northeast. Topics 
covered by the issue papers include the potential supply of energy to 
the Northeast from coal, oil, natural gas, liquefied natural gas, 
nuclear power, municipal waste, solar energy, and wind power, and 
the demand for energy in the Northeast from the industrial, transpor- 
tation, and residential and commercial sectors. This paper compares 
energy demand projections derived in other parts of the Northeast 
Energy Perspectives Study to current utility projections; discusses 
major technical issues in capacity forecasting, including system load 
factors, outage rates, scale economies, unit sizes, and generation mix 
planning; discusses major siting constraints faced by each type of 
generation in the Northeast; and prepares preliminary forecasts of 
the number and type of new generation facilities necessary by 1985 
and 2000, and an analysis of the implications for regional siting 
policy. (MCW) 


18461 (EPRI-NP—543) Optimization of reliability data system. 
Interim report. Cleveland, E.B. (Holmes and Narver, Inc., Anaheim, 
Calif. (USA)). Oct 1977. 184p. Dep. NTIS, PC A09/MF AO1. 

Reliability engineering is receiving increased attention by the 
electric power industry as one possible means for improving the 
availability of its generating units. Reliability engineering applies the 
knowledge gained at operating units to improve equipment, systems, 
and the methods of operation and maintenance. The effective appli- 
cation of reliability engineering depends upon a good information 
feedback system. There are at the present time several data/informa- 
tion feedback systems which report on various items of unit and 
equipment reliability, maintainability, or availability. All of these 
systems are very specialized and collectively report on only a small 
portion of the total experience from operating nuclear and fossil 
units. This study was sponsored to determine the industry's need for 
data and to define an information feedback system which could 
satisfy the product improvement needs of utilities, consultants, and 
manufacturers. Phase 1 of this study has established the data needs of 
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industry members. Through a variety of survey methods, it was 
learned that none of the existing data systems completely satisfy 
industry needs. During Phase 2, the final part of this study, the needs 
of the industry identified during Phase 1 will be used to describe an 
optimum reliability data system which could satisfy these needs. 
Recommendations for modification of existing data systems will be 
made as necessary to arrive at the optimum system. 


18462 Simulating the impact of regulatory changes on electric 
utilities. Ford, A. (Los Alamos Scientific Lab., NM). Simulation; 30: 
No. 1, 1-8(Jan 1978). 

This paper illustrates the use of a computer simulation model 
of the electric utility industry by examining the model's behavior 
under different regulatory conditions. The paper describes the 
model's structure, behavior, and limitations, and examines several 
ongoing efforts to deal with the limitations. The first of the three 
models (entitled ELECTRIC1) simulates the planning, financing, 
operation, and price regulation of the industry. The model assumes 
that the industry builds and operates a single type of generating 
capacity to meet the demand for power. In the ELECTRIC2 model, 
generating capacity is disaggregated into hydro, oil and gas, coal, 
and nuclear in order to represent substituting one fuel for another. 
ELECTRIC3 deals with the problems of sulfur dioxide emissions 
from coal-fired boilers. Since the models build upon one another, the 
ELECTRIC3 model contains all of the elements of the other two 
models. For simplicity, however, the description in this paper is 
limited tou the ELECTRIC1 model. 


18463 Capital costs and capital requirements. Gordon, M.J. 
(Univ. of Toronto). Public Util. Fortn.; 100: No. 13, 11-14(22 Dec 
1977). 

Based on an earlier presentation by the author at a meeting of 
the Association of Edison Illuminating Companies. 

Perhaps the most critical development during the past decade 
for the electric utility industry is the change from being an industry 
in which the cost per unit of output falls as output rises to one in 
which cost per unit of output increases with output, says this author. 
Hence the importance of the question: what can we do to control the 
rate of growth in demand for electricity. He suggests that there are 
numerous ways in which rate design (price rationing) and load 
management (nonprice rationing) may be used to control growth in 
demand. But he questions the wisdom and feasibility of raising the 
average price of electricity toward the marginal cost of producing it. 
“Rate design, including peak-load pricing, appears to be a more 
efficient instrument for controlling the rate of growth in demand.” 


18464 Demand 77. Crow, R.T. EPRI J.; 2: No. 10, 20-23(Dec 
1977). 

Electric power demand is forecast by the Electric Power 
Research Institute to increase at a faster rate than that of total 
energy, although its share is projected to grow at a declining rate. 
Covering each sector of the economy, the forecasts are based on 
econometric modeling of energy comsumption behavior to deter- 
mine how energy is actually used in baseline, high-consumption, and 
conservation scenarios. Analysis of the forecasts indicates a need for 
functional and sectoral disaggregation and for more work on non- 
transportation consumption of natural gas and petroleum. Disaggre- 
gation is indicated in the industrial sector because of the expected 
slow growth of electricity-intensive industries relative to that of 
industries using other fuels; in the residential sector because of 
demographic classes; and in the commercial sector because of its 
diversity. Regional differences also need to be considered when 
making national forecasts. 4 references. (DCK) 


18465 Forecast of energy consumption and peak load in the 
Consolidated Edison residential sector. Weatherwax, R.K.; Williams, 
R.H. (Princeton Univ., NJ). pp 643-647 of In Energy use manage- 
ment. Vol. II. Fazzolare, R.A. (ed.). Elmsford, NY; Pergamon Press 
Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P2. 

A model of the Consolidated Edison Franchise District resi- 
dential sector was formulated and used to forecast yearly electric 
power usage and seasonally varying peak load, and to evaluate the 
effects of conservation and load-management strategies. The residen- 
tial sector is disaggregated into 14 end-use categories, and annual 
usage and seasonally varying demand patterns for each end use are 
estimated. Econometric formulas are used to predict end-use satura- 
tions. The average unit energy consumption for each end-use for 
each model year is determined, and an appliance mortality model is 
used to trace cohort populations. End-use seasonal demand patterns 
are derived from load studies. The model predicts significant in- 
crease in saturation for nearly every end-use category while total 
usage grows 1.3 percent/yr for the period 1975 to 2000. The peak 
load grows 2 percent/yr until 1980, after which it increases .5 
percent/yr. Throughout the period 1970 to 2000, refrigeration and 
lighting are the two largest electricity users while room air condi- 
tioning and refrigeration are the largest contributors to peak load. 
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Based upon local weather patterns, it is estimated that air condition- 
ing and space heating usage are respectively 240 and 75 percent as 
expensive per kWh as the average of all end-uses. It is concluded 
that time-of-day rates will not reduce the peak load in the Con. Ed. 
district. Sensitivity analyses predicted that timely implementation of 
the current FEA appliance efficiency standards reduce energy usage 
in 2000 by 25 percent while higher prices for electricity reduce usage 
by 15 percent. By assuming tighter energy efficiency standards after 
1980 usage growth can be arrested and the peak load reduced. 


ELECTRIC POWER GENERATION 
REFER ALSO TO CITATION(S) 17398, 18318, 18372, 18431 


18466 (COO—2477-8(Vol.1)) Capital cost: low- and high-sulfur 
coal plants, 800 MWe. (United Engineers and Constructors, Inc., 
Philadelphia, Pa. (USA)). 1977. Contract EY-76-C-02-2477. 295p. 
(NUREG—0244(Vol.1)). Dep. NTIS, PC A13/MF AOl. 

4 in a series of 8. 

This Commercial Electric Power Cost Study for 800-MWe 
(Nominal) high- and low-sulfur coal plants consists of three volumes. 
The low-sulfur coal plant is described in Volumes I and II, while 
Volume III describes the high-sulfur coal plant. The design basis and 
cost estimate for the 801-MWe low sulfur coal plant is presented in 
Volume I, and the drawings, equimpment list, and site description 
are contained in Volume II. The design basis, drawings, and sum- 
mary cost estimate for a 794-MWe high-sulfur coal plant are present- 
ed in Volume III. This information was developed by redesigning 
the low-sulfur sub-bituminous coal plant for burning high-sulfur 
bituminous coal. The reference design includes a lime flue-gas desul- 
furization system. These coal plants utilize a mechanical draft (wet) 
cooling tower system for condenser heat removal. 


18467 (EPRI-FP—583-SR) Availability patterns in fossil-fired 
steam power plants. Anson, D. (Electric Power Research Inst., Palo 
Alto, Calif. (USA)). Nov 1977. 40p. Dep. NTIS, PC A03/MF AOl1. 

In an earlier report the main causes of outage in fossil-fired 
steam power plants over 600 MW were examined. This report 
compares the availability of units over 600 MW with that of units of 
200 to 389 MW and 390 to 599 MW during the five years 1970 
through 1974. Baseload cyclic, coal, oil, mixed-fuel, once-through 
boiler, drum-type boiler, mature, and immature units are examined 
separately to show the effects of design and operating variables. The 
reasons for the observed differences are discussed. The conclusions 
lead to recommendatios for collecting and utilizing outage data and 
for research to improve availability. 


18468 Electric utility fuel choice behavior in the United States. 
Joskow, P.L.; Mishkin, F.S. (Massachusetts Inst. of Tech., Cam- 
bridge). Int. Econ. Rev.; 18: No. 3, 719-736(Oct 1977). 

Electric utility fuel choice behavior is analyzed by a condi- 
tional logit model to determine the effects of changing oil prices of 
five plants. Three of the plants faced favorable expected coal prices 
and, like many areas of the country, were insensitive to changing oil 
prices. This was not the case at the New England plant, however, 
where relatively small price increases would decrease the likelihood 
of choosing oil as an alternative fuel for new plants. The modeling of 
utility behavior in fuel decisions is felt to be applicable to other 
industries where a continuum of decision possibilities does not rea- 
sonably characterize choice alternatives. New behavior models are 
urged in order to obtain better predictions of the effects of a 
changing economic environment. 10 references. 


18469 Electric generation: issues of scale and political authority. 
Messing, M. (Environmental Policy Inst., Washington, DC). pp 435- 
447 of In Energy use management. Vol. II. Fazzolare, R.A. (ed.). 
Elmsford, NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P2. 

It is clear that the historical growth of the electric utility 
industry has been characterized by the technical development of 
large-scale systems, to the extent that the functional authorities of 
the electric utility companies effectively transcend the political juris- 
dictions and geographic boundaries of state and local government. 
The result has been jurisdictional conflicts between utilities and units 
of state government, both of which originally derive jurisdictional 
authorities from state government, and both of which have been 
superseded in recent years by Federal authorities. The primary social 
impacts of these jurisdictional conflicts have been manifest in the 
boom-bust cycles of large-scale energy development in small towns 
and have been underscored by the prospect of a further continuation 
of these trends toward large-unit development in geopolitically 
remote areas. From a technical standpoint it is unclear whether a 
continuation of this trend is justified, but it is apparent that alterna- 
tive smaller-scale decentralized technologies do exist that would 
mitigate the adverse impacts of large-scale development and elimi- 
nate the problems of jurisdictional conflict. In any event, the devel- 
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opment of electric-generating facilities and energy systems must be 
integrated with the development of the social systems that require 
energy, and it would appear that either the jurisdictional authorities 
for community planning, growth, and development must be trans- 
ferred from local government to the utilities or their Federal surro- 
gates; or technologies appropriate for meeting energy demands on a 
decentralized basis compatible with traditional authorities for socio- 
political growth and land-use planning, must be developed. 6 tables, 
5 figs., 65 refs. 


18470 Energy facility siting and public institutions: a case study. 
Ferrar, T.A. (Pennsylvania State Univ., University Park). Electr. 
Perspect.; 11/5: No. 77-1E, 18-24(1977). 

Public participation in traditionally hierarchial Federal deci- 
sion making has, besides introducing many beneficial social pro- 
grams, narrowed the process focus from broad national interests to 
specific issues. Pennsylvania’s experience with the concept of siting 
power plants in energy parks is used to illustrate some of the 
problems that arise when sophisticated policies are addressed at 
decentralized town meetings. The energy-park concept entails tech- 
nical considerations that include the impact on climate, land use, 
labor, and the local population. A chronology of the Pennsylvania 
case reveals that negative local attitudes can reduce policy decision 
making to an adversary proceeding which, while valid for special 
issues, does not examine the broad social and economic implications 
of national policies. Although a growing distrust of centralized 
government is blamed for much of the shift, the effort to meet 
special-interest needs should not have a disproportionate influence 
on resource and energy-management decisions. (DCK) 


18471 Handling and transport of power plant scrubber sludge 
wastes. Destefanis, R. (Gibbs and Hill, Inc., New York). Proc. Am. 
Power Conf.; 38: 718-731(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

This paper is concerned with the technical and economic 
factors associated with the need to handle and safely dispose of these 
large quantities of sludge waste streams. Specific areas which will be 
considered include: physical and rheological properties of the 
sludge; selection and evaluation criteria for sludge handling and 
transport systems and equipment components; special design consid- 
erations involved in sludge pipeline systems; and actual data on the 
design and operation of the Bruce Mansfield Sludge Disposal Facili- 
ty, currently the largest sludge treatment and disposal facility in the 
world. Various methods have been developed to handle and treat 
sludge to produce an environmentally-acceptable product. The 
Dravo “Synearth” process is one of the most highly developed and 
commercially available processes. (MCW) 


ELECTRIC POWER TRANSMISSION AND DISTRIBUTION 
REFER ALSO TO CITATION(S) 17502 


18472 Power grid economics in a peak-load-pricing framework. 
Berkowitz, M.K. (Univ. of Toronto). Can. J. Econ.; 10: No. 4, 621- 
636(Nov 1977). 

Technological advances in electricity transmission warant 
greater attention being focused on the grid structure as a means of 
meeting future electricity demands. This paper presents and com- 
pares the transmission discussions for welfare-maximizing firms oper- 
ating under three separate demand conditions: certainty, uncon- 
strained uncertainty, and uncertainty amended for quality of service. 
26 references. 


18473 Field demonstration of communications systems for distri- 
bution automation. Blair, W.E. (Electric Power Research Inst., Palo 
Alto, CA). pp 661-664 of In Energy use management. Vol. I. 
Fazzolare, R.A. (ed.). Elmsford, NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

EPRI and ERDA are jointly sponsoring research to test and 
evaluate distribution communication systems in large field installa- 
tions on actual utility systems. The performance of these systems will 
be evaluated to establish the inherent capabilities and potential 
limitations of the various communication systems to perform such 
functions as: time-of-day metering, load management, automatic 
meter reading, distribution feeder switching, fault location and isola- 
tion, and equipment monitoring and control. This paper presents the 
program description and requirements as they now exist. 


18474 EPRI distribution automation program. Dougherty, J.J. 
(Electric Power Research Inst., Palo Alto, CA). pp 671-673 of In 
Energy use management. Vol. I. Fazzolare, R.A. (ed.). Elmsford, 
NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 
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A brief review of the incentives for and objectives of auto- 
mated electric utility distribution systems is presented. New techni- 
cal options now make the implementation of such a system far more 
practical than before. In addition to distribution system control, load 
management becomes a major incentive for considering distribution 
automation. 
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REFER ALSO TO CITATION(S) 18296, 18300, 18321, 18323, 
18350, 18394, 18397, 18398, 18399, 18400, 18401, 18405, 18413, 
18465, 18558, 18565, 18572, 18586, 18587, 18593, 18595, 18599, 
18600, 18608, 18609, 18660, 18701 


18475 (CONF-750677—P2, pp 258-267) Meaning of energy 
growth: an assessment of systems, technologies, and requirements. 
MEGASTAR, an executive summary. Albers, J.R.; Chesak, D.D.; 
Hankins, B.M. 1975. 

From 4. inter-American conference on materials technology; 
Caracas, Venezuela (29 Jun 1975). 

In IV inter-American conference on materials technology. 
Vol. II. 

MEGASTAR presents a methodology for the display analy- 
sis of postulated energy futures for the United States. A systems 
approach methodology including the methodology of technology 
assessment is used to examine three energy scenarios—the Westing- 
house Nuclear Electric Economy, the Ford Technical Fix Base 
Case, and a MEGASTAR generated Alternate to the Ford Techni- 
cal Fix Base Case. The three scenarios represent different paths of 
energy consumption from the present to the year 2000. Associated 
with these paths are various mixes of fuels, conversion, distribution, 
conservation and end-use technologies. MEGASTAR presents the 
estimated times and unit requirements to supply the fuels, conversion 
and distribution systems for the postulated end uses for the three 
scenarios and then estimates the aggregate manpower, materials, and 
capital requirements needed to develop the energy system described 
by the particular scenario. The total requirements and the energy 
subsystems for each scenario are assessed for their primary impacts 
in the areas of society, the environment, technology and the econo- 
my. MEGASTAR suggests areas for detailed study and raises issues 
for discussion. 


18476 (FEA/D—77/375) Analysis of the incremental cost and 
trade-offs between energy efficiency and physical distribution effec- 
tiveness in intercity freight markets. Roberts, P.O.; Terziev, M.N.; 
Kneafsey, J.T.; Wilson, L.B.; Samuelson, R.D.; Chiang, Y.S.; Dee- 
phouse, C.V. (Massachusetts Inst. of Tech., Cambridge (USA). 
Center for Transportation Studies). Nov 1976. Contract EX-75-C-50- 
50154. 174p. (CTS—76-14). Dep. NTIS, PC A08/MF AO1. 

This report describes a study of the effects of changes in 
national transportation policy on the traffic allocation and the 
energy consumption of various modes of intercity freight transporta- 
tion. The study focuses on the linkages between freight transporta- 
tion and industry structure. Starting from the viewpoint of the 
individual firm, the process of ordering and shipping supplies was 
analyzed in detail. Models were developed to predict the level of 
service associated with the transport alternatives available to a firm, 
and to predict the total logistics cost of each of these alternatives. 
These models make it possible to forecast the demand for various 
modal services at the disaggregate level. In order to predict total 
aggregate demand, a method was developed for sampling from the 
population of firms, and summing the demands. Using these models 
and methods, it is possible to make detailed forecasts of commodity 
flows under alternative policy options. The policy options selected 
for analysis include substantial rehabilitation of railroad yards and 
facilities, improving TOFC/COFC performance with shuttle trains, 
allowing unrestricted use of double trailers on the Interstate High- 
way System, increasing truck user charges, imposing waterway user 
charges, and an increase in fuel costs. The policies were investigated 
with a computerized model system which simulated freight flows 
between four pairs of major metropolitan area. Before the model 
could be applied, each policy had to be analyzed with regard to its 
effect on the key level of service determinants: waiting and travel 
time distributions, loss and damage, and tariff rates. The model 
system has been used to predict the impact of these level of service 
changes on the shipping patterns of a sample of individual firms. 
These results have been summed and expanded to produce aggregate 
forecasts of modal shares and energy consumption. 


18477 (FEA/D—77/386) Analysis of commercial space leasing 
agreements and energy-use disclosure policy. Final report. McCarthy, 
P.M.; Londner, H.D. (Hittman Associates, Inc., Columbia, Md. 
(USA)). Feb 1977. Contract EY-76-C-03-1226. 77p. (HIT—664-1). 
Dep. NTIS, PC A05/MF AOl1. 

In July, 1974, Hittman Associates commenced work on a 
major study of physical and institutional factors related to energy 
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use in commercial buildings. This document presents the results of 
two policy-related tasks. These were: to perform a qualitative and 
quantitative analysis of a proposed energy-use disclosure policy for 
commercial buildings; and to perform a qualitative analysis of exist- 
ing commercial-space leasing agreements and their impact on energy 
conservation and policy-option evaluation in the leasing area. In the 
analysis of the proposed energy-use disclosure policy, the policy is 
stated and described. Implementation strategies are presented and 
evaluated. Institutional impacts are discussed. Quantitative analysis is 
performed, using a retrofit-market-penetration estimating method 
developed previously under this contract. Using these retrofit-pene- 
tration estimates, calculations of energy savings, level of investment 
generated, and cost to the government are made and presented. In 
the discussion of lease agreements and their impact on energy 
conservation, a comprehensive survey of major types of commercial- 
property-leasing agreements is presented. Features of each lease type 
which would influence energy use are isolated and discussed. Gov- 
ernment policies to encourage building owners to employ energy- 
saving measures are identified and qualitatively evaluated. Policies to 
encourage building tenants and owners to undertake mutually benefi- 
cial energy-saving measures are developed and qualitatively evaluat- 
ed. 


18478 (NATO/CCMS—58) Plastics industry: rational use of 
energy program pilot study. (Gordian Associates, Inc., New York 
(USA)). 1977. Contract EX-76-C-10-3869. 36p. Dep. NTIS, PC 
A03/MF AO1. 

This report presents the results of a study of energy consump- 
tion in the production of polyvinyl chloride in Italy, The Nether- 
lands, the United Kingdom, and the United States. Comparative data 
on energy consumption have been assembled, and a series of recom- 
mendations for R and D work related to the efficient use of energy 
in the chemical industry has been developed. Previous studies have 
been reported on cement and steel. The major objectives of the Data 
Base Project are to collect data on industrial energy consumption for 
specific industries in different countries, to identify and analyze 
significant differences in energy consumption, to document technol- 
ogy transfer ideas, and to develop recommendations for research and 
development of energy-efficient technology in major industrial sec- 
tors. The comparative energy-consumption data assembled during 
this study include the energy requirements for all process steps 
needed to transform raw materials into PVC. This includes produc- 
tion of crude oil (or natural gas), naphtha (or ethane), and ethylene; 
mining of rock salt; production of chlorine; synthesis of vinyl chlo- 
ride monomer (VCM); and polymerization of VCM to PVC. A 
range of 67 to 83 GJ/metric ton of PVC (including feedstock 
energy) was found for the participating nations, with the United 
Kingdom and The Netherlands lowest and the United States highest. 


18479 (NP—22176) Energy performance guidelines. (City of 
Austin, Tex. (USA). Energy Conservation Commission). 1976. 142p. 
of Austin, Energy Conservation Commission, TX 

Portions of document are illegible. 

A study was undertaken to determine plausible energy con- 
sumption standards for the metabolic processes of buildings. Four 
papers by Francisco N. Arumi dealing with the effects that design 
decisions are presented as the first phase of the study. Major conclu- 
sions that are valid specifically in Austin, Texas are: the thermal 
characterization of an external wall must include both the static and 
dynamic properties; the annual consumption associated with a square 
foot of wall is highly dependent on the surface-to-volume ratio 
associated with the wall, and with the rate of internal heat genera- 
tion associated with the activity with the space; the annual energy 
consumption associated with a square foot of wall does not always 
increase with increased glass area; for a given rate of internal heat 
generation there exists a finite building size that exhibits the lowest 
total annual energy consumption; the internal partitioning index that 
relates the shape of the internal spaces relative to the external skin 
appears to be one of the most energy-significant parameters; and as 
the building gets larger, the contribution to total energy consump- 
tion that can be affected by design decisions gets smaller in compari- 
son to the total cost. Arumi’s four papers are: A Study to Determine 
Plausible Energy Performance Guidelines for Commercial Buildings 
for the City of Austin; Thermal Performance of Walls: The Effects 
Due to Geometry and Glass Area; and Thermal Performance of 
Buildings; Procedure to Determine Guidelines. (MCW) 


18480 (NP—22176/1) Energy performance guidelines. Appendix. 
(City of Austin, Tex. (USA). Energy Conservation Commission). 
1976. 257p. of Austin, Energy Conservation Commission, TX. 

The Energy Conservation Commission with the cooperation 
of the Building Inspection Department recommended that a study be 
undertaken to determine plausible energy consumption standards for 
the metabolic processes of buildings. In these appendixes to the main 
study (NP-22176), data are compiled and computer programs are 
given. Data provided deal specifically with commercial buildings for 
Austin, Texas. (MCW) 
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18481 (TID—27980) Energy consumption data base. Volume III, 
Chapter 4, Part 5. Primary metals industry, SIC 33. Final report. 
Tuttle, D.; Gregg, M.; Dandekar, R. (Energy and Environmental 
Analysis, Inc., Arlington, Va. (USA)). 1 Jun 1977. 245p. MF AOl. 

Portions of document are illegible. 

This volume documents how the consumption estimates for 
the primary metals industry were derived. The industry is composed 
of three major segments: the iron and steel industry, the aluminum 
industry, and all other metal industries. In 1974, the industry con- 
sumed 4.8 quads--over 23% of the energy consumption in the 
manufacturing industries. (MCW) 


18482 (TID—27981) Energy consumption data base. Vol. 3, 
Capter 5. A sectoral analysis by functional use of geographic region for 
years, 1967, 1971, 1974. Rae, R.; Steadman, P. (Energy and Environ- 
mental Analysis, Inc., Arlington, Va. (USA)). 28 Mar 1977. 285p. 
MF AOl1. 

Portions of document are illegible. 

This volume documents how the estimates for the transporta- 
tion sector were derived. Energy consumed in the transportation 
sector represents nearly one-fourth of the nation’s total energy 
requirements. The main source of energy for transportation purposes 
is petroleum, but consumption rate data are provided for natural gas 
and electricity. A listing of all the computer programs (16) written to 
process the data in this study for all modes of transportation is 
provided. (MCW) 


18483 (TID—27982) Energy consumption data base. Volume III, 
Chapter 3. The construction sector, SIC Division C. Final report. 
Tuttle, D.; Dandekar, R. (Energy and Environmental Analysis, Inc., 
Arlington, Va. (USA)). 19 May 1977. 87p. MF AOl1. 

Portions of document are illegible. 

This report documents how estimates of energy consumption 
in construction were derived. This sector accounts for about 2'/2% 
of the nation’s energy consumption. Asphalt pavement accounts for 
one-half of this; gasoline for construction vehicles and machine drive 
uses one-third; and diesel fuel, lubricants, and electricity make up the 
majority of the remainder. Regional patterns of energy consumption 
in this sector correspond to population patterns. (MCW) 


18484 (TID—27983) Energy consumption data base. Volume III, 
Chapter 2. The mining sector, SIC Division B. Final report. Tuttle, D.; 
Mann, C.; Dandekar, R. (Energy and Environmental Analysis, Inc., 
Arlington, Va. (USA)). 9 May 1977. 178p. MF AO!. 

Portions of document are illegible. 

This volume documents how mining energy consumption was 
estimated. This sector includes metal mining; anthracite and bitumi- 
nous coal and lignite mining; oil and gas extraction; and mining of 
nonmetallic minerals. Mining is defined to include preliminary pro- 
cessing of minerals and ores at the mine site but to exclude smelting, 
refining, and processing operations associated with a manufacturing 
plant. Together these industries account for about 3% of U.S. energy 
consumption. About three-fourths of energy consumed in the mining 
sector is for oil and gas extraction. (MCW) 


18485 (TID—27984) Energy consumption data base. Vol. III, 
Chapter 8. Material inputs to electric utilities, 1967, 1971, 1974. Draft 
final report. Kaufman, H.; Anderson, W. (Energy and Environmen- 
tal Analysis, Inc., Arlington, Va. (USA)). May 1976. 68p. MF AO1. 

Portions of document are illegible. 

This volume documents procedures used to estimate energy 
inputs to electric utilities. Data are presented for the use of steam 
coal, distillate fuel oil, residual fuel oil, natural gas, manufactured 
gas, and nuclear fuel in each census division and by state. (MCW) 


18486 (TID—27985) Energy consumption data base. Volume III, 
Chapter 4, Part 1. Small industries, SIC 20—25, 27, 30—32, 34—39. 
Tuttle, D.; Erickson, R.; Daudekar, R. (Energy and Environmental 
Analysis, Inc., Arlington, Va. (USA)). 1 Jun 1977. 189p. MF AOl1. 

Portions of document are illegible. 

Estimates are at the national and census division levels, and 
usually also at the state level. This volume documents how consump- 
tion estimates were derived for the stone, clay, glass, food, and 
textile industries. Data are displayed for regional consumption by 
industry, year, and fuel type; total U.S. Btu consumption according 
to fuel type and functional use for food and kindred products, textile 
mill products, and stone, clay, and glass; and regional expenditures 
for energy used by industry, year, and fuel type. (MCW) 


18487 (TID—27986) Energy consumption data base. Volume III, 
Chapter 4, summary. Manufacturing sector, SIC 20—39. Final report. 
Tuttle, D.; Dandekar, R. (Energy and Environmental Analysis, Inc., 
Arlington, Va. (USA)). 3 Mar 1977. 49p. MF AOI. 

Portions of document are illegible. 

The manufacturing sector (this chapter) is shown to be the 
leading energy consumer among all economic sectors in the U.S. In 
1974, about 20.1 quads, 28% of the nation’s energy use, was con- 
sumed in this sector as fuels, feedstocks, and electric power. This 
compares to 18.8 quads in 1971 and 17.0 quads in 1967. These totals 
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indicate an average annual growth rate of 2.3% between 1967 and 
1974, and a slightly higher 2.8% growth rate between 1971 and 1974. 
The majority of this energy produced direct heat, process steam, and 
raw materials (or feedstocks) for manufactured products. (MCW) 


18488 (TID—27987) Energy consumption data base. Volume II. 
User’s manual. Final report. Tuttle, D.; Dandekar, R. (Energy and 
Environmental Analysis, Inc., Arlington, Va. (USA)). 31 May 1977. 
35p. MF AOl. 

Portions of document are illegible. 

This is the second of three volumes which describe and 
document the Federal Energy Administration (FEA) energy con- 
sumption data base (ECDB). The ECDB contains data on eight 
energy consumption sectors arranged within one computer data file. 
The eight sectors are: agriculture, mining, construction, manufactur- 
ing, transportation, commercial, household and electric utilities. 
Within each sector the quantity of energy consumed and the amount 
spent on it is presented by state and Census region, fuel type, class of 
user, and the use for 1967, 1971, and 1974. The data is cross-stratified 
so that, for example, it contains the amount of electricity used by the 
aluminum industry for electrolytic processes in the Pacific region 
during 1974. Volume II is a user’s manual describing ECDB and the 
means to update and access its computer files. The purpose of the 
second volume is to enable researchers who want finer detail than is 
displayed in the summary or documentation volumes to obtain any 
or all information contained in the ECDB. The computerization 
techniques for installing the data, and use of the data management 
system which stores the data are also discussed in this volume. 


18489 (TID—27988) Energy consumption data base. Volume I. 
Summary document. Final report. Tuttle, D. (Energy and Environ- 
mental Analysis, Inc., Arlington, Va. (USA)). 9 Jun 1977. 49p. MF 
AOl. 

Portions of document are illegible. 

This is the first of three volumes that describe the structure 
and contents of the Federal Energy Administration’s (FEA) energy 
consumption data base (ECDB). This data base describes and docu- 
ments energy consumption in the United States during the years 
1967, 1971, and 1974. Volume I is a summary document displaying 
the national and regional highlights of each economic sector's 
energy use patterns. Volume II is a user’s manual describing the 
structure and use of the ECDB’s computer files. Volume III contains 
complete documentation for the ECDB and displays some of its 
state-by-state data. The creation of the ECDB grew out of the needs 
of government policy makers and energy researchers fora compre- 
hensive, highly disaggregated and consistent data base. Fully docu- 
mented information on energy consumption and expenditures by 
geographic region, fuel type, class of user, and functional use was 
sought to analyze the effects of various energy policies and fuel costs 
on investment decisions, different user groups, and geographic areas. 
Volume I begins with an overview of energy consumption in the 
United States, the types of energy used, the sectors of the economy 
it is used in, its end uses, and the geographic distribution of its use. 
This cross-sectional analysis covers the year 1974, the only year for 
which data is available for all sectors. Following the overview are 
summaries of each of the individual sectors which, except for the 
commercial sector, cover all three years. 


18490 (TID—27989) Energy consumption data base. Volume III, 
Chapter 1. The agricultural sector, SIC Division A. Final report. 
Tuttle, D.; Dandekar, R. (Energy and Environmental Analysis, Inc., 
Arlington, Va. (USA)). 21 Mar 1977. 215p. MF AOl. 

Portions of document are illegible. 

This volume documents how the estimates of energy con- 
sumption in agriculture were derived. The sector accounts for about 
2 percent of U.S. energy consumption (about 1'/2 quads). Three- 
fourths of this is used in crop production; the remainder mostly for 
livestock production. Forestry and fishing account for a relatively 
small share. The primary fuels used are diesel and gasoline, followed 
by natural gas and LPG. (MCW) 


18491 (TID—27990) Energy consumption data base. Volume III, 
Chapter 4, Part 4. Petroleum and coal products, SIC 29, Final report. 
Tuttle, D.; Erickson, R.; Dandekar, R. (Energy and Environmental 
Analysis, Inc., Arlington, Va. (USA)). 31 May 1977. 100p. MF A0O1. 

Portions of document are illegible. 

This volume documents how the consumption estimates for 
the petroleum-refining and coal-products industries were derived. Of 
the energy consumed in this sector, petroleum refineries account for 
about 97 percent, while the remainder is distributed among paving, 
roofing materials, and other miscellaneous petroleum- or coal-prod- 
ucts industries. (MCW) 


18492 (TID—27991) Energy consumption data base. Volume III. 
Introductory chapter to sectoral studies documentation. Final report. 
Tuttle, D. (Energy and Environmental Analysis, Inc., Arlington, Va. 
(USA)). 31 May 1977. 32p. Dep. NTIS, PC A03/MF AO1. 

A detailed End Use Energy Consumption Data Base (ECDB) 
was developed for 1967, 1971, and 1974. Consumption is estimated 
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for agriculture, mining, construction, manufacturing, transportation, 
commercial, household, and electric utilities. For each sector, esti- 
mates are by fuel and end use. For agriculture, mining, manufactur- 
ing, and commercial there are breakouts by major industries. For 
transportation, there is a breakout by mode, and for household by 
type of structure and income class. Estimates are at the national and 
census division levels, and usually also at the state level. The 
numbers are not primary data; they are estimates derived from many 
sources. Vol. III contains complete documentation for ECDB and 
displays some of its state-by-state data. This introductory chapter of 
Volume III contains instructions on how to interpret the data base 
output, two-letter state abbreviations, typical Btu conversion factors 
which were used whenever more industry or site-specific factors 
were not available, and a glossary of terms used in energy analysis. 
(MCW) 


18493 (TID—27992) Energy consumption data base. Volume ITI, 
Chapter 7. Household sector. Final report. Tuttle, D.; Erickson, R.; 
Dandekar, R. (Energy and Environmental Analysis, Inc., Arlington, 
Va. (USA)). 20 Apr 1977. 184p. MF AOl1. 

Portions of document are illegible. 

This volume documents how the estimates for the household 
sector were derived. The residential sector consumed 15% of the 
total energy consumed in the U.S. in 1974, with almost two-thirds of 
that being used for space heating, followed vy water heating. Be- 
cause of increased air conditioning and overall increases in homes 
with all-electric systems, the fuel mix is changing in the residential 
sector. (MCW) 


18494 (TID—27993) Energy consumption data base. Volume ITI, 
Chapter 4, Part 2. Paper and allied products, SIC 26. Final report. 
Tuttle, D.; Dandekar, R. (Energy and Environmental Analysis, Inc., 
Arlington, Va. (USA)). 31 May 1977. 105p. MF AOl. 

Portions of document are illegible. 

This volume documents how consumption estimates for the 
paper industry were derived. This industry consumed one-ninth of 
total manufacturing energy consumed in the U.S. in 1974. Two 
aspects of the industry’s fuel-use pattern set it apart from other 
industries. First, 39% of its 1974 consumption came from renewable 
forest fuels rather than gas, oil, or coal. Second, the paper industry 
consumes nearly one-third of all residual oil used in the manufactur- 
ing sector. (MCW) 


18495 (TID—27994) Energy consumption data base. Volume III, 
Chapter 4, Part 3. The chemical industry, SIC 28. Final report. Tuttle, 
D.; Greene, W.; Dandekar, R. (Energy and Environmental Analysis, 
Inc., Arlington, Va. (USA)). 1 Jun 1977. 369p. MF AOl1. 

Portions of document are illegible. 

This volume documents how estimates of consumption in the 
chemical industry were derived. The chemical industry consumed 
the most energy within the manufacturing sector, using 5.2 quads in 
1974. Outside of feedstock consumption, the majority of energy is 
used for process steam. Significant amounts are also consumed for 
direct heat, machine drive, electricity generation, and electrolytic 
processes. Data are summarized on quality codes and computer 
programs. (MCW) 


18496 Patterns of car usage and restraint modelling. Gwilliam, 
K.M.; Banister, D.J. Transportation; 6: No. 4, 345-363(Dec 1977). 

Transport-demand forecasting procedures have traditionally 
employed household-based modal split models implicitly assuming a 
selection of mode for each trip based on relative generalized cost. A 
detailed examination of the trip patterns of a sample of household in 
West Yorkshire shows that in fact there is little discretionary choice 
of public transport, public-transport trips in car-owning households 
generally being explained in terms of the specific unavailability of 
the car for such trips. Two versions of a category analysis model for 
modal split are based on this observation and applied to household 
data for Glamorgan and Monmouthshire to show that such a proce- 
dure is workable and produces results comparing favorably with 
traditional approaches. The likely implications of three types of 
restraint policy are examined, and it is concluded that the existing 
interdependence in trip patterns and mcdal choice within the house- 
hold is of great significance in determining their effects. In particular 
it appears that positive attempts to increase vehicle occupancy at the 
peak are likely to be more favorable to public-transport finances than 
the more negative policies to restrain use of the car for journey to 
work, or second-car ownership. 


18497 Large-scale industrial energy audit: the U.S. ERDA facili- 
ties at Hanford, Washington. Anderson, M.K.J. (Applied Nucleonics 
Co., Inc., Santa Monica, CA). pp 23-33 of In Energy use manage- 
ment. Vol. I. Fazzolare, R.A. (ed.). Elmsford, NY; Pergamon Press 
Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 


This paper demonstrates the feasibility of performing large- 
scale industrial energy audits without a great commitment of man- 
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power or resources. It describes an audit performed in one week at 
over fifty major facilities. The detailed techniques used in the audit 
are presented, as well as some of the major energy management 
recommendations which resulted. This report describes the results of 
an energy audit carried out for ERDA on the Hanford Reservation, 
Richland, Washington. Fifty-three facilities were audited and the 
potential for saving up to 691 x 10° Btu/year (14 percent of FY 1976 
energy use) was identified. This could lead to cost savings in the 
range of 0.5 to 1.1 million dollars per year at current prices. Most of 
the energy management opportunities described in this report are 
expected to have payback periods in the range of 0.5 to 10 years 
based on current energy prices. Specific savings opportunities in- 
cluded elimination of standby steam generation capacity by use of 
alternate power sources; modification of HVAC systems to reduce 
losses; building envelope retrofit; lighting retrofit; heat-recovery 
options; and steam boiler and distribution system modifications to 
reduce losses. 


18498 Analysis of residential energy use. Hirst, E. (Oak Ridge 
National Lab., TN). pp 489-497 of In Energy use management. Vol. 
I. Fazzolare, R.A. (ed.). Elmsford, NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

This paper describes the structure, inputs, validation, and 
operation of an improved version of the ORNL residential-energy- 
use model. The purpose of this work is to provide an analytical tool 
to evaluate a variety of energy-conservation policies, programs, and 
technologies for their effects on energy use, energy costs, and capital 
costs over time. The model deals with energy use at the national 
level for four fuels (electricity, gas, oil, other); eight end uses (space 
heating, water heating, refrigeration, food freezing, cooking, air 
conditioning, lighting, other); and three housing types (single-family 
units, multi-family units, mobile homes). Household energy use (for 
each fuel/end use/housing type combination) is computed in re- 
sponse to changes in: stocks of occupied a units and new 
residential construction, equipment ownership by fuel and end use, 
thermal integrity of housing units, average unit energy requirements 
for each type of equipment, and usage factors that reflect household 
behavior. 


18499 Intensive food-production systems in a developing agricul- 
tural community. Jensen, M.H. (Univ. of Arizona, Tucson). pp 933- 
939 of In Energy use management. Vol. I. Fazzolare, R.A. (ed.). 
Elmsford, NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

In many countries, shortages of fresh water and high-quality 
vegetables make them an ideal location for controlled-environment 
agricultural systems. A major block to the establishment of such 
systems is the uncertainty of available energy and the cost of that 
energy to control the growing environment. While such agricultural 
systems have enabled man to produce food crops in arid regions— 
where little now grows—at yields far greater than those received 
outdoors, it is also a great user of energy. Significant advances have 
been made in greenhouse structures and environmental control sys- 
tems to possibly offset the high requirements and costs of energy. 
Such intensive agricultural systems may one day play an active role 
in supplying the food needs of tomorrow. 


18500 Role of energy in food production: a perspective. Smerdon, 
E.T. (Univ. of Texas System, Austin). pp 953-964 of In Energy use 
management. Vol. I. Fazzolare, R.A. (ed.). Elmsford, NY; Pergamon 
Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

This paper analyzes energy use in agricultural production 
with particular reference to future food production in lesser devel- 
oped countries. A historical relationship between agricultural crop 
yields and external energy input is provided as a point of departure 
to assess future energy needs if LDC’s are, in fact, to approach their 
food-production potential. The energy cost for the various essential 
production inputs are summarized and presented. The paper con- 
cludes that the energy requirement, both direct and indirect, for 
increased food production must be carefully considered as the na- 
tions formulate their future energy and food policies. 46 references. 


18501 Optimization of processes with finite-time thermodynam- 
ics. Andresen, B.; Berry, R.S.; Salamon, P. (Univ. of Chicago). pp 1- 
9 of In Energy use management. Vol. II. Fazzolare, R.A. (ed.). 
Elmsford, NY; Pergamon Press Inc. (1977). 

From Interaational conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P2. 

Traditional thermodynamics has provided natural bounds to 


" the use of energy, but the usefulness of these bounds has sometimes 


been limited because they are defined in terms of the often-unrealis- 
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tic case of infinitely slow processes. Three approaches to the opti- 
mization of work-producing processes were developed that permit 
the extension of thermodynamic techniques to define limits for 
processes operating at finite rates. The most-detailed information 
comes from an optimal-control analysis from which the most effec- 
tive or efficient path can be determined. This approach can be 
applied to such problems as the optimal design of motion transducers 
and power trains and of lubricant characteristics. A second approach 
is based on coarse-graining or cycle-averaging, and is used to obtain 
optimal power outputs and optimal rates (but not the optimal path 
itself) for a system doing work by operating between two heat 
reservoirs. The third and most general approach extends the concept 
of the thermodynamic potential to finite-time processes. The discus- 
sion concludes with the incorporation of the thermodynamic finite- 
time optimization to the optimization of total economic costs, par- 
ticularly through the identification of the technological change that 
would be most effective to enhance the economically optimal use of 
energy. 


18502 Evaluation of energy utilization analysis methods for in- 
dustrial processes. Urdaneta, A.; Schmidt, P.S. (Univ. of Texas, 
Austin). pp 65-73 of In Energy use management. Vol. II. Fazzolare, 
R.A. (ed.). Elmsford, NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P2. 

Various methods for analyzing energy utilization in industrial 
processes are reviewed. These methods are categorized as non- 
economically versus economically based, and as analytical versus 
synthesis oriented. It is shown that most analytical formulations 
based on thermodynamic availability are not well-suited as design 
tools; whereas, enthalpy-based design methods do not clearly delin- 
eate sources of energy dissipation. Integration of availability-based 
methods with economic considerations to produce a more general 
design approach is discussed. 28 references. 


18503 State energy flow patterns. Kidman, R.B.; Barrett, R.J. 
(Los Alamos Scientific Lab., NM). pp 113-146 of In Energy use 
management. Vol. II. Fazzolare, R.A. (ed.). Elmsford, NY; Perga- 
mon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P2. 

Highly visual and self-explanatory 1975 energy flow diagrams 
are presented for each of the 50 states and for the entire United 
States. Each diagram illustrates the energy produced and how it is 
consumed or lost. The diagrams are meant to serve as a convenient 
and useful reference (or starting point) for consideration of energy- 
related problems. 27 references. 


18504 Determining the energy cost of construction activities. 
Segal, B.Z. (Univ. of Illinois, Urbana). pp 307-315 of In Energy use 
management. Vol. II. Fazzolare, R.A. (ed.). Elmsford, NY; Perga- 
mon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P2. 

Total (direct and indirect) energy requirements of the con- 
struction industry for 1967 were determined in order to examine the 
potential for energy conservation. An energy input/output model 
was expanded to include a detailed breakdown of the construction 
industry. Total primary energy intensities and total energy require- 
ments were calculated for nearly 50 construction sectors, including 
both new and maintenance categories. Results were used in several 
specific analyses of energy use in construction, with particular 
emphasis on new buildings. 


18505 Energy embodied in buildings and building components. 
Serber, D. pp 317-326 of In Energy use management. Vol. II. 
Fazzolare, R.A. (ed.). Elmsford, NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P2. 

The derivation and expansion of an Energy Input/Cutput 
matrix with which to examine energy use in the construction indus- 
try has been described in another paper of this conference, Deter- 
mining the Energy Cost of Construction Activities, by B. Z. Segal. 
This paper describes in greater detail the application of the matrix to 
the construction industry in 1967 and to specific building materials 
and components. 


18506 Strategies for energy-efficient water-supply and 
wastewater systems. Baruchello, L. (Balfour-Italia, Rome). pp 393- 
400 of In Energy use management. Vol. II. Fazzolare, R.A. (ed.). 
Elmsford, NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P2. 
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Energy consumption for processing and transporting water 
supplies and sewage in Italy was studied to determine feasible energy 
conservation measures relative to these two items. It was concluded 
that 10 percent of the electric power generated in Italy is used for 
treating and transporting water supplies and sewage. It is proposed 
that in the future this power consumption can be minimized by 
taking maximum advantage of topographic conditions in order to 
decrease pumping power requirements; imposing energy saving cri- 
teria and regulations on the design and performance of new facilities 
for water supply and wastewater treatment; using suitable storage 
facilities within wastewater systems; and reducing industrial and 
domestic water consumption which, in turn, results in less 
wastewater. The cost and time requirements for effecting these 
proposals are mentioned. (LCL) 


18507 Intercountry differences in energy use: lessons for the 
United States. Darmstadter, J. (Resources for the Future, Washing- 
ton, DC); Schipper, L. pp 543-548 of In Energy use management. 
Vol. II. Fazzolare, R.A. (ed.). Elmsford, NY; Pergamon Press Inc. 
(1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P2. 

An empirical basis has been developed only recently to ex- 
plain international energy/GDP variability. It is possible for a coun- 
try to have a much higher energy/GDP ratio than another due 
solely to the predominance of inherently energy-intensive activities. 
In this paper, the principal findings of two recently published or 
completed studies analyzing intercountry differences in energy con- 
sumption patterns are reported. The first is a comparative analysis of 
the United States and eight other highly industrialized economies. 
The second is a fairly intensive two-country comparison between 
Sweden and the United States. (MCW) 


18508 Useful energy consumption: the determination of relative 
fuel efficiencies. Girod, J. (Institut Economique et Juridique de 
l'Energie, Grenoble, France). pp 621-627 of In Energy use manage- 
ment. Vol. II. Fazzolare, R.A. (ed.). Elmsford, NY; Pergamon Press 
Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P2. 

The methodology for defining the total energy consumption 
of an economic sector or a whole country is discussed. Specifically, 
the relative fuel efficiencies are considered. Section 1 focuses on the 
substitutability of coal, gas, and oil for thermal use. Section 2 
discusses the complementarity of electric power and the other fossil 
fuels. Some data on relative efficiencies of various fuels in France, 
Germany, Italy, Netherlands, U.S. U.K., Canada, Japan, and Sweden 
are tabulated. (MCW) 


UNCONVENTIONAL SOURCES AND POWER 
GENERATION 


REFER ALSO TO CITATION(S) 17104, 17119, 17122, 18415, 18432 


18509 (TID—28044) Guide to demonstrations of energy conser- 
vation, solar energy and other new technologies: Energy Extension 
Service. Ignatius, N. (ed.). (Energy Research and Development 
Administration, Washington, D.C. (USA)). Sep 1977. 307p. Dep. 
NTIS, PC A14/MF AOl1. 

This guide was compiled by the Energy Extension Service 
(EES) for use by State EES planners. It is intended to facilitate 
viewing of solar, conservation, and other energy technologies at 
work. The demonstrations listed in this Guide have generally been 
limited to those most applicable to individual homeowners, small 
businesses, schools, and farms. In a few states, however, municipal 
systems have also been included. Many of these projects have 
received Federal funding. The majority of projects demonstrate 
some form of solar energy. In addition to solar heating and cooling 
for homes and commercial buildings, a number of examples of farm 
applications such as solar crop drying are listed, as well as demon- 
strations of wind energy, biomass, photovoltaics, etc. Since all 
successful solar heating and cooling systems incorporate sensible 
energy-conserving design, each solar heating and/or copling project 
is at the same time an energy-conservation project. When these 
conseration designs are of special interest or inventiveness, this has 
been noted. In a few cases, projects demonstrate only conservation 
measures, such as the construction of buildings underground. 


18510 Energy research and development and small business. Part 
3. Hearing before the Select Committee on Small Business, United 
States Senate, Ninety-Fifth Congress, first session on energy research 
and development and small business. Washington, DC; Select Com- 
mittee on Small Business (1977). 438p. GPO. 
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The hearings began on May 13, 1975 (Session 1). Session 3, 
held in Portland, Maine, May 23, 1977, continues with the detailed 
study on alternative energy sources for small business, specifically on 
solar energy for small business in New England. Senator William D. 
Hathaway of Maine opened the meeting followed by Senator 
Thomas J. McIntyre from New Hampshire who made a statement 
on alternative energy, specifically solar energy. There followed 
statements of eleven businessmen from New England making state- 
ments on solar energy development and utilization. Dr. R.B. Fuller 
from Philadelphia expounded his views of Earthian humanity living 
on its daily energy income generated mainly by the sun. Eleven 
additional statements are submitted for the record in the publication. 
(MCW) 


SOLAR 


REFER ALSO TO CITATION(S) 17120, 17121, 17133, 17139, 
17142, 17143, 17144, 17145, 17217, 17233, 17247, 17270, 17339, 
18387, 18388, 18412 


18511 (NP—22400) Case against private utility involvement in 
solar/insulation programs. Bossong, K. (Center for Science in the 
Public Interest, Washington, D.C. (USA)). 8 Jun 1977. 7p. for 
Science in the Public Interest, Washington, DC. 

The arguments against private utility involvement are ar- 
ranged under the following headings: excessive profit-taking, mo- 
nopolization/favoritism, increased cost to consumers, homeowners 
would pay twice, the lack of accountability, the lack of commitment 
to solar by utilities, solar/political/ethical considerations, solar/con- 
servation technologies are inherently decentralized, and the other 
alternatives. (MHR) 


18512 (SAN/1300—1) Advanced thermal energy storage concept 
definition study for solar Brayton power plants. Volume 1. Final 
technical report, July 1—December 31, 1976. Gintz, J.R. (Boeing 
Engineering and Construction, Seattle, Wash. (USA)). Nov 1977. 
Contract EY-76-C-03-1300. 237p. Dep. NTIS, PC All/MF AOI. 

This report presents detailed results of a technical and eco- 
nomic assessment of sensible heat, phase change, and thermochemi- 
cal energy-storage systems in a solar power plant employing a high- 
temperature Brayton-cycle thermal engine with helium as the heat- 
transport fluid. The assessment included an examination of the 
storage system operation, efficiency, power plant interaction, design, 
materials, safety, maintenance, environmental impact, system life, 
and economics. These considerations are implemented in the concep- 
tual design of three baseline storage systems and their components 
for use in a solar plant module of 50-MW electrical power output. 
Rationale is provided to support the configuration, operations, and 
material choices. A preliminary assessment of the technology devel- 
opment and experimental test program requirements are also includ- 
ed. 


18513 Economics of UK solar energy schemes. Chapman, P.F. 
(Open Univ., Milton Keynes, Eng.). Energy Policy; 5: No. 4, 334- 
340(Dec 1977). 

This paper establishes a framework for evaluating the cost- 
effectiveness of solar energy systems, specifically space and water 
heating, using standard methods of discounted cash flow. The diffi- 
culties in applying DCF analysis to solar energy schemes are: long- 
run production costs of solar components are largely unknown; use 
of solar energy affects the economics of other fuel-supply systems; 
domestic solar energy use is strongly dependent on the level of 
house insulation; future fuel prices are largely unknown; energy 
savings cannot be directly translated into cash savings since fuel 
tariffs include a standing charge component; and the appropriate 
discount rate to be used is uncertain. At present, energy-storage 
costs appear to preclude cost-effectiveness in total-energy systems. It 
has been shown, though, that partial solar schemes can be cost- 
effective. (MCW) 


18514 Solar option. Bell, C.R.; Jager, F. Options (IIASA); 1- 
4(Sum 1977). 

The International Institute for Applied Systems Analysis re- 
views the costs and benefits of the solar energy options to see where 
they can realistically be applied. Climate is basic to the efficiency 
and cost of solar energy, with direct radiation more useful than 
indirect radiation. An outline of solar technology includes the use of 
heliostats, photovoltaic arrays, and solar-thermal-electric concepts 
(STEC) and their market feasibility. The report concludes that high 
capital costs and the vast amount of land needed to collect solar 
radiation will make it non-competitive for power generation capital. 
Small-scale and residential applications, however, could become 
competitive as fuel prices rise. In regions requiring large amounts of 
low-grade heat, a solar economy could result in disruptive shifts of 
materials and manpower. Market sensitivity analyses indicate that a 
faster breakeven point, lower capital requirements, improved system 
efficiency, and a program of government subsidy are needed to take 
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the solar option beyond test programs to widespread implementa- 
tion. (DCK) 


18515 Lifestyle implications of decentralized solar energy. Oka- 
gaki, A. (Center for Science in the Public Interest, Washington, 
DC). pp 677-682 of In Energy use management. Voi. II. Fazzolare, 
R.A. (ed.). Elmsford, NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P2. 

Decentralized applications of solar technologies can be inte- 
grated into community structures and lifestyles that are radically 
different than the conventional American lifestyle. It is argued that 
for environmental and sociological reasons it would be wise to 
explore alternative communities and lifestyles based on “appropri- 
ate’’ or “intermediate” technologies such as decentralized solar 
power. A Federal program to support this kind of exploration is 
proposed. 


18516 Helios strategy: a heretical view of the role of solar energy 
in the future of a small planet. Weingart, J.M. Woodland, TX; 
Woodlands Conference (1977). 67p. (CONF-771093—1). 

From Alternatives to growth conference; Woodlands, TX, 
USA (2 Oct 1977). 

Mitchell Prize Winner, 1977. 

Over the next hundred years there must be a worldwide 
transition from reliance on fossil fuels to the use of some combina- 
tion of long-term and abundant primary sources for the production 
of heat, electricity, and synthetic fuels. The rate at which such 
options can be developed and employed, as well as the maximum 
rate at which they can provide energy at a sustained rate, will place 
important constraints on the rate and limits to growth of other 
human activities. It is generally argued that only the fission option, 
in the form of the fast-breeder and high-temperature reactors, can 
provide the energy required for a livable world, particularly if this 
means a world of ten billion people living at the present energy level 
of Western Europe. However, the author’s examination indicates 
that the use of solar energy, through a menu of technological 
options, can provide the needs of a world at this scale of energy use, 
and that this can be accomplished within the constraints of land 
availability and requirements for energy, materials, and labor. No 
scientific breakthroughs are required, although a number of these 
would be helpful, but very substantial engineering advances are 
required, and the transition to such a system worldwide would take 
no less than a century. However, the feasibility of such large-scale 
use of solar energy will substantially alter those aspects of the “limits 
to growth” discussions in which future growth strategies are con- 
strained by available and acceptable energy alternatives. This paper 
outlines a global solar energy system considered feasible for more 
than 10 billion people living at 5 kW per capita. 


GEOTHERMAL 
REFER ALSO TO CITATION(S) 17357 


OTHER 
REFER ALSO TO CITATION(S) 17103, 17383, 18629 


ENERGY CONVERSION 


REFER ALSO TO CITATION(S) 18293, 18294, 18452, 18501 


18517 Conversion, conservation, and loss of energy in chemical 
processes. Riekert, L. (Univ., Karlsruhe, Ger.). pp 675-686 of In 
Future energy production systems. Heat and mass transfer processes. 
Vol. II. Denton, J.C.; Afgan, N.H. (eds.). Washington, DC; Hemi- 
sphere Publishing Corp. (1976). 

Energy conversion in processes including chemical reactions 
can be treated in the same consistent way as energy conversion in 
power plants or other devices. For this purpose the energy potential- 
ly available as shaft work from all material streams entering or 
leaving a process has to be evaluated. This available energy will 
always depend on the properties of the environment; the environ- 
ment being a source or sink of materials in exactly the same sense as 
it is a source or sink of heat. The flow of available energy in a 
process network where heat transfer is coupled with chemical reac- 
tion is considered as an example. 
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MHD GENERATORS 


DESIGN AND DEVELOPMENT 


18518 (FE—1760-27) Development program for MHD direct 
coal fired power generation test facility. Annual technical progress 
report, January—December 1976. Dicks, J.B.; Beaton, M.S.; Scott, 
M.H. (Tennessee Univ., Tullahoma (USA). Space Inst.). 15 Jan 1977. 
Contract EX-76-C-01-1760. 183p. Dep. NTIS, PC A09/MF AOI. 

The overall objective of this project is to advance the tech- 
nology of direct coal-fired MHD components and systems required 
for MHD power systems operating under simulated central power 
station power conditions. The specific objectives of the direct coal- 
fired MHD power generation test facility are to resolve experimen- 
tally and analytically the key technical problems which have been 
identified or which may be found to occur in direct coal-fired MHD 
systems with moderate to high ash carryover. The problem areas 
involve (1) combustor performance, (2) slag/seed separation, imple- 
mentation and efficiency, (3) seed separation efficiency from both 
the exhaust gas stream and from slag, (4) MHD generator perfor- 
mance and design requirements using slag deposition on the channel 
walls to protect these walls from the intense thermal and electrical 
environment, (5) effects of slag carryover on auxiliary component 
survival from erosion and corrosion, and on freedom from serious 
plugging by solid or pe pte Pn slag particles during normal 
operation, (6) response of candidate MHD materials to direct coal- 
fired MHD environment and (7) requirements for control equipment 
to meet pollution requirements. A summary of the project progress 
for 1976 is presented. (WHK) 


18519 (TID—27151) CDIF-MHD generator system conceptual 
design. Final report. (MEPPSCO, Inc., Boston, Mass. (USA)). Mar 
1977. Contract W-31-109-ENG-38-SUB-31-109-38-3634. 212p. Dep. 
NTIS, PC A10/MF AO1. 

The objective of this Program is to conduct a conceptual 
design of an MHD Generator System (MHD) to be coupled to 
candidate development coal-fired MHD combustion chambers at the 
MHD Component Development and Integration Facility (CDIF) for 
the purpose of developing design techniques utilized for the design 
of large MHD generators. The MHD is to be designed for continu- 
ous operation. A hexagonal cross section, diagonal conducting wall 
configuration operating in the supersonic mixed impulse-reaction 
mode with an inlet Mach number of 1.59 and with a uniform 
magnetic field of four Tesla throughout were selected. The design 
operating conditions and performance are presented, and a design 
analysis is included. (WHK) 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 18518, 18519 


18520 (FE—2254-6) Support testing and design study evaluation 
of regenerative air heaters. Progress report, April 1977—June 1977. 
(FluiDyne Engineering Corp., Minneapolis, Minn. (USA)). Jul 1977. 
Contract EX-76-C-01-2254. 15p. Dep. NTIS, PC A02/MF AOI. 

During the subject quarter, construction of the heater test rig 
was finished and shakedown tests were run. Results of these tests are 
being analyzed and plans are being made for another test in late July. 
Preliminary results indicate that (1) deposition of seed/slag can be 
monitored via pressure profile measurements, (2) to get a better 
simulation, certain modifications are needed, and (3) these modifica- 
tions are straightforward and can be completed in time to run 
another test later this summer. 


18521 (FE—2254-7) Support testing and design study evaluation 
of regenerative air heaters. Fourth quarter report, October 1976— 
December 1976. (FluiDyne Engineering Corp., Minneapolis, Minn. 
(USA)). Jan 1977. Contract EX-76-C-01-2254. 110p. Dep. NTIS, PC 
A06/MF AOl1. 

Under Task 1, analytical studies of full scale heaters (for use 
in 2000 MWt combined MHD-steam power plant), the sizing/cost 
estimating program, was run, and results were generated which 
show how system cost depends on design and operating parameters. 
The code for describing seed/slag deposition in heaters is nearly 
complete. The code for describing overall system performance is 
complete except for incorporation of the effects of the pressure field. 
Under Task 2, engineering design of a heater test module, a cost 
estimate for a heater test module was developed. The determination 
of the size of this module was based on a reasonable scale-up from 
the current test rig and through consideration of the cost of the 
facility. Design will be started in early 1977; a schedule for this work 
has been prepared. Under Task 3, design supports tasks, several 
screening tests were performed along with other tests preparatory to 
long bed testing. A plan was also prepared for modifying the 
laboratory building to accommodate the lengthened test bed. The 
building modification should be completed by mid February 1977. 
Plans for lengthening the test rig and conducting longer term tests 
were also prepared. Analytical test results were received from 
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outside laboratories and were also generated internally. SEM/ 
EDAX studies, including x-ray mapping, have been used to elucidate 
corrosion mechanisms in some refractories. 


DUCT ENGINEERING AND FLUID DYNAMICS 


18522 Mass transfer in open-cycle MHD installations. Mostins- 
kii, I.L.; Laricheva, M.A.; Lamden, D.I. (Inst. for High Tempera- 
tures, Moscow). pp 611-617 of In Future energy production systems. 
Heat and mass transfer processes. Vol. II. Denton, J.C.; Afgan, N.H. 
(eds.). Washington, DC; Hemisphere Publishing Corp. (1976). 

Mass transfer processes in open cycle MHD installations due 
to the presence of ionizing seed are analyzed. The problem of 
evaporation of the droplet motion taking into account both droplet 
diameter and velocity variation was solved. KOH vapor condensa- 
tion on cooled surface has been experimentally tested and the 
analogy between heat and mass transfer processes have been con- 
firmed. Aerosol particle deposition on heat exchange surface has 
been investigated and a method to calculate mass transfer under 
these conditions has been developed. 


THERMIONIC CONVERTERS 


18523 (ALO/3701—76/1, pp 214) Present status of thermionic 
energy conversion. Shimada, K. (Jet Propulsion Lab., Pasadena, CA). 
1976. 

From Workshop on the 5 MW solar tower program; Hous- 
ton, TX, USA (17 May 1976). 

In Report on the symposium and workshop on the 5 MWt 
solar thermal test facility. 

Typical performance of thermionic converters in space appli- 
cations is reviewed. Overall efficiencies at 2000°K of 10 percent are 
quoted. For terrestrial use, at 1400°K operating temperatures, effi- 
ciencies of 20 percent are projected, assuming solution of materials 
and oxidation problems. The establishment of cost in terrestrial 
applications is needed. 


FUEL CELLS 


DESIGN AND DEVELOPMENT 


18524 Fuel-cell systems for dispersed generation of electric 
power. Gillis, E.A. (Electric Power Research Inst., Palo Alto, CA); 
Rogers, L.J. pp 283-288 of In Energy use management. Vol. II. 
Fazzolare, R.A. (ed.). Elmsford, NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P2. 

Fuel cell power plants are an emerging option for electric 
utility power generation that show promise to favorably impact the 
nation’s energy supply. The fuel cells’ key features are high efficien- 
cy independent of size, constant generation efficiency over a wide 
load range, and environmental acceptability. These features permit 
fuel cells to be installed close to the load (which increases probabil- 
ity of waste heat utilization), to be installed in incremental modules 
to match load growth, and to be an effective tool for load manage- 
ment. A program under way to evaluate a 4.8 MW fuel cell module 
in an electric utility system, and the potential role for this new 
generation option in the utility industry are described. 


18525 Hydrogen fuel cell for traction application. Breelle, Y. 
(Institut Francais du Petrole, Rueil Malmaison, France); Lombard, 
C. pp 1lp, Paper 32.9 of In Fourth international electric vehicle 
symposium. Vol. 2. New York; Electric Vehicle Council (1976). (In 
French) 

From 4. international electric vehicle symposium; Dusseldorf, 
F.R. Germany (31 Aug 1976). 

See CONF-760866—P2. 

The hydrogen fuel cell vehicle, which has the important 
advantage of economy of operation, no pollution and no noise, is 
discussed. Apart from a certain number of technical problems, such 
as the storage of hydrogen in the vehicle, fragility of the anode 
catalyst, it is the manufacturing cost of the hydrogen fuel cell which 
remains a considerable problem. The initial results of the study in 
progress are indicated and the margin between the level of current 
achievements and what remains to be done in order for this fuel cell 
to achieve any significant penetration of the traction market are 
given. 


APPLICATIONS 
REFER ALSO TO CITATION(S) 18525, 18662 
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ELECTROCHEMISTRY, MASS TRANSFER, AND 
THERMODYNAMICS 


18526 (ORNL—5297, pp 67-78) Molten-salt systems. Sep 1977. 

In Chemistry Division annual progress report for period 
ending March 31, 1977. 

Information on molten-salt systems development is presented 
concerning the molten carbonate fuel cell program; thermochemistry 
of alkali carbonates; entropy estimates of garnets and other silicates; 
thermodynamically predicted miscibility gap in the BeF,—LiF 
system; numerical solution of electrochemical flux equations with 
composition-dependent diffusion coefficient and transference 
number; migrational polarization in electrochemical systems with 
mixed electrolytes at high current density; electrochemical measure- 
ments in model systems simuiating molten-salt fuel cells and batter- 
ies; reduced titanium species in metaborate melts; and hydrogen 
reduction of UF, in molten fluoride solutions. 


ENERGY CONSERVATION, 
CONSUMPTION, AND UTILIZATION 


REFER ALSO TO CITATION(S) 17226, 18286, 18287, 18380, 
18385, 18413, 18464, 18475, 18488, 18489, 18492, 18506 


18527 ((CONF-7605138—, pp 5-11) ERDA patent policy. Moser, 
W.R. (Energy Research and Development Administration, Washing- 
ton, DC). 1976. 

From Technical opportunities for energy conversion in im- 
proved controls; Boston, MA, USA (10 May 1976). 

In Technical opportunities for energy conservation in build- 
ings through improved controls. 

US ERDA has a single patent policy which is a title policy 
with waiver authority. This means the government will normally 
take title to inventions conceived or first actually reduced to practice 
in the course of or under a contract. The conditions under which 
waivers are considered are discussed. (LCL) 


18528 (HCP/U2639—1) Summary of international energy re- 
search and development activities, 1974—1976. (Smithsonian Science 
Information Exchange, Inc., Washington, D.C. (USA)). Nov 1977. 
Contract EX-77-C-01-2639. 679p. (NSF/RA—770011). Dep. NTIS, 
PC A99/MF AOl1. 

This directory includes information covering 3017 ongoing 
and recently completed energy research projects conducted in 
Canada, Italy, the Federal Republic of Germany, France, The 
Netherlands, the United Kingdom, Denmark, Sweden, Israel, and 18 
other countries. This information was registered with the Smithson- 
ian Science Information Exchange (SSIE) by supporting organiza- 
tions in the nine countries listed and by international organizations 
such as the International Atomic Energy Agency. All narrative 
information presented in the directory and, in some cases, organiza- 
tion names were translated into English. In addition to the title and 
text of project summaries, the directory contains the following 
indexes: Subject Index, Investigator Index, Performing Organization 
Index, and Supporting Organization Index. To reflect particular 
facets of energy research, the Subject Index is cross-referenced. The 
Subject Index is based upon the SSIE classification system, which 
organizes index terms in hierarchies to relate groups of narrow 
subject areas within broad areas. The following types of energy 
information are included: organic sources of energy (gas and oil; 
coal; peat, hydrocarbons, and nonfossil organic sources); thermonu- 
clear energy and plasma physics; fission sources and energy produc- 
tion (reactor fuels assemblies and fuel management; reactor materi- 
als; reactor components; reactor thermodynamics, thermohydraulics, 
and mechanics; reactor safety and control; reactor testing, oper- 
ations, and analysis; reactor and nuclear physics; uranium explora- 
tion and mining; reactors--general); geophysical energy sources (geo- 
thermal, hydro, solar, wave, and wind); conversion technology; 
environmental aspects of energy conversion and use; transport and 
transmission of energy; energy utilization and conservation; and 
energy systems and other energy research. (RWR) 
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REFER ALSO TO CITATION(S) 17247, 17248, 17474, 17478, 
18284, 18336, 18379, 18384, 18387, 18388, 18400, 18401, 18479, 
18480, 18493, 18504, 18505, 18509, 18605, 18606 


18529 (CONF-7605138—) Technical opportunities for energy 
conservation in buildings through improved controls. (Little (Arthur 
D.), Inc., Cambridge, Mass. (USA)). 1976. Contract EY-76-C-02- 
2796. 346p. Dep. NTIS, PC A15/MF AOl. 
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From Technical opportunities for energy conversion in im- 
proved controls; Boston, MA, USA (10 May 1976). 

Eighteen papers were presented at the Conference. A sepa- 
rate abstract was prepared for each paper. (LCL) 


18530 (CONF-7605138—, pp 14-28) Control manufacturer's 
view of R and D needs for energy conservation. McNall, P.E. Jr. 
(Johnson Controls, Inc., Milwaukee). 1976. 

From Technical opportunities for energy conversion in im- 
proved controls; Boston, MA, USA (10 May 1976). 

In Technical opportunities for energy conservation in build- 
ings through improved controls. 

The need for government—sponsored research in short and 
medium range opportunities for energy savings in various HVAC 
systems, employing known and discovered control strategies is 
stressed. Documenting the savings payoff through sponsored re- 
search in non-profit institutions is seen as a National need. A few 
examples of recommended government—sponsored projects for non- 
profit institutions are better dynamic building structure models (or 
validation of existing models) for use in evaluating control strategies 
and their savings; evaluation of the relative energy costs of control- 
ling the four comfort variables, air temperature, radiant temperature, 
air velocity and water vapor pressure in the air; definition of novel 
operational strategies for known and proposed HVAC single and 
multiple control loops; and exploration of unknown methods of 
transmitting signals within and between buildings which have future 
economic possibilities. Some examples of proprietary control re- 
search which should not be government-sponsored are: application 
of research on microprocessors to specific control computational 
problems; sensors for temperature, flow, radiation; and on valves, 
dampers and their actuators. The American Society of Heating, 
Refrigerating and Air-Conditioning Engineers is also strongly rec- 
ommended as advisor and project monitor in this area of energy 
conservation. 


18531 (CONF-7605138—, pp 29-33) Control manufacturer's 
view of R and D needs for energy conservation. Baitz, A.G. (Robert- 
shaw Controls Co., Richmond). 1976. 

From Technical opportunities for energy conversion in im- 
proved controls; Boston, MA, USA (10 May 1976). 

In Technical opportunities for energy conservation in build- 
ings through improved controls. 

Areas in which the US ERDA could sponsor useful programs 
related to energy conservation in buildings, and other areas where 
ERDA—sponsored work is deemed to be undesirable or would 
represent spending tax dollars to compete with private industry, are 
listed and discussed. (LCL) 


18532 (CONF-7605138—, pp 35-48) HVAC systems: a descrip- 
tion. Vanderweil, G. (R. G. Vanderweil Engineers, Inc., Boston). 
1976. 

From Technical opportunities for energy conversion in im- 
proved controls; Boston, MA, USA (10 May 1976) 

In Technical opportunities for energy conservation in build- 
ings through improved controls. 

Types of decentralized and centralized heating, ventilation, 
and air conditioning systems are enumerated and briefly described. 


(LCL) 


18533 (CONF-7605138—, pp 50-95) Control systems and princi- 
ples. Shih, J.Y. (Powers Regulator Co., Northbrook, IL). 1976. 

From Technical opportunities for energy conversion in im- 
proved controls; Boston, MA, USA (10 May 1976). 

In Technical opportunities for energy conservation in build- 
ings through improved controls. 

A large segment of prime energy is expended in buildings. In 
commercial, institutional and residential buildings, the energy con- 
sumed is essentially for comfort. The energy consumption in build- 
ings is a function of the building design, the mechanical systems 
design, and the efficiency of the energy consuming machinery, such 
as boilers and chillers. Having efficient energy consuming machinery 
and a thermally efficient building does not necessarily mean the 
entire building is energy efficient. The fan systems layout and the 
associated controls must be in the most efficient mode before the 
building can be considered energy efficient. The energy conserva- 
tion aspects of controls and building automation are discussed. 


18534 (CONF-7605138—, pp 98-104) Energy conservation in 
buildings through improved controls. Young, W.G. (Barber-Colman 
Co., Rockford, IL). 1976. 

From Technical opportunities for energy conversion in im- 
proved controls; Boston, MA, USA (10 May 1976). 

In Technical opportunities for energy conservation in build- 
ings through improved controls. 

The availability, economics, and performance of electric, 
hydraulic, pneumatic, and solid state control equipment for automat- 
ing heating, ventilation and air conditioning equipment operation 
and the energy conservation potential of these control systems are 
discussed. (LCL) 
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18535 (CONF-7605138—, pp 106-120) Automated individual 
area energy control in commercial and residential buildings. Gajjar, J. 
(Union Coll., Schenectady, NY). 1976. : 

From Technical opportunities for energy conversion in im- 
proved controls; Boston, MA, USA (10 May 1976). 

In Technical opportunities for energy conservation in build- 
ings through improved controls. 

It is shown that controlled setback for implementation of 
individual area energy control is a viable procedure for energy 
savings in residences and commercial buildings. The approach is 
relatively easy to implement even in the case of existing buildings. 
Depending upon the geographic location and the percentage utiliza- 
tion of space to be heated, the procedure can lead to fuel savings that 
will range at least from 15 to 25% of the space heating energy used. 
In some cases considerably more energy can be saved. Furthermore, 
the savings realized are greater in poorly insulated structures and 
can be realized in addition to those realizable by additional attic 
insulation, by the use of auxiliary solar heaters and by the use of heat 
pumps. The systems developed can be easily modified to incorporate 
the monitoring and control of other residential functions such as 
appliance control and peak load minimization. The major obstacles 
to using controlled setback are high first cost and social acceptabil- 
ity. 


18536 (CONF-7605138—, pp 122-135) Control modes of residen- 
tial heating systems. Bonne, U.; Janssen, J.E.; Tobias, J.; Torborg, 
R.H. (Honeywell Corporate Research Center, Bloomington, MN). 
1976. 

From Technical opportunities for energy conversion in im- 
proved controls; Boston, MA, USA (10 May 1976). 

In Technical opportunities for energy conservation in build- 
ings — improved controls. 

A digital heating system simulation model, HFLAME, was 
derived, verified and used as a tool to evaluate cost and energy- 
saving modifications of a few selected heating systems and to uncov- 
er areas in which further study may lead to more such modifications. 


18537 (CONF-7605138—, pp 138-153) Optimal temperature con- 
trol for structures. Winn, C.B.; Hull, D. (Colorado State Univ., Fort 
Collins). 1976. 

From Technical opportunities for energy conversion in im- 
proved controls; Boston, MA, USA (10 May 1976). 

In Technical opportunities for energy conservation in build- 
ings through improved controls. 

The application of control-theoretic techniques to the prob- 
lem of ested control of the temperature in structures was investi- 
gated. It is shown that the optimal control strategy for heating can 
consist of a combination of maximum control sub-arcs and zero 
control sub-arcs separated by an intermediate control sub-arc. Ana- 
lytical and numerical results are presented along with comparisons 
between the energy consumption for a building when optimal con- 
trol strategies are applied versus the use of standard control algo- 
rithms. In particular, it is shown that the reduction in fuel consump- 
tion that may be realized through the application of optimal control 
strategies can be on the order of 15%. 


18538 (CONF-7605138—, pp 183-192) Building energy analysis. 
Lewis, S.A.; Cuccinelli, K.T. (American Gas Association, Arlington, 
VA). 1976. 

From Technical opportunities for energy conversion in im- 
proved controls; Boston, MA, USA (10 May 1976). 

In Technical opportunities for energy conservation in build- 
ings through improved controls. 

The desirability of using the E CUBE 75 and E CUBE III 
computer programs for performing energy analyses on buildings is 
discussed. The programs are divided into three basis components: an 
energy requirements segment which calculates theoretical building 
energy needs, an equipment selection segment which determines the 
actual energy consumed in meeting these needs, and an economic 
comparison segment which weighs the economic impact of building 
and equipment configuration selections. Building simulation using 
these codes includes the effects of building design, climatic condi- 
tions, internal heat loads due to occupancy, operation of electrical 
and process equipment used for space conditioning, and cost, pay- 
back period, and return on investment. It is concluded that energy 
analyses should be widely used to improve both building design and 
the selection and operation of space conditioning equipment in order 
to achieve energy conservation in buildings. (LCL) 


18539 (CONF-7605138—, pp 193-208) State of the art in multi- 
zone control. Dudley, J.A. (Trane Co., La Crosse, WI). 1976. 

From Technical opportunities for energy conversion in im- 
proved controls; Boston, MA, USA (10 May 1976). 

In Technical opportunities for energy conservation in build- 
ings ——- improved controls. 

Chilled water multizone systems are in wide use today be- 
cause they are easy to design and control and are reliable in 
operation. However, because multizone systems use a mixture of hot 
and cold air to maintain space temperature control, they are consid- 
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ered to be energy inefficient. ASHRAE Standard 90-75 restricts 
their usage for this reason. The restrictions require the system to 
incorporate control schemes which minimize the energy wasted in 
mixing. Such control schemes are discussed and their energy require- 
ments analyzed. Briefly, the control schemes to be compared are: a 
conventionally controlled multizone system; a dry bulb airside 
economizer, which takes advantage of cooling with outside air when 
possible; a discriminator control system, to minimize the wasted 
mixing energy; a bypass multizone system, which also minimizes the 
mixing energy; and a heat recovery centrifugal chiller, which takes 
advantage of the heat rejected in the condenser to satisfy heating 
requirements of the hot deck. A computerized energy analysis pro- 
gram was used to calculate the energy consumption of each of the 
control schemes. It is concluded that a properly designed and 
applied multizone system can be energy efficient; outside air econo- 
mizers normally do not conserve energy when applied to mixing 
systems; discriminator control schemes do conserve energy; the 
bypass multizone system can be energy efficient; and heat recovery 
should be analyzed with mixing systems in northern heat climates. 
) 


(LCL 


18540 (CONF-7605138—, pp 209-216) Overview of R and D 
potential in controls for energy conservation. Levenhagen, J.I. 
(American Society of Heating, Refrigerating, and Air-Conditioning 
Engineers, New York). 1976. 

From Technical opportunities for energy conversion in im- 
proved controls; Boston, MA, USA (10 May 1976). 

In Technical opportunities for energy conservation in build- 
ings through improved controls. 

The research and development possibilities for energy conser- 
vation as applied to temperature controls used for providing human 
comfort in buildings are discussed. Control systems for heating, 
ventilating and air conditioning equipment in residential, commer- 
cial, and industrial buildings are considered. (LCL) 


18541 (CONF-7605138—, pp 218-232) Controllers and processer 
applications. Mrnka, M.L. (Powers Regulator Co., Skokie, IL). 1976. 

From Technical opportunities for energy conversion in im- 
proved controls; Boston, MA, USA (10 May 1976). 

In Technical opportunities for energy conservation in build- 
ings through improved controls. 

Types of heating, ventilation, and air conditioning system 
controllers which aid in conserving energy and research require- 
ments to improve these controllers are discussed. It is concluded that 
research is necessary to provide the proper controls for energy 
efficient systems; the presently used optimization routines must be 
integrated into a simple controller that can be utilized in the majority 
of control systems; and new modes of control should be developed 
with energy considerations utmost in their design. (LCL) 


18542 (CONF-7605138—, pp 234-248) Sensor development for 
building control and energy management. Johnson, C.E. (Heneywell, 
Inc., Minneapolis). 1976. 

From Technical opportunities for energy conversion in im- 
proved controls; Boston, MA, USA (10 May 1976). 

In Technical opportunities for energy conservation in build- 
ings through improved controls. 

The role of sensing devices in improving the energy conser- 
vation potential of control systems for heating, ventilating, and air 
(HVAC) conditioning equipment is discussed. The functions of 
demand sensors, predictive sensors, and performance sensors are 
described, and future refinements, such as air quality sensors and 
performance efficiency sensors, which used in conjunction with 
miniprocessors, should lead to improved energy efficiency in the 
operation of HVAC equipment are predicted. (LCL) 


18543 (CONF-7605138—, pp 250-257) Control strategies for 
building energy conservation: R and D opportunities. Anderson, P.A. 
(Honeywell, Inc., Minneapolis). 1976. 

From Technical opportunities for energy conversion in im- 
proved controls; Boston, MA, USA (10 May 1976). 

In Technical opportunities for energy conservation in build- 
ings through improved controls. 

In the future, control technology and control strategies are 
certain to play an increasingly important role in building energy 
conservation. The factors which contribute to the increased impor- 
tance and potential of control strategies and the related research and 
development requirements are reviewed. It is concluded that there is 
a growing requirement for research and development in the area of 
control strategies for energy management at the building system 
level. Benefits from the use of these types of strategies will be 
proportional to the complexity of the system in terms of the number 
of system elements and interactions among elements. As HVAC 
systems become more sophisticated, advance control strategies will 
be needed to provide effective energy management. In addition, it 
will become increasingly important to consider control strategies 
early in the overall design process to insure a cost-effective energy 
management solution. 
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18544 (CONF-7605138—, pp 260-287) R and D opportunities for 
final control elements and communication systems in HVAC control 
systems. McNall, P.E. Jr.; Buchanan, S.R. (Johnson Controls, Inc., 
Milwaukee). 1976. 

From Technical opportunities for energy conversion in im- 
proved controls; Boston, MA, USA (10 May 1976). 

In Technical opportunities for energy conservation in build- 
ings through improved controls. 

e performance characteristics and relative costs of present 
final control elements, such as dampers and valves for liquids and 
vapors, are discussed in general terms. Pneumatic and electric actu- 
ators, used in conjunction with the final control elements are cov- 
ered. The emphasis is placed upon how improvements in the perfor- 
mance and costs of these devices may affect energy conservation 
opportunities. The communications network installation require- 
ments for centralized energy savings control now constitute a major 
portion of the installed cost of such systems. Development has 
progressed from hardwired systems dedicated only to HVAC, to 
multiplexed dedicated systems, collecting data in several remote 
locations, to shared systems, using coax cable or twisted pairs, which 
combine the needs of HVAC with fire, security, sound, etc. systems. 
Future opportunities to improve performance and cut installed costs 
are discussed, which may accrue from wireless transmission, carrier 
systems on power lines, use of telephone cables, light pipes, etc. 


18545 (FEA/B—77/303) Supply response to residential insula- 
tion retrofit demand. (ICF, Inc., Washington, D.C. (USA)). 17 Jun 
1977. 42p. Dep. NTIS, PC A03/MF AO1. 

The insulation industry was surveyed to determine: current 
and planned industry capacity for producing fiber-glass, rock-wool, 
and cellulose-type thermal insulation for buildings; characteristics of 
each of these types of insulation; estimates of insulation demand; and 
insulation pricing behavior. The results are tabulated. (LCL) 


18546 (SAN/1230—1) Model code for energy conservation in 
new building construction. (National Conference of States on Build- 
ing Codes and Standards, Inc. (USA)). Dec 1977. Contract EY-76-C- 
03-1230. 86p. Dep. NTIS, PC A05/MF AOl. 

In response to the recognized lack of existing consensus 
standards directed to the conservation of energy in building design 
and operation, the preparation and publication of such a standard 
was accomplished with the issuance of ASHRAE Standard 90-75 
"Energy Conservation in New Building Design,” by the American 
Society of Heating, Refrigerating and Air-Conditioning Engineers, 
Inc., in 1975. This standard addressed itself to recommended prac- 
tices for energy conservation, using both depletable and non-deplet- 
able sources. A model code for energy conservation in building 
construction has been developed, setting forth the minimum regula- 
tions found necessary to mandate such conservation. The code 
addresses itself to the administration, design criteria, systems ele- 
ments, controls, service water heating and electrical distribution and 
use, both for depletable and non-depletable energy sources. The 
technical provisions of the document are based on ASHRAE 90-75 
and it is intended for use by state and local building officials in the 
implementation of a statewide energy conservation program. 


18547 Utilizing water chillers efficiently. Cooper, K.W. (Borg- 
Warner Corp., York, PA). pp 233-241 of In Energy use management. 
Vol. I. Fazzolare, R.A. (ed.). Elmsford, NY; Pergamon Press Inc. 
(1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

Chilled water systems operate at off design conditions almost 
all the time. Full load is attained only on the few hours per year 
when the outside temperature is at the design value. Also, the 
outdoor wet bulb temperature is only at its design value for a few 
hours per year. This means that a typical centrifugal chiller cooled 
with cooling tower water can take advantage of the lower outdoor 
wet bulb and operate at reduced head most of the time. Curves are 
presented for cooling tower performance as well as typical off 
design performance of centrifugal compressor chilled water systems. 
Graphs show typical coincident wet and dry bulb temperatures as 
well as hours of occurrence per year. An example is given of the 
energy savings possible with varying cooling water temperature. 
The effects of raising the chilled water exit temperature, changing 
compressor operating speed, and limiting the use of hot gas bypass 
are also discussed. 


18548 Energy analysis of double duct and multi-zone systems. 
Lee, R.H. (Claremont Colleges, CA). pp 259-264 of In Energy use 
management. Vol. I. Fazzolare, R.A. (ed.). Elmsford, NY; Pergamon 
Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

The energy efficiency of double duct and multi-zone systems 
can be substantially improved with various modifications, the newest 
involving the separation of return and outside air flows through the 
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air handler. Examples are presented in which 50% of heating energy 
use has been eliminated, and a static simulation offers a conceptual 
understanding of how these reductions were possible. 


18549 Energy-integrated building envelopes. Meckler, G. (Ger- 
shon Meckler Associates, Washington, DC). pp 273-280 of In 
Energy use management. Vol. I. Fazzolare, R.A. (ed.). Elmsford, 
NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

A building envelope forms a boundary between interior space 
environment for people and a varying external environment created 
by changes in solar irradiation, air temperature, wind, dust, humidity 
and rain. The action of this boundary, in achieving a controlled 
internal environment by maintaining a balance of energy flow, is 
discussed in relation to three innovative window systems. These are 
as follows: thermal louver which reacts to internal window loads 
and controls sunlight; thermal panel for absorbing solar energy; and 
thermoelectric panel for converting solar heat to internal cooling. 


18550 Characterization of thermal response of a building to un- 
steady heating and cooling conditions. Shull, H.E.; Essenhigh, R.H. 
(Pennsylvania State Univ., University Park). pp 317-324 of In 
Energy use management. Vol. I. Fazzolare, R.A. (ed.). Elmsford, 
NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

Changes in building heating and cooling requirements often 
result in temperature surges which could be reduced or avoided. An 
energy balance involving a summation of heat fluxes yields a simple 
differential equation with solutions for both building heating and 
cooling following a stepwise perturbation in the heat balance. Both 
the magnitude of a perturbation, and the characteristic time of a 
building are important considerations in the timely control of heating 
and cooling systems to provide comfort and efficient use of energy. 
It is evident that a reduction in the use of a building during the 
heating season can cause a heating surge if the reduction is not 
properly anticipated. Oscillations in heating demand over short time 
intervals relative to the characteristic time will not justify compensa- 
tion. However, significant energy savings can result by effectively 
choosing the time to change control settings if long term perturba- 
tions are anticipated, or in preparation for comfortable occupancy of 
a building after a period of nonuse. Illustrations of this analysis are 
presented for various building characteristics and perturbations in 
heating demand. 


18551 Using heat pumps effectively to reduce energy needs of 
buildings. Newton, A.B. (Consulting Engineer, York, PA). pp 365- 
369 of In Energy use management. Vol. I. Fazzolare, R.A. (ed.). 
Elmsford, NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

Even when heat pumps are casually applied they require less 
energy to deliver a given amount of heat to a building than do other 
types of heating equipment. In a hydraulic analogy, the heat pump is 
comparable to the pumping of many gallons of water from a lake or 
stream to a nearby building, by use oF the energy of a few gallons of 
water piped from the top of an adjacent cliff to drive a turbine to in 
turn drive a pump. The heat pump is thus a device to move heat, or 
more properly thermal energy, from a low temperature location 
where it is not useful to another location at a high enough tempera- 
ture to make it useful. It is shown that there are many uses for this 
function in reducing energy needs of buildings. 


18552 Parameter study on thermal properties of buildings. 
Simon, M.F.; Michel, H. (EDF, Moret-sur-Loring, France). pp 399- 
413 of In Energy use management. Vol. I. Fazzolare, R.A. (ed.). 
Elmsford, NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

In 1975, heating in buildings consumed 35 percent of the 
French total primary energy needs. Therefore, thermal insulation in 
buildings is one of the most important factors for energy conserva- 
tion policy in France. Since 1905 " Electricite de France” started to 
recommend insulation practices with its electric space heating sys- 
tems, and today, no contradiction occurs with the law edicted in 
1975 by French government. The different thermal parameters 
which have to be considered in buildings and an optimization 
method which can help the building contractor during the different 
stages of the building design are discussed. 


18553 Energy use management: building materials and design. 
Tamboise, M. pp 415-424 of In Energy use management. Vol. I. 
Fazzolare, R.A. (ed.). Elmsford, NY; Pergamon Press Inc. (1977). 
(In French) 
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From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

Better architectural design, especially for better air and heat 
movement, and utilization of more energy-efficient materials are 
emphasized. 


18554 Development of an energy-conserving electrodeless fluores- 
cent lamp (LITEK). Hollister, D.D. (Lighting Tech. Corp., Fuller- 
ton, CA). pp 209-226 of In Energy use management. Vol. II. 
Fazzolare, R.A. (ed.). Elmsford, NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P2. 

The status of the LITEK lamp development program is 
reviewed. Technical operation of the device is outlined. The results 
of life cycle cost effectiveness analyses are presented and the energy 
conservation potential of the LITEK lamp is estimated. 26 refer- 
ences. 


RESIDENTIAL BUILDINGS 


REFER ALSO TO CITATION(S) 17233, 17250, 17269, 17469, 
18323, 18386, 18410, 18465, 18498, 18511, 18641 


18555 (ADL—80026) Feasibility of IID retrofit on residential 
heating equipment. Addendum. (Little (Arthur D.), Inc., Cambridge, 
Mass. (USA); California Energy Resources Conservaticn and Devel- 
opment Commission, Sacramento (USA)). Jun 1977. 42p. D. Little, 
Inc., Cambridge, MA. 

Portions of document are illegible. 

Comments made at a workshop held to evaluate the prospects 
of retrofitting residential gas furnaces with intermittent ignition 
devices (IID) and correspondence on this subject are presented. The 
elimination of the standing pilot light and substitution of an electric 
ignition device on 2 to 3 million residential gas furnaces in California 
offers substantial gas saving. A report from an analysis on the 
feasibility of such IID installations in terms of safety, cost, insurance, 
and reliability was the basis of the workshop. (LCL) 


18556 (AED-Conf—1977-072-005) Heat pumps which use exter- 
nal air as the heat carrier. Kirn, H. (Badenwerk A.G., Karlsruhe 
(Germany, F.R.)). 1977. 36p. (In German). Dep. NTIS (US Sales 
Only), PC A03/MF AOl1. 

An external air heat pump consists primarily of the external 
air—refrigerant—heat exchanger unit, compresser, supplementary 
heater for cold days, and the duct work. The specifications of such a 
heat pump are outlined. The dimensioning of the blower capacity is 
analyzed and examples are given of the method of calculating it. 
Means for supplementing the heat pump on very cold winter days 
are examined. (JSR) 


18557 (CONF-7605138—, pp xv-xxxi) Summary of conference 
findings. Lee, W.D. (Arthur D. Little, Inc., Cambridge, MA). 1976. 

From Technical opportunities for energy conversion in im- 
proved controls; Boston, MA, USA (10 May 1976). 

In Technical opportunities for energy conservation in build- 
ings through improved controls. 

The energy conservation potential of improved control equip- 
ment for heating, ventilation and air conditioning (HVAC) systems 
in houses and commercial buildings in the US is discussed, and 
recommendations are made for ERDA (now DOB) actions for 
evaluating and promoting improved HVAC control systems. (LCL) 


18558 (FEA/U—77-353) Survey of residential utility costs, 
1975—77: comparative impacts on residential electric and natural gas 
consumers. (Federal Energy Administration, Washington, D.C. 
(USA). Office of Consumer Affairs, Special Impact). Sep 1977. 52p. 
Dep. NTIS, PC A04/MF AO1. 

This survey contains a compilation of data by region, state, 
and utility service area of the impact of the 1976-77 winter heating 
season on residential electric and natural gas utility customers. The 
cost of energy to the household consumer has increased dramatically 
since the 1973 oil embargo. Abnormal weather conditions this past 
winter created severe hardships for many utility customers, particu- 
larly those customers with low and fixed incomes. Data for the 
survey were submitted voluntarily by member companies of the 
Edison Electric Institute and National Association of Regulatory 
Utility Commissioners. The survey compares average monthly con- 
sumption and costs for this winter with the 1975-76 heating season. 
Weather data by heating degree day differentials are also included. 


18559 (NP—22256) Feasibility of heat pumps for residential 
space heating in New Zealand. Report No. 18. Shaw, R.A.; Stephen- 
son, J. (Auckland Univ. (New Zealand). Dept. of Mechanical Engi- 
ome Feb 1977. 44p. Dep. NTIS (US Sales Only}, PC A03/MEF 
AOl. 

A systems study is presented of the viability of air—air heat 
pumps for space heating of New Zealand houses. Although suitable 
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heating-only heat pumps are not yet available on the market, their 
arrival is imminent and does not depend on new technology. A 
specification for a New Zealand heating-only heat pump has been 
prepared to this end. The effects of thermal comfort standards, 
climate and housing construction on heating requirements and capa- 
bility of heat pumps to meet these requirements are discussed. The 
highly important aspects of heat pump energy consumption and 
economics are described. Twelve case studies are defined, ranging 
from a fully insulated, partially heated house in Auckland (lowest 
heating energy requirement) to an uninsulated, fully heated house in 
Invercargill (highest heating energy requirement). For these case 
studies, a comparison is made between an air—air heat pump system 
and a conventional high quality electrical resistance heating system. 
A break-even electrical energy cost at which heat pumps are com- 
petitive with electrical resistance heating has been determined. The 
break-even costs range from 8.10 cents/kWh for the Auckland case 
above, to 0.55 cents/kWh for the other extreme case in Invercargill. 
In summary, the heat pump alternative is feasible for 9 out of the 12 
cases analyzed at present electrical energy consumer tariffs. These 
key results of the study are summarized. Total energy conservation 
potential for New Zealand is discussed, including a scenario look at 
total conservation potential for the year 1986. It is shown that the 
potential for electrical energy conservation amounts to that generat- 
ed during the winter by a large (1020 MW) central power station. 
Recommendations are made on a program to continue the prelimi- 
nary work summarized here. 


18560 (SAI—77-839-LJ) Energy-efficiency program for clothes 
washers, clothes dryers, and dishwashers. (Science Applications, Inc., 
La Jolla, Calif. (USA)). Nov 1977. 276p. Dep. NTIS, PC A13/MF 
AOl. 


The objectives of this study of dishwashers, clothes washers, 
and clothes dryers are: to evaluate existing energy efficiency test 
procedures and recommend the use of specific test procedures for 
each appliance group and to establish the maximum economically. 
and technologically feasible energy-efficiency improvement goals for 
each appliance group. Specifically, the program requirements were 
to determine the energy efficiency of the 1972 models, to evaluate 
the feasibility improvements that could be implemented by 1980 to 
maximize energy efficiency, and to calculate the percentage efficien- 
cy improvement based on the 1972 baseline and the recommended 
1980 targets. The test program was conducted using 5 dishwashers, 4 
top-loading clothes washers, one front-loading clothes washer, 4 
electric clothes dryers, and 4 gas clothes dryers. (MCW) 


18561 Unitary air conditioning has no limits in energy manage- 
ment opportunities in commercial applications. Gilles, T.C. (Lennox 
Industries Inc., Marshalltown, IA). pp 251-258 of In Energy use 
management. Vol. I. Fazzolare, R.A. (ed.). Elmsford, NY; Pergamon 
Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

A general overview is given of the unitary modular HVAC 
equipment approach to energy management. It is not within the 
scope of this paper to go into various in-depth details regarding 
computer simulations or other quantified analysis. These, in them- 
selves, would be potentially additionally significant. The paper ad- 
dresses the generic characteristics of unitary modular HVAC sys- 
tems as those characteristics impact upon the requirements of energy 
management. Additionally, philosophical comparisons between uni- 
tary modular and central station approaches are discussed. Finally, 
specific application examples of unitary modular HVAC systems for 
energy management use are described. 


18562 Energy conservation in an old 3-story apartment complex. 
Beyea, J.; Harrje, D.; Sinden, F. (Princeton Univ., NJ). pp 373-383 
of In Energy use management. Vol. I. Fazzolare, R.A. (ed.). Elms- 
ford, NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

The potential for energy savings in an old, low-rise, 50 unit 
apartment building was studied. Standard engineering calculations, 
coupled with simple field measurements, were sufficient to obtain a 
consistent, quantitative picture of energy use and allow an assess- 
ment of conservation strategies. The results suggest a potential 30 
percent fuel savings, above and beyond traditional strategies of attic 
insulation and storm windows. The methods of analysis are appropri- 
ate for a wider class of old buildings. Development of a cheap form 
of insulation to be applied externally to massive walls represents the 
major area where research is needed. 


18563 Electricity and comfort in the home. Brundrett, G.W. 
(Electricity Council Research Centre, Chester, Eng.). pp 385-391 of 
In Energy use management. Vol. I. Fazzolare, R.A. (ed.). Elmsford, 
NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 
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See CONF-771009—P1. 

The temperature maritime climates such as Britain experience 
a mild but damp winter. Insulation levels are poor and the occupants 
of the houses adjust their ventilation needs as best they can by 
opening appropriate windows. This traditional approach is badly 
controlled and wasteful. An integrated design is recommended. 
Fabric insulation is of a high standard. This not only reduces the 
heat losses but enhances the effect of the free’ heat from sunshine, 
people, and the equipment used in the house. Controlled ventilation 
with heat recovery enables 60 percent of the ventilation heat loss to 
be recovered. Fresh air is supplied to the living rooms and stale air 
extracted from the moisture generation zones such as bathroom and 
kitchen. New electrical techniques of odor destruction and moisture 
removal are being developed. This approach moves away from 
space heating crudely making up the building deficiencies to one of 
responsive trimming to top up on those occasions when the "free’’ 
heat is insufficient. 


18564 Efficient energy design considerations for Arctic resi- 
dences. Carlson, A.R. (Univ. of Alaska, Fairbanks). pp 393-397 of In 
Energy use management. Vol. I. Fazzolare, R.A. (ed.). Elmsford, 
NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

The effects of different types of foundations and floor framing 
systems are discussed as they relate to efficient energy conservation 
design considerations for Arctic residences. Although a basement 
cannot be used in certain permafrost susceptible soils, it is estimated 
that heating costs are 46 percent less than an equivalent ranch style 
house set on an open post and beam foundations or masonry crawl 
space foundation. Further, a basement house resulted in an estimated 
43 percent reduction in building costs for comparable liveable floor 
space. Where an open crawl space foundation must be used in 
permafrost susceptible soils, conventional 8 or 10 in. joist framing 
systems result in cold floor surface temperatures and wide tempera- 
ture differentials between the ceiling and floor. Deep, long-span 
lumber-plywood joists used as a warm plenum floor can result in 
greater comfort with an estimated 23 percent reduction in heating 
costs and less than 1 percent increase in total building costs as 
compared to conventional floor joists. 


18565 Human comfort and energy consumption in residential 
buildings. Fanger, P.O. (Technical Univ. of Denmark, Lyngby). pp 
427-435 of In Energy use management. Vol. I. Fazzolare, R.A. (ed.). 
Elmsford, NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

More than one-third of the world’s energy consumption is 
used to provide thermal comfort for man. The existing knowledge 
on man’s comfort conditions is analyzed to identify potential possi- 
bilities of energy savings by modifying the heating and air-condition- 
ing systems and their operation in residential buildings. The effects 
of different physical, physiological and psychological factors on 
man’s comfort are dealt with, and the human response to different 
energy-conservation strategies is discussed. Areas are identified in 
which further research is needed. 


18566 Humidification in residences: is it needed. Green, G.H. 
(Univ. of Saskatchewan, Saskatoon). pp 437-445 of In Energy use 
management. Vol. I. Fazzolare, R.A. (ed.). Elmsford, NY; Pergamon 
Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

The control of humidity, window and vapor barrier require- 
ments, and energy requirements and necessity for humidification in 
homes is discussed. 


18567 Heat-pump performance measured using ten residential 
units operating in the northeastern United States. Harrje, D.T. (Prin- 
ceton Univ., NJ). pp 447-455 of In Energy use management. Vol. I. 
Fazzolare, R.A. (ed.). Elmsford, NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

In order to determine realistic performance levels of heat 
pumps operating under weather conditions in the northeastern 
United States, a series of homes and apartments were chosen for 
study during the heating season of 1975 to 1976. The weather data 
were supplied from a local station and covered a range of tempera- 
ture conditions extending from -18°C to + 32°C. The performance 
of the heat pumps was analyzed for each mode of operation: com- 
pressor only, the addition of auxiliary heat, and the use of the defrost 
cycle. Of prime importance was the establishment of the compressor 
performance over an appropriate range of outside temperature. 
Properly operating units exhibit almost identical mode profiles, 
although the homes are located several miles apart. Measurement of 
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system performance requires a knowledge of the air flow for each 
unit and the temperature rise produced across the inside heat ex- 
changer. The coefficients of performance of the best home heat 
pump units during the winter heating season were shown to average 
1.52 rather than the slightly more than 2 that was predicted by 
computer. Duct losses and even low percentage use of defrost 
operation contribute importantly to the performance losses. Com- 
pressor operation below -10°C would appear to be unwarranted 
because of the observed compressor performance decline in this 
temperature range. 


18568 Automated air-infiltration measurements and implications 
for energy conservation. Harrje, D.T. (Princeton Univ., NJ); Grot, 
R.A. pp 457-464 of In Energy use management. Vol. I. Fazzolare, 
R.A. (ed.). Elmsford, NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

In the average home approximately one-third of the energy 
for space heating is lost through air infiltration. The driving forces 
for air infiltration often become more severe in larger buildings. 
Correlation of air infiltration with parameters that are building- 
related (cracks, seals, porosity, etc.), occupant-related (door, vent, 
window openings, etc.) weather-related (wind direction and intensi- 
ty, outside temperature, etc.) and terrain-related (nearby structures, 
trees, fences, etc.) has required the development of specialized 
monitoring equipment. Using sulfur hexafluoride as a tracer gas, 
using automated procedures for seeding the gas into the building, 
and measuring the subsequent concentration decay, air infiltration 
has been measured for a wide range of circumstances. The details of 
the instrumentation presented here include: injection procedures, 
sampling methods, detection of the appropriate gas chromatograph 
concentration peak, and recording the data on magnetic tape for 
easy retrieval for computer calculations. The data resulting from 
such air-infiltration instrumentation uses are providing the basis for 
improved energy modeling in buildings, evaluation of energy-con- 
serving retrofits, new and old building inspection, and a better 
evaluation of other air-infiltration measurement techniques. 


18569 Residential cooling: here, there, today, and tomorrow. 
Ingley, H.A. (Univ. of Florida, Gainesville). pp 465-470 of In 
Energy use management. Vol. I. Fazzolare, R.A. (ed.). Elmsford, 
NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

A global overview is provided of the state of the art in 
residential cooling. Trends in comfort cooling in the United States 
and other countries will be discussed with emphasis on the response 
of the air conditioning industries to the ever-changing sociological 
and economical constraints set by its consumers. Even though the 
emphasis of this paper will be on equipment development and 
performance, a portion of the discussion is focused on the many 
passive techniques being employed to reduce the need for comfort 
cooling equipment. The future of residential cooling is discussed in 
reference to recent developments in solar cooling, absorption cool- 
ing and heat pump technology. 


18570 Heat losses of buildings with different heating systems. 
Lebrun, J.; Marret, D. (Univ., Liege). pp 471-478 of In Energy use 
management. Vol. I. Fazzolare, R.A. (ed.). Elmsford, NY; Pergamon 
Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

A method is proposed for calculating heat losses and tempera- 
ture distribution in buildings with either of three heating systems, 
i.e., single or multiple panel heaters along walls, radiant heating units 
in the ceiling or floor, and warm air heating, with single or double 
glazed windows, and with poor or good thermal insulation. From 
these calculations it is concluded that for comfort and minimum heat 
loss, with poor insulation a floor heating system is most economical. 
With good insulation, a hot air system is most economical. (LCL) 


18571 Energy-efficiency improvements in residential gas and 
electric ovens. Erickson, R.C. (Science Applications, Inc., La Jolla, 
CA). pp 481-487 of In Energy use management. Vol. I. Fazzolare, 
R.A. (ed.). Elmsford, NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

Residential energy consumption accounts for approximately 
one-third of total national U.S. energy consumption with the energy 
required in the preparation of foods being one of the top four 
residential energy end uses. Also, the efficiency of the household 
oven is rather low, providing a large potential for improvements. 
Results are presented of an investigation to define methods of 
measuring energy consumption, to determine where energy goes and 
to evaluate means of reducing energy required by ovens to produce 
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the same useful output. Design changes evaluated include input 

wer, vent flow rate, door configuration, element surface area, 
insulation conductance, oven thermal mass, forced convection and 
automatic ignition devices. These design improvements were evalu- 
ated with a combination of appliance testing and computer model- 
ing. The results show that, for a gas oven, elimination of the standing 
pilot light and the use of forced convection would improve the 
energy efficiency by almost 8 percent and would result in saving 4.8 
billion ft* of natural gas per yr in the U.S. For electric ovens, 
redesigning new units to have the thermal insulation and door seals 
now required of self-cleaning ovens, and reducing oven size by 2 in. 
in each dimension would save 143 million kW-hr annually in the 
U.S. or the equivalent of 272,500 barrels of oil annually of the power 
plants. (LCL) 


18572 Residential refrigerators: energy conservation and econom- 
ics. Hoskins, R.A.; Hirst, E. (Oak Ridge National Lab., TN). pp 499- 
504 of In Energy use management. Vol. I. Fazzolare, R.A. (ed.). 
Elmsford, NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

A detailed computer model is developed to calculate energy 
flows and electricity uses for residential refrigerators. The model is 
used to evaluate the energy and associated initial cost impacts of 
alternative designs to reduce refrigerator energy use. Implementing 
all the changes considered, except for elimination of the frost-free 
feature, would cut electricity use 52 percent and increase purchase 
price only 19 percent. 


18573 Energy management and appliance efficiency in residences. 
Smith, N.J. (Interdisciplinary Group for Ecology, Los Angeles). pp 
505-519 of In Energy use management. Vol. I. Fazzolare, R.A. (ed.). 
Elmsford, NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

How to save energy and money by the use of energy- 
management practices in residences is described. Measurements were 
conducted in an American home under normal operating conditions. 
Energy-management opportunities anc efficient operational strate- 
gies are described and case studies are presented. 


18574 Modeling residential heat load from experimental data: the 
equivalent thermal rs of a house. Sonderegger, R.C. (Prince- 
ton Univ., NJ). pp 183-194 of In Energy use management. Vol. II. 
Fazzolare, R.A. (ed.). Elmsford, NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P2. 

Two different approaches to the determination of heating and 
cooling loads in buildings are compared: deterministic models and 
methods based on equivalent thermal parameters (ETP’s) of a build- 
ing. While the former are algorithms for the determination of all heat 
transfer through the shell of any building, the latter is a data oriented 
approach that infers the ETP’s of a particular building by multiple 
correlation of load data and weather. The ETP method is conve- 
nient to provide a rank ordering of different houses by their energy 

ormance and to assess the overall effects of retrofits on a house. 
ike deterministic methods, it can also predict accurate heating 
loads as a function of weather. A convenient set of ETP’s is 
established for a gas heated residential townhouse. Multiple step 
regressions with weather, of gas consumption data with and without 
auxiliary electrical heat yield an estimate of the first ETP, the 
furnace field efficiency, of 76.5 percent. Except for the “equivalent 
solar window area,” the other ETP’s obtained from data regressions 
reproduce satisfactorily the results of detailed calculations. The 
overall effect of retrofits is tested by comparison with the ETP’s 
obtained from a pilot study with no attic insulation, performed 
before caulking of the house shell. 


18575 Heat recovery from waste water in domestic buildings. 
Ebersbach, K.F. (Forschungsstelle fuer Energiewirtschaft, Munich). 
pp 199-207 of In Energy use management. Vol. II. Fazzolare, R.A. 
(ed.). Elmsford, NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P2. 

Waste heat recovery in residences, houses, and apartment 
buildings is a promising energy conservation method. Two research 
and development programs in progress in West Germany dealing 
with heat recovery from residential waste water are discussed. The 


first project is to get detailed information of the structure of energy 
demand and energy consumption of private households, to work out 
the technical B  ermapeae on heat recovery plants and to develop 


basic designs of heat recovery plants. In the second project, a pilot 
plant was constructed and has been running in a six-family-house 
since December 1976. The problems, results and operating experi- 
ences from the two projects are described. (LCL) 
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18576 Refrigerator and new technologies. Lee, W.D. (Arthur D. 
Little, Inc., Cambridge, MA). pp 227-230 of In Energy use manage- 
ment. Vol. II. Fazzolare, R.A. (ed.). Elmsford, NY; Pergamon Press 
Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P2. 

Technological developments could reduce the energy con- 
sumption of household refrigerators by 60 percent or more. The 
over 80 million refrigerators now in operation account for approxi- 
mately 1.4 x 10'® Btu of primary energy consumption per year. 
Energy savings equal to approximately 1 percent of the entire 
nation’s energy consumption could be achieved through improved 
refrigerator design. Key areas identified for technological develop- 
ments are: improved insulation systems, including the door closure 
area; improved compressor pumps; and advanced control systems. 
Approaches for reducing energy consumption through design 
changes are discussed. 


18577 Annual Cycle Energy System concept and application. 
Moyers, J.C.; Hise, E.C. (Oak Ridge National Lab., TN). pp 231-238 
of In Energy use management. Vol. II. Fazzolare, R.A. (ed.). Elms- 
ford, NY; og aoe Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P2. 

The Annual Cycle Energy System (ACES), under develop- 
ment at ERDA’s Oak Ridge National Laboratory, promises to 
provide space heating, air conditioning, and water heating at a 
significantly lower expenditure of energy than conventional space 
conditioning and water-heating systems. The ACES embodies heat 
pumping, thermal storage and, where climate dictates, solar assis- 
tance. The concept is described, along with variations in design that 
permit flexibility to maximize energy conservation or to provide 
load management capabilities. Installations that exist or are under 
construction are described, and variations that are incorporated to 
meet specific objectives are discussed. 


18578 Application of high-seasonal-performance-factor technol- 
ogy to a gas heat pump. Swenson, P.F.; Chamberlin, P.E. (Consoli- 
dated Natural Gas Service Co., Inc., Pittsburgh). pp 239-254 of In 
Energy use management. Vol. II. Fazzolare, R.A. (ed.). Elmsford, 
NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P2. 

A joint ERDA/Consolidated Natural Gas Company project 
concerning the design and development of a Rankine/Rankine ther- 
mally-activated heat pump is reviewed. The design has focused on 
achieving a high seasonal performance factor, especially for small 
commercial and industrial HVAC applications. Equipment design 
point has been secondary. Some of the problems addressed when 
seasonal performance is a primary design requirement are reviewed. 
The approach to these problems and the methods employed in 
forecasting energy consumption and economic performance are dis- 
cussed. The results obtained to date are reviewed 


18579 Assessment of electric and electric-assisted technologies in 
residential heating and cooling applications. Asbury, J.G.; Giese, 
R.F.; Mueller, R.O.; Nelson, S.H. (Argonne National Lab., IL). pp 
255-263 of In Energy use management. Vol. II. Fazzolare, R.A. 
(ed.). Elmsford, NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P2. 

Total costs of supplying residential heating and cooling ser- 
vices have been estimated for a number of electric and electric- 
assisted technologies. The analysis entailed the hourly simulation of 
device-specific loads over an annual cycle and the use of the 
Argonne electric utility cost allocation model. Results are presented 
for two representative utility service areas. In the service area 
supplied by a winter peaking utility, the lowest cost space heating 
technologies were found to be storage-augmented resistance systems 
and heat pump systems augmented either by storage or by an oil 
furnace. Heat pumps were the most economical heating systems in 
the service area supplied by the summer peaking utility. Storage air 
conditioning was cost-effective in the summer peaking service area, 
storage hot water heaters in both service areas. The most cost- 
competitive solar energy application is domestic hot water heating. 


18580 Energy-free cooling systems for houses in deserts. Golany, 
G. (Pennsylvania State Univ., University Park). pp 339-346 of In 
Energy use management. Vol. II. Fazzolare, R.A. (ed.). Elmsford, 
NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P2. 

Because of our current energy crisis and the need for housing 
and feeding the world’s ever-increasing population, arid regions 
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have become important for cultivation and habitation. Housing in 
such regions must protect people from extreme dryness, the wide 
daily range of temperature, and intense radiation reflected by the 
ground. Possible ways of eliminating the need to expend large 
quantities of energy to cool buildings and of designing cool houses 
that even low-income people may afford are described. An integrat- 
ed system is proposed that combines three existing methods of 
alleviating the effects of a desert climate: a subterranean habitat of a 
type used in ancient China and North Africa; ventilation systems 
used in housing in ancient Mesopotamia and modern Iran; and 
humidification methods used in modern Israel. Integrating these 
three systems suggests a technologically advanced system that may 
be more efficient than the three individual ones. 


OFFICE BUILDINGS 


18581 (CONF-7605138—, pp 156-181) Improved operation and 
control can conserve energy in an existing office building: a case study. 
Jones, J.W.; Adams, J.R.; Carnes, T.N. (Univ. of Texas, Austin). 
1976. 

From Technical opportunities for energy conversion in im- 
proved controls; Boston, MA, USA (10 May 1976). 

In Technical opportunities for energy conservation in build- 
ings through improved controls. 

A study of an existing office building with particularly high 
energy consumption was undertaken to evaluate possible opportuni- 
ties for energy conservation. This analysis was carried out in two 
steps: first, examining building energy requirements in detail and 
identifying the most promising opportunity for conservation; and 
second, evaluating the potential impact of the various possible con- 
servation measures. A computerized mode! was used to simulate the 
building and HVAC system operation. The model was checked by 
simulating the existing operating system and comparing the results 
with measured energy consumption. After the simulation was modi- 
fied to reflect possible control and operational changes expected to 
reduce energy consumption, it was run again. Results indicated that 
savings of as much as 24% were possible with relatively minor 
modification and modest investment. The study also indicated that 
operation and control flexibility could contribute significantly to 
building energy conservation. As a result of this study, a number of 
the proposed modifications are presently being implemented. 


18582 Energy use reductions in air conditioning compressor oper- 
ation. Lee, R.H. (Claremont Colleges, CA). pp 265-270 of In Energy 
use management. Vol. I. Fazzolare, R.A. (ed.). Elmsford, NY; Per- 
gamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

Energy consumption in mechanical chillers can be reduced 
with the following changes: limiting low load operation by running 
equipment at higher loads for shorter periods of time; lowering 
condensing pressures, utilizing an understanding of expansion valve 
operation; raising evaporator pressures; and cooling directly with 
tower water during design operation utilizing the concepts of Dew- 
point Chilling and Hybrid Cooling. 


SCHOOL, MUNICIPAL AND OTHER PUBLIC BUILDINGS 


18583 Efficient energy use in a City Administration Building. 
Anderson, M.K.J. (Applied Nucleonics Co., Inc., Santa Monica, 
CA). pp 283-291 of In Energy use management. Vol. I. Fazzolare, 
R.A. (ed.). Elmsford, NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

An example of the application of the energy audit to a large 
commercial building and the economic justification of the resulting 
recommendations are described. Modifications are described in light- 
ing, building envelope and in particular HVAC systems for savings 
of almost $100,000 per year. 


COMMERCIAL AND INDUSTRIAL BUILDINGS 


REFER ALSO TO CITATION(S) 18382, 18394, 18477, 18510, 
18557, 18561, 18582 


18584 Light commercial Brayton/Rankine space-conditioning 
system. Friedman, D. (AiResearch Manufacturing Co. of California, 
Los Angeles). pp 243-250 of In Energy use management. Vol. I. 
Fazzolare, R.A. (ed.). Elmsford, NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

In 1973, The Garrett Corporation began to develop a heat- 
actuated conditioning system for commercial applications. This pro- 
gram, which was undertaken in an effort to increase the efficient use 
of natural gas, has evolved to a high performance system with the 
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potential for marketability in the 7'/2- to 25-ton conditioning system 
marketplace. The system consists of a subatmospheric natural-gas- 
fired Brayton cycle engine that drives a Rankine cycle heat pump. A 
centrifugal freon compressor is driven at 90,000 rpm directly from 
the Brayton engine rotating group through a permanent magnet 
coupling. Unique features of the system that offer high life cycle 
performance include a hermetically sealed magnetic coupling, air foil 
bearings requiring no lubrication of Brayton rotating group, an 
atmospheric in-line combustor, and a high temperature recuperator. 
A prototype rotating group has been assembled and total breadboard 
system tests are now under way. The predicted overall engine 
efficiency is 27% and the predicted overall coefficient of perfor- 
mance (COP) of the system (including all parasitic losses at 
ASHRAE design point conditions) at the energy source is 0.85 in 
cooling and 1.0 in heating. The analytical and development efforts to 
date are reviewed and demonstrate the viability of the concept as an 
effective space conditioning system. 


18585 Energy management for commercial buildings. Dubin, F.S. 
(Dubin-Bloome Associates, New York). pp 293-316 of In Energy use 
management. Vol. I. Fazzolare, R.A. (ed.). Elmsford, NY; Pergamon 
Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

The need for good energy management in buildings in order 
to effect lower building operating costs for the owner and to help 
achieve national goals for energy and resource conservation is 
discussed. Using the chemistry building No. 555 at the Brookhaven 
National Laboratory as a case history, energy consumption data for 
the mechanical, space conditioning, and lighting systems is present- 
ed. Sources of energy losses are identified. Equipment and proce- 
dures for effecting less energy use are recommended, and the cost 
and benefits of these measures are evaluated. It is concluded that 
industry and government should participate in research and develop- 
ment programs to prove the energy conservation potential of equip- 
ment used in operating buildings, e.g., heating, cooling, and lighting 
systems, and that legislation be enacted establishing energy budgets 
for all buildings and rewarding energy savers with tax credits. 

LCL) 


TRANSPORTATION 


REFER ALSO TO CITATION(S) 18309, 18310, 18369, 18393, 
18397, 18482, 18701 


AIR AND AEROSPACE 


18586 (TID—28045) Mode shift strategies to effect energy sav- 
ings in intercity transportation. Final report. (Aerospace Corp., El 
Segundo, Calif. (USA). Energy and Transportation Div.). Apr 1977. 
296p. Dep. NTIS, PC A13/MF AOI1. 

Increased fuel costs and growing concern over energy con- 
sumption and energy conservation have not, to date, changed the 
demand for U.S. transportation modes. Thus, short of changing life 
styles or developing an expanded willingness to use our communica- 
tions systems as an alternative to travel, it will not be easy to alter 
the growth of travel demand, its distribution among the modes, or 
the consumption of energy by the transportation system. The FEA 
did, however, examine the potential for lessening the amount of 
energy devoted to transportation. The major goals in this study are 
to determine the extent to which intercity travelers could be induced 
to shift from highly energy-consumption to more-energy-efficient 
travel modes, and to identify means of inducing such mode shifts 
which could save significant amounts of energy. The analysis was 
restricted to short-haul transport of intercity travelers in two high- 
density areas--the Northeast and California corridors. A major con- 
cern was the reaction of the traveling public to qualitative transpor- 
tation system changes. The following fuel-conservation strategies 
were studied: air-fare adjustments; rail-fare reductions; rail- and bus- 
fare reductions; auto-cost increases; rail-block-time reductions; rail 
and bus block-time reductions; car availability; air frequency reduc- 
tions; and combinations of the above. The study concludes with an 
examination of issues that could constrain or hamper implementation 
of the most attractive strategies found. (MCW) 


RAILWAY 


REFER ALSO TO CITATION(S) 18291, 18381, 18476, 18496, 
18586, 18594, 18595 


18587 Decreasing urban travel energy usage through transit- 
system management. Bernard, M.J. III; LaBelle, S.J. (Argonne Na- 
tional Lab., IL). pp 617-624 of In Energy use management. Vol. I. 
Fazzolare, R.A. (ed.). Elmsford, NY; Pergamon Press Inc. (1977). 
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From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

Although urban mass transportation systems are currently an 
energy-efficient means of transporting people within our major 
urban areas, this presentation outlines strategies to make these sys- 
tems more efficient as well as to reduce total urban transportation 
energy consumption through greater reliance on these systems. 
Near-term improvements and initial steps essential for far-term solu- 
tions are emphasized. As a whole, they are relatively low-cost 
alternatives. Because of this focus, the improvements suggested 
work with management of current technologies and modifications of 
these technologies. Though some capital-intensive improvements are 
mentioned, this focus is appropriate in the spirit of Transportation 
System Management, a concept fostered by the U.S. Dept. of 
Transportation. In any transportation system the strategies for saving 
energy can be broken into five categories: network improvements, 
operational changes, demand reductions, modal shifts, and vehicle 
technology. Each of these methods is examined and, where possible, 
examples are given and potential energy savings quantified. 


18588 Overview of the potential for energy conservation for 
intercity truck and rail operations. Bevilacqua, O.M. (Purdue Univ., 
West Lafayette, IN). pp 649-657 of In Energy use management. Vol. 
I. Fazzolare, R.A. (ed.). Elmsford, NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

The characteristics of intercity truck- and rail-freight modal 
operations were investigated to evaluate the potential for achieving 
energy savings. Intercity truck and rail freight operations were 
analyzed to determine the relationships between energy consumption 
and the delivery of transport service. The energy consumption 
impact of alternative conservation measures was calculated and, in 
turn, evaluated in light of a series of institutional constraints. As 
such, this study goes beyond the characteristic cataloging of alterna- 
tive energy conservation measures by conducting a disaggregated 
assessment of the effectiveness and feasibility of implementing such 
measures. It is concluded that the potential for achieving energy 
conservation in the movement of intercity freight by truck and rail 
systems is limited, as well as shrouded by the complexity of the 
nature of the commodity itself, the commodity flow characteristics, 
and the market and institutional structure. 


LAND AND ROADWAY 


REFER ALSO TO CITATION(S) 18291, 18314, 18381, 18476, 
18586, 18588, 18657, 18708, 18709 


18589 (CONF-750677—P 1, pp 668-674) Transportation, trucks, 
and fuel conservation. Springer, K.J. (Southwest Research Inst., San 
Antonio). 1975. 

From 4. inter-American conference on materials technology; 
Caracas, Venezuela (29 Jun 1975). 

In IV inter-American conference on materials technology. 

The truck is our most widely used mover of goods and 
services. Those of us who are blessed with a good system of roads 
and have achieved a measure of development have taken for granted 
the truck and have given little thought to its potential for fuel 
conservation. The truck provides those essential needs that should 
not be curtailed in the event of increased fuel shortages. In the U.S., 
where there are over 125 million vehicles, trucks account for 17 
percent of the vehicles and consume about 28 percent of the over 
100 billion gallons of fuel consumed yearly. Much has been written 
on what can be done to reduce fuel consumption by cars, the other 
83 percent of the vehicles that account for the other 62 percent of 
the fuel used. Starting from speed, load and frontal area relation- 
ships, the effects of these parameters on power/fuel requirements are 
described. Specific examples are given to illustrate these influences 
using field data with a variety of trucks, sizes and shapes. The 
influence of load, speed limit, emissions and safety requirements, 
driver habit, route and type of engine are discussed. Unlike auto- 
mobiles, a choice is usually available of diesel or gasoline for the 
truck over 4536 kg (10,000 Ibs) gross vehicle weight. A strong case is 
made for dieselization of vehicles in this size range, purely on fuel 
conservation and emissions considerations. Economics has always 
dictated diesel over 14,969 kg (33,000 Ibs) in the U.S. With the rapid 
increase in fuel cost, dieselization of the smaller trucks will be a 
matter of time. Road and laboratory findings to support this recom- 
mendation are included. 


18590 (HCP/M1043—01) Institutional factors in transportation 
systems and their potential for bias toward vehicles of particular 
characteristics. Final report. (Department of Transportation, Cam- 
bridge, Mass. (USA). Transportation Systems Center). Dec 1977. 
424p. Dep. NTIS, PC A14/MF AO1. 

This report is required by Section 13(a) of the Electric and 
Hybrid Vehicle Research, Development and Demonstration Act of 
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1976 (PL94-413). It presents the evaluation of a number of institu- 
tional factors related to taxes, regulations, traffic behavior and 
control, urban characteristics, electrical supply, Federal policies, and 
auto-industry structure in terms of their potential for the creation of 
bias in surface transportation systems toward vehicles of particular 
characteristics. The major societal institutions of the United States 
clearly reflect a transportation-oriented society in which the internal 
combustion engine (ICE) vehicle predominates. Institutions appro- 
priate to conventional vehicles, however, may create biases against 
alternative vehicle systems with significantly different characteris- 
tics. This study presents an analysis of such institutional biases and 
their influence on U.S. surface transportation systems. Its primary 
focus is on biases for or against electric and hybrid vehicles as 
compared with conventional ICE vehicles. To perform the analysis, 
an analytical structure and methodology were developed to define 
and evaluate institutional factors and their potential impact on par- 
ticular vehicle characteristics. 


18591 (R—1842-NSF/FEA) Economic impact of automobile 
travel cost increases on households. Stucker, J.P.; Kirkwood, T.F. 
(Rand Corp., Santa Monica, Calif. (USA)). Jul 1977. 72p. Dep. 
NTIS, PC A04/MF AO1. 

The effects of governmental policy options for conserving 
gasoline and improving air quality on the families that own and 
operate automobiles in the U.S. were studied. The purpose was to 
determine the pattern of household effects across income groups and 
to investigate various actions that the families may take to alleviate 
these effects. The five major findings were: (1) the wealthier half of 
the households in the United States account for almost three-fourths 
of total household gasoline consumption, and thus, policies for 
reducing national gasoline consumption must be targeted primarily 
on these middle and upper income families; (2) poorer households 
spend a significantly greater percentage of their income on gasoline 
than more affluent families, so, the gasoline tax and all increases in it 
are regressive; (3) there are several options available to households 
for offsetting automobile travel cost increases without reducing their 
auto trips or total mileage; (some of these options, such as deferring 
maintenance and driving older cars, do not result in reduced gasoline 
consumption); (4) more affluent families can, in general, offset larger 
cost increases than poorer families without reducing their total 
personal travel; and (5) the most valuable option open to most 
families is to purchase cars with greater fuel economy, and for most 
families purchasing new cars, the savings resulting from a 5 mpg 
increase in fuel economy can offset a $600 increase in the purchase 
price of the car. 


18592 Petroleum savings from auto electrification. Johnson, M.; 
Hamilton, W. (General Research Corp., Santa Barbara, CA). pp 633- 
637 of In Energy use management. Vol. I. Fazzolare, R.A. (ed.). 
Elmsford, NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009-—P1. 

During the next decade, improvements in batteries and auto- 
motive technology should make possible electric cars with ranges 
exceeding 180 km. Such cars would be adequate for use both as 
secondary and primary cars in urban households. Overnight re- 
charge would generally be required at off-street parking places with 
electricity available. Roughly 17 percent of urban cars are secondary 
cars at single-family housing units with off-street parking, where 
recharge would be most easily arranged. It appears that less than 60 
percent of all urban cars are parked off-street overnight, so usage 
above this level would require widespread facilities for quick battery 
exchange or recharging at daytime parking places and on streets. In 
some cities, substantial amounts of recharge energy would be gener- 
ated by petroleum fuel. Though electric propulsion promises eventu- 
ally to make automobiles independent of petroleum, use of electric 
cars at all urban households with off-street parking would reduce 
projected total US petroleum consumption for the year 2000 by less 
than 10 percent. 


18593 Energy loss from downtown people movers. Lave, C.A. 
(Univ. of California, Irvine). pp 639-643 of In Energy use manage- 
ment. Vol. I. Fazzolare, R.A. (ed.). Elmsford, NY; Pergamon Press 
Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

An energy analysis is made for three Downtown People 
Mover (DPM) Systems, i.e., short-distance central-city rail systems, 
proposed for Cleveland, Los Angeles, and St. Paul. Using patronage 
data and vehicle energy efficiency data contained in the proposals, 
this analysis shows that all three DPMs will use more operating 
energy than the combination of transportation modes (car, bus, mini- 
bus, walking) which they replace and that if the energy consumed in 
constructing and maintaining the DPMs and their auxiliary stations 
were included in the analysis, the DPMs would be shown to be even 
greater energy wasters. (LCL) 
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18594 Transportation energy conservation through directed urban 
growth. Peskin, R.L.; Schofer, J.L. pp 371-379 of In Energy use 
management. Vol. II. Fazzolare, R.A. (ed.). Elmsford, NY; Perga- 
mon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P2. 

Difficult decisions must be made regarding the most appropri- 
ate policies for conserving the use of scarce energy resources in 
transportation, while producing the least undesirable consequences 
for the quality of life. Among the most complex are those choices 
related to urban passenger travel. Short of full-scale experimentation, 
analytic studies using models offer the only systematic way to 
explore the efficacy of various energy-conserving land use and 
transportation planning actions. This report describes a computer 
simulation study of the impacts likely to arise due to such energy 
conservation policies for urban areas, specifically, the relationships 
between transportation systems, travel behavior, and land-use devel- 
opment. 


18595 Transportation and energy: some current myths. Lave, 
C.A. (Univ. of California, Irvine). pp 597-603 of In Energy use 
management. Vol. II. Fazzolare, R.A. (ed.). Elmsford, NY; Perga- 
mon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P2. 

A number of current myths about transportation and energy 
are examined. They have become myths because they seem self- 
evidently true, and hence are rarely examined. Rather they are taken 
as wisdom, and they form the basis for much of the reform position 
in this area. These myths appeared in speeches by the candidates for 
the presidential nomination, and one supposes that they will be 
echoing in Congress as well this year. The five myths discussed are 
good public transportation can attract people out of cars; public 
transit saves energy; transit is more economical than cars; the decline 
in the railroads is due to Federal subsidies of the trucking industry; 
and railroads can provide economical passenger service. 


18596 Roads, taxes,, life styles, and transportation: running out 
of gas. Barker, M.B. (American Inst. of Architects, Washington, 
DC). pp 667-671 of In Energy use management. Vol. II. Fazzolare, 
R.A. (ed.). Elmsford, NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P2. 

The Carter Administration has the opportunity to undertake a 
comprehensive review of the nation’s transportation programs. Cen- 
tral to the discussion will be the fate of the Highway Trust Fund 
which has been the backbone of U.S. Transportation policy since 
1956. The work of the administration and the Congress of this 
important issue could substantially affect all of our individual life 
styles for decades to come. Without an integrated Federal urban 
growth policy, the outcome of the transportation debate will take 
place in a policy vacuum. 


SEA AND WATER 
REFER ALSO TO CITATION(S) 18476 


INDUSTRY AND AGRICULTURE 


REFER ALSO TO CITATION(S) 17245, 18289, 18378, 18490, 
18495, 18497, 18499, 18500 


18597 (COO/4237—1) Systems analysis for materials optimiz- 
ation. Progress report, 1 January 1977—30 September 1977. Berry, 
R.S. (Chicago Univ., Ill. (USA)). Sep 1977. Contract EC-77-S-02- 
4237. 9p. Dep. NTIS, PC A02/MF AO1. 

Technical progress during the first year of the "Systems 
Analysis for Materials Optimization,” has more than met the goals 
set in the project proposal. The system’s methodology originally 
developed by the University of Chicago group has been refined, 
extended and applied with the following results: a set of studies was 
made of energy/materials demand relations for the energy-intensive 
basic industries manufacturing iron and steel, aluminum, copper, 
pulp and paper and cement and concrete; a methodology handbook 
was started; and methods that provide a basis for choosing the most 
efficient mix of process analysis and input/output analysis to achieve 
a desired level of accuracy were analyzed. New methods for opti- 
mizing process designs, and for developing effective ways of realistic 
quantification of the potential efficiencies that R and D could attain 
were achieved. 


18598 Analysis of total energy and labor for industrial plants. 
Klein, R.E. (Univ. of Illinois, Urbana). pp 75-79 of In Energy use 
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management. Vol. I. Fazzolare, R.A. (ed.). Elmsford, NY; Pergamon 
Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

A method is developed for determination of the total energy 
(direct plus indirect) and the labor requirements to produce a unit of 
output from an industrial plant or facility. The total energy and labor 
requirements are determined by accounting for all energy and labor 
as the product or raw materials flow from the mine or other natural 
resource through all production and manufactures to a given pro- 
duction status. In this way, each manufacturing step is accounted for 
in its contribution to the total energy to produce a unit of product. 


18599 Energy balance of food legume production. Doering, O.C. 
III. (Purdue Univ., Lafayette, IN). pp 725-732 of In Energy use 
management. Vol. I. Fazzolare, R.A. (ed.). Elmsford, NY; Pergamon 
Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

The energy input/output relationships are examined for sev- 
eral major food legumes, including: soybeans, peanuts, and cowpeas. 
Soybean data are presented on the basis of experience in the Ameri- 
can Corn Belt, while data for the other food legumes are considered 
from countries where they are major food crops. General problems 
of energy accounting in agriculture are considered, and the relative- 
ly intensive soybean cultivation is contrasted with the more exten- 
sive cultivation of the other food legumes. Comparisons are made 
with respect to overall resource use and the relationship between 
land capability and the choice of a crop and cropping system. 
Attention is given to the interaction of weather, management factors, 
and inputs as these are major determinants of the level of output and 
thus the overall energy efficiency of production. 


18600 Energy analyses of forage production. Heichel, G.H. 
(Univ. of Minnesota, St. Paul). pp 733-742 of In Energy use manage- 
ment. Vol. I. Fazzolare, R.A. (ed.). Elmsford, NY; Pergamon Press 
Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

Energy analyses of selected forage production systems re- 
vealed energetic efficiencies ranging from 1 to 12 kcal digestible 
energy/kcal cultural energy. The energetic efficiency of some 
annual and perennial forage production systems has increased since 
the advent of energy scarcity because of reduced fuel usage and 
greater forage yields. Comparing alfalfa production in Colorado and 
Minnesota revealed that environmental and nutritional limits to 
productivity altered the energetic efficiency of the crop more than 
the energy inputs to production and management. Establishing a 
perennial legume with a companion crop is energetically efficient, 
although the financial costs of producing the companion crop may 
exceed the economic return in the seeding year. Substantial energy 
credits, the equivalent of about 200 m’ of natural gas or 1.3 bbl crude 
oil/ha, accrue to grain crop succeeding alfalfa in rotation because of 
the symbiotic fixation of nitrogen by the legume. 22 references. 


18601 Energy requirements for irrigated crop production. 
Larson, D.L.; Fangmeier, D.D. (Univ. of Arizona, Tucson). pp 743- 
750 of In Energy use management. Vol. I. Fazzolare, R.A. (ed.). 
Elmsford, NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

The energy requirements for the production of irrigated crops 
in the Southwestern U.S. are presented and discussed. Energy re- 
quirements for tilling, planting, fertilization, cultivation, pest control 
and harvesting are presented for cotton, alfalfa, lettuce and barley. 
The irrigation energy requirement is given for both surface and 
groundwater supplies using surface and sprinkler irrigation systems. 
Energy requirements are discussed in terms of average crop energy 
yield per unit of energy input and average crop value per unit of 
energy. 


18602 Energy use in cereal-grain production. Pimentel, D. (Cor- 
nell Univ., Ithaca, NY). pp 759-767 of In Energy use management. 
Vol. I. Fazzolare, R.A. (ed.). Elmsford, NY; Pergamon Press Inc. 
(1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

More than half of the protein and calories consumed by the 
human population of the world today comes from cereal grains. It is 
projected that cereals will become more important food resources in 
the future. An analysis has been made of the energy, labor, and land 
requirements for corn, wheat, oats, rice and sorghum production 
when grown under labor-intensive and mechanized systems. The 
energy output/input ratio for cereals ranges from 1.1 for Indian 
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wheat to 128.2 for Mexican corn. The interdependencies of energy, 
labor and land are discussed for cereal grain production. 


18603 Energy use in crop production: vegetables. Terhune, E.C. 
(National Science Foundation, Washington, DC). pp 769-778 of In 
Energy use management. Vol. I. Fazzolare, R.A. (ed.). Elmsford, 
NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

Energy inputs are examined for production of vegetables 
grown in the U.S. for the fresh and process markets. Individual 
energy budgets for spinach, Brussels sprouts, and potatoes are given. 
Energy ratios of kcal return:kcal input range from 0.20 (spinach) to 
1.56 (potatoes). Per hectare energy inputs for fuel and electricity, 
pesticides, and fertilizer were compared among the states that were 
the top 5 producers of fresh and process vegetables in 1974. A 
negative, but not significant, correlation between per hectare energy 
input and gross yield was shown for these states, but these data 
probably only indicate different growing conditions. Multiple crop- 
ping and production of vegetables in greenhouses are discussed 
briefly. Vegetable production uses about 21.3 x 10'* kcal per year, 
only 0.71 percent of the energy used by the entire food system, and 
only 0.12 percent of the total U.S. energy demand. Although some 
energy savings could be made, the benefits appear to outweigh the 
costs by far. 


18604 Analysis of energy and material requirements and produc- 
tion costs of alternative livestock production systems. Holtman, J.B.; 
Connor, L.J. (Michigan State Univ., East Lansing). pp 789-798 of In 
Energy use management. Vol. I. Fazzolare, R.A. (ed.). Elmsford, 
NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

The variety of production technologies available to the live- 
stock farmer provide opportunities for reductions in the consump- 
tion of a particular form of energy or other resources. Most often, 
nowever, the savings resulting from the shift from one technology to 
another are accompanied by variations in consumption rates of other 
energy forms and resources. Thus, the alternative technologies offer 
opportunities for resource substitutions. Material-energy budgets 
were prepared for beef feedlot finishing and dairying enterprises 
employing alternative technology in Central Michigan (Miami loam 
soil). Technologies were selected for analysis to demonstrate the 
interchangeability of energy and other resources via technological 
adjustment, which is economically viable (in the sense that consider- 
able practice of the technology existed). Some of the broader aspects 
of energy consumption in livestock production are discussed. 


18605 Efficient use of energy in stable climatization by means of 
control systems and heat-recovery equipment. Lapidaire, J.M.; Goed- 
seels, V.; Tuerlinckx, G. (Katholieke Univ., Leuven, Belgium). pp 
799-807 of In Energy use management. Vol. I. Fazzolare, R.A. (ed.). 
Elmsford, NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

Efficient use of energy in livestock production refers to fuel 
as well as animal growth rate and feed consumption. In this respect, 
a complete climatization of stables could be profitable. However, air 
conditioning that is based only upon temperature control is not 
sufficient. The humidity inside the building may not be disregarded 
since there is a considerable production of moisture. Air condition- 
ing equipment, designed and engineered for domestic applications, 
where moisture production is negligible and where humidity is not 
very important, is not well adapted to animal housing. Even if it 
could control humidity and even if optimized, it would cost an 
unjustifiable amount of energy. Therefore, an optimal complete 
climatization equipment (control), with the use of a heat pump and 
heat exchangers is compared with existing realizations, mainly in 
respact to their annual energy consumption. 


18606 Natural energy use in swine production. Muchling, A.J. 
(Univ. of Illinois, Urbana). pp 809-814 of In Energy use manage- 
ment. Vol. I. Fazzolare, R.A. (ed.). Elmsford, NY; Pergamon Press 
Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

Increased specialization in the swine industry during the past 
decade has resulted in the construction of many confinement pork- 
production factories with complete environmental control. The 
recent energy shortage with drastically increased fuel costs has 
caused pork producers to look for ways to conserve energy and 
search for cheaper sources of fuel. Solar-heated hog houses are not 
new but have attracted new interest. Several methods are discussed 
for using the sun for warming the ventilation air during the winter to 
reduce the heating fuel bill. Automatic controls have been developed 
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for natural ventilation, making it more attractive. This eliminates 
many fans, saving considerable power, and utilizes the wind for 
ventilation. Utilizing wind power as a source of energy for operating 
fans and providing supplemental heat has little application today but 
may develop in the future. Using an anaerobic digester for methane 
production from swine manure does not appear feasible for the 
average producer. Reducing drafts, reducing winter ventilation, and 
increasing insulation are management considerations that will con- 
serve energy and utilize maximum animal heat. Designing for energy 
conservation and maximum utilization of natural energy will play an 
important part in the design of pork-production units in the future. 


18607 Feed, fuel, and fertilizer. Vohra, P.; Robinson, D.W. 
(Univ. of California, Davis). pp 823-828 of In Energy use manage- 
ment. Vol. I. Fazzolare, R.A. (ed.). Elmsford, NY; Pergamon Press 
Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

Agricultural consumption of energy in the form of fuels, feed, 
fertilizers, solar radiation, etc. used to produce human food crops 
and the energy efficiency of animal protein production are discussed. 
Tabulated data are included on the use of the world’s energy 
resources; production per acre in various geographic areas of organ- 
ic matter; photosynthesis activity of specific crops; U.S. and world 
energy consumption; protein and energy conversion efficiency of 
some animals; and quantity and chemical composition of manure 
produced by farm animals. (LCL) 


18608 United States and foreign industrial energy use. Long, 
T.V. II. (Univ. of Chicago). pp 549-560 of In Energy use manage- 
ment. Vol. II. Fazzolare, R.A. (ed.). Elmsford, NY; Pergamon Press 
Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P2. 

Several projects compiling detailed comparisons of energy 
requirements for the provision of goods and services in different 
nations are in progress, and the progress is summarized. As one of 
the non-defense activities of NATO, a program seeking to establish 
an international industrial data base on energy use was initiated two 
and a half years ago. This program is being carried out under the 
auspices of the NATO Committee on Challenges of a Modern 
Society (CCMS), Pilot Study on the Rational Use of Energy. Broad 
studies of energy use in several nations, such as the study of the 
Federal Republic of Germany by Stanford Research Institute and 
that of the Danish economy by the Niels Bohr Institute, are becom- 
ing available and will permit further comparisons. The motivation 
for making these comparisons is two-fold. First, the analyses are 
sensitive quantitative indicators of differences in technologies, and 
process technologies exhibit marked variations internationally. Thus, 
the possibilities for energy husbandry through international and 
interindustry technology transfer can be explored. Second, they 
provide information about how elements in economic society can 
respond to higher prices for energy goods. 


ENERGY SOURCES 


REFER ALSO TO CITATION(S) 18290, 18395, 18481, 18483, 
18484, 18486, 18494, 18633 


18609 Comparative study of energy use in two U.S. breweries. 
Bierenbaum, H.S. (Univ. of South Florida, Tampa); Looney, Q.; 
Rohrer, W.M. Jr. pp 47-56 of In Energy use management. Vol. I. 
Fazzolare, R.A. (ed.). Elmsford, NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

This study was initiated to demonstrate the methodology and 
practical benefits associated with the development of a management 
information system for energy use in an industrial plant and to 
determine the commonality of energy use patterns between two 
industrial facilities which appear to be similar. One major conclusion 
is an energy information system which gives management enough 
reliable information to identify and evaluate energy conservation 
opportunities can be effectively developeu and maintained by plant 
personnel through the Energy Analysis and Information System 
Workbook. Secondly, a wide variety of energy use patterns exists 
even among industrial plants which appear quite similar to the 
outside observer. Thus, energy conservation opportunities and 
energy use standards which apply to one plant may be entirely 
inappropriate to another, and individual plants must be treated as 
unique facilities. Energy use patterns and conservation opportunities 
are described for each brewery. 


18610 New trend in electroheat. Electroheat technology in indus- 
try and national use of electricity. Michel, P.; L'Hermitte, J.; Orfeuil, 
M. (Comite Francais d’Electrothermie, Paris). pp 175-208 of In 
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Energy use management. Vol. I. Fazzolare, R.A. (ed.). Elmsford, 
NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

Uses of electric heating equipment and processes in the metal 
industry, food and drink manufacturing industry, woodworking, 
printing, and other industries are discussed to show that industrial 
electroheat processes are economical, and contribute to energy and 
raw material conservation, environmental protection, and better 
working conditions. (LCL) 


18611 Impacts of increasing energy scarcity in irrigated agricul- 
ture: an empirical study from the arid Southwest. Ayer, H.W.; Cor- 
mier, D.J. (Univ. of Arizona, Tucson). pp 709-718 of In Energy use 
management. Vol. I. Fazzolare, R.A. (ed.). Elmsford, NY; Pergamon 
Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

Increasing natural gas curtailments and rising natural gas and 
electricity prices threaten to seriously affect irrigated agriculture 
where these fuels are used to pump water. In arid Pinal County, 
Arizona, the current cost of electricity to pump water is from 18 to 
25 percent of total variable costs, and — farms pay $25,000 per 
year for electricity. Thus, the purpose of the research is to estimate 
the impacts of increasing gas curtailments and rising gas and electric- 
ity prices on farm profits, and on adjustments in crop patterns water 
and energy use which should be made in response to greater energy 
scarcity. The research is based upon 1976 and 1977 data for Pinal 
County farms. Farms are divided into four size categories, from 131 
to 2,596 cropland acres, and for each size the analysis is done for 
three well depths, 395 to 555 ft. Linear st is used to 
estimate the profit maximizing acreage of alfalfa, Upland cotton, 
Pima cotton, barley, wheat and milo, and the profit maximizing level 
of water and energy use as natural gas is curtailed by up to 30 
percent and the price of natural gas and electricity increases by 10, 
25, 50, 100 and 200 percent, respectively. Implications are given for 
both on-farm and national and regional policy. 28 references. 


18612 Energy requirements for fruit production in California. 
Cervinka, V. (California Dept. of Food and Agriculture, Sacramen- 
to). pp 719-723 of In Energy use management. Vol. I. Fazzolare, 
R.A. (ed.). Elmsford, NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

The production of fruit and nut crops requires 8.6 percent of 
total energy inputs for California agriculture. The fruits and nuts 
were grown on 641,000 HA, the production, at the level of 8,756,000 
M.T. and value $1,435,000, required an estimated amount of 2.98 x 
10'*J energy in 1975. 


MATERIALS 


REFER ALSO TO CITATION(S) 18481, 18483, 18484, 18486, 
18487, 18487, 18494 


18613 Energy saving in structural materials from changes in 
analytical and building methods. Silman, R. (Robert Silman Asso- 
ciates, New York). pp 327-332 of In Energy use management. Vol. 
II. Fazzolare, R.A. (ed.). Elmsford, NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P2. 

Several areas of potential energy savings in structural materi- 
als and methods which can be achieved through more refined design 
techniques, improved building materials, re-evaluation of code con- 
straints and alternate construction techniques are explored. 


EQUIPMENT AND PROCESSES 
REFER ALSO TO CITATION(S) 18336, 18478, 18502, 18613 


18614 Some directions for foundry operation in an energy-re- 
stricted future. Anderson, D.C. (Lafayette Engineers, CA). pp 83-89 
of In Energy use management. Vol. I. Fazzolare, R.A. (ed.). Elms- 
ford, NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

In 1971, one out of every 150 BTU’s used by U.S. industry 
was expended in an iron or steel foundry. By 1975 voluntary energy 
conservation efforts resulted in a 25% energy reduction per ton of 
foundry production. However, it is contended that, ignoring existing 
capital facilities and methods, much more dramatic energy savings 
are possible. Sources of energy losses at each step in the metal 
casting and heat treating processes are identified and improvements 
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to reduce these losses are suggested. It is concluded that foundries 
can be built which will require only a small fraction of the total 
energy per ton needed today. (LCL) 


18615 Power plant design considerations for energy conservation. 
Decker, G.L. (Dow Chemical Co., Midland, MI). pp 95-100 of In 
Energy use management. Vol. I. Fazzolare, R.A. (ed.). Elmsford, 
NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

The energy conservation potential of co-generating steam and 
electric power by either generating by-product electric power in 
process steam-producing industrial plants or by producing by-prod- 
uct steam in thermal or dual-purpose power plants is discussed. It is 
concluded that the joint generation of industrial process steam and 
electric power offers distinct advantages in terms of lower fuel 
consumption, lower transmission losses, and less capital investment. 
(LCL) 


18616 Contribution to automation techniques for improved 
energy utilization in industrial processes. Chaussard, R. pp 137-150 of 
In Energy use management. Vol. I. Fazzolare, R.A. (ed.). Elmsford, 
NY; Pergamon Press Inc. (1977). (In French) 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

The author opens the discussion by looking at the French 
energy situation and fuel mix, first for 1973 then projecting to 1985 
and 2000. The methodology for study of industrial processes is then 
outlined, considering the following: (1) improvement of control 
systems; (2) reoptimization of certain processes through economies 
of energy and primary materials; and (3) substitution of nuclear 
process heat for electricity and other forms of energy presently used. 
Utilization of simulation techniques is emphasized. Finally, examples 
of industrial processes studied are given, namely: a foundry; distilla- 
tion columns; zinc fabrication plants; and thermocompression of milk 
serum in the agro-food industry. 6 figures. 


18617 Energy management systems for industry. Kociuba, T.; 
Ponstingl, J.C. (Westinghouse Electric Corp., Pittsburgh). pp 151- 
161 of In Energy use management. Vol. I. Fazzolare, R.A. (ed.). 
Elmsford, NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

Methods of energy management used by one of the energy- 
intensive industries--steel--are reviewed, and ways in which those 
methods can be applied to many other industries are suggested. 
Available control and computer tools are discussed, and ways for 
integrating the energy management system with total plant control 
by computer are suggested. 


18618 High-performance lubrication saves energy. Waite, J.R.; 
Paulson, W.D. (Imperial Oil and Grease Co., Los Angeles). pp 225- 
229 of In Energy use management. Vol. I. Fazzolare, R.A. (ed.). 
Elmsford, NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

Measurement of electrical power input using before-after 
comparison confirms that good lubrication saves energy. High per- 
formance lubrication reduces friction, lowers temperatures, sound 
and vibration losses. 


18619 Application of product return osmosis to reduce energy in 
beet-sugar processing. Randall, J.M.; Camirand, W.M.; Popper, K. 
(Dept. of Agriculture, Albany, CA). pp 837-844 of In Energy use 
management. Vol. I. Fazzolare, R.A. (ed.). Elmsford, NY; Pergamon 
Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

Beet-sugar processing is one of the most energy intensive 
food processing operations. A form of direct osmosis, called product 
return osmosis, in which water permeates through a semipermeable 
membrane from a dilute processing liquid stream into a molasses 
stream, can reduce some of the energy now required to evaporate 
water to concentrate the dilute streams. The driving force is the 
extremely high osmotic pressure of the molasses. The product return 
osmosis process is described, and some results are given for the 
systems thin juice-molasses and Steffen filtrate-molasses to show that 
either system is feasible. 


18620 Energy conservation in food canneries: thermodynamic and 
economic considerations. Rao, M.A.; Goel, V.K.; Katz, J. (Cornell 
Univ., Geneva, NY). pp 845-848 of In Energy use management. Vol. 
I. Fazzolare, R.A. (ed.). Elmsford, NY; Pergamon Press Inc. (1977). 
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From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 
See CONF-771009—P1. 
In food canneries fuels for thermal energy constitute a major 
rtion of the direct energy inputs. Survey studies in seven vegeta- 
le and one meat product (beef stew) canneries show that the major 
sources of thermal energy losses are discarded hot water and uninsu- 
lated buildings. Losses from uninsulated steam pipes and process 
equipment are also large. Substantial savings can be achieved by 
suitable insulation and heat recovery practices. Optimum insulation 
thicknesses, particularly for buildings, are best determined by consid- 
ering future fuel prices, depreciation, discount rate, and time value of 
money. 


WASTE HEAT RECOVERY AND UTILIZATION 
REFER ALSO TO CITATION(S) 16464, 16754, 18372, 18373, 18376 


18621 (FE—2685-2) Case study applications of venture analysis. 
Second monthly report, July 1977. (Thermo Electron Corp., Wal- 
tham, Mass. (USA)). Aug 1977. Contract EX-77-C-01-2685. 59p. 
Dep. NTIS, PC A04/MF AOl1. 

Progress is reported in performing venture analysis studies for 
a steam Rankine system producing electric power production from 
waste heat and for a coal-fired diesel system for power generation. 
Work progress in market analysis and methodology development is 
described. 


18622 (FE—2685-03) Case study applications of venture analy- 
sis. Third monthly report, August 1977. (Thermo Electron Corp., 
Waltham, Mass. (USA)). Sep 1977. Contract EX-77-C-01-2685. 35p. 
Dep. NTIS, PC A03/MF AOl1. 

Progress is reported in performing venture analysis studies of 
a steam Rankine system producing electric power from waste heat 
and of a coal-fired diesel system for power generation. Work pro- 
gress in market analysis and methodology development is described. 


18623 Heat reclaiming system. Leonard, L.H. Jr. (to Carrier 
Corp.). US Patent 4,025,326. 24 May 1977. Filed date 30 May 1975. 
6p. 

A refrigeration unit for providing both heating and cooling is 
described. Two closed circuit, mechanical vapor compression sys- 
tems operatively connected by an indirect heat exchanger positioned 
between the discharge of the compressor and the condenser of a first 
cooling system are used. The exchanger also serves as the evapora- 
tor in the second heating system. 


18624 Energy recovery: preheating of solid loads by flue gas 
example: preheating of aluminum scrap by flue gas from a smelting 
furnace. Dahan, G.; Simonnet, J. (Societe Bertin and Cie, Plaisir, 
France). pp 91-94 of In Energy use management. Vol. I. Fazzolare, 
R.A. (ed.). Elmsford, NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

The operation of an aluminum scrap smelting plant in France 
which uses flue gas from the smelting furnace to preheat the scrap to 
500°C before it is introduced into the smelter is described. It is 
estimated that this pre-heating with flue gas results in a 48% saving 
in smelter energy, or a saving equivalent to 1000 ton of fuel for each 
14,000 ton of aluminum processed. It is felt that this type of preheat- 
ing can be used in many industrial plants. (LCL) 


18625 Waste heat recovery from industrial processes using Bray- 
ton-Cycle turbine technology. Huetter, J.J. Jr. (Energy Research and 
Applications, Inc., El Segundo, CA). pp 101-109 of In Energy use 
management. Vol. I. Fazzolare, R.A. (ed.). Elmsford, NY; Pergamon 
Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

A method is described for increasing the efficiency of a 
variety of energy intensive industrial furnaces by up to 50% through 
the application of hot gas turbine technology. A conservation dem- 
onstration program is planned that is designed to validate the con- 
cept of using Brayton Cycle turbine technology for energy recuper- 
ation, generation and displacement. Initial system design uses vali- 
dated materials and components but permits evolution to new com- 
ponents subsequent to technology validation. The system is intended 
to be complementary to other energy conservation methods. Though 
applicable to many industrial environments, the glass industry is 
specified as the prime candidate for use of this technology and for 
the supporting economic and technical risk analyses. 


18626 Economics of Rankine-cycle power recovery from waste 
process heat. Null, H.R. (Monsanto Co., St. Louis). pp 111-118 of In 
Energy use management. Vol. I. Fazzolare, R.A. (ed.). Elmsford, 
NY; Pergamon Press Inc. (1977). 
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From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

The economic return has been determined for power recov- 
ery via Rankine Cycle engines from waste chemical process heat. A 
wide range of variables, such as power cost, waste heat load, and 
temperature of available heat have been considered. Generally, very 
large waste heat loads are required for profitable power recovery, 
and the temperature of the available heat must be above 275°F. 


18627 Synthesis of heat recovery networks for chemical process- 
es. Stephanopoulos, G.; Stephanopoulos, G. (Univ. of Minnesota, 
Minneapolis). pp 123-134 of In Energy use management. Vol. I. 
Fazzolare, R.A. (ed.). Elmsford, NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

Energy-conservation aspects constitute significant factors in 
guiding the design attitudes for chemical processes. Plants become 
more integrated and consequently fundamental design questions 
must be answered. The energy conservation problem is formulated 
as it is viewed from the chemical industry, and alternative solutions 
for the synthesis of heat-recovery networks are presented. These 
methods are evaluated and compared to each other. Specialized 
applications demonstrate the economic advantages and technical 
complications resulting from heat-recovery networks. Various meth- 
ods to overcome the controllability and operability problems are also 
discussed. Finally, areas for future contributions and developments 
are pointed out, and the future of energy integration to the design of 
chemical plants is evaluated and outlined roughly. 


18628 Cogeneration in the process industry. Solt, J.C. (Solar 
Turbines International, San Diego, CA). pp 209-223 of In Energy 
use management. Vol. I. Fazzolare, R.A. (ed.). Elmsford, NY; Per- 
gamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

The development of cogeneration systems in the process 
industry which use gas turbines as a principal prime mover is 
reviewed, and some early applications are discussed. The effect of 
changing markets and economic conditions is evaluated and specific 
examples are presented to illustrate the increasingly favorable cli- 
mate for cogeneration system applications in today’s energy con- 
scious society. 


INDUSTRIAL WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 18471, 18624, 18646, 19558 


18629 (BMFT-FB-T—77-07) DORIS: Dornier recycling infor- 
mation system. Rauschenberger, H. (Dornier-System G.m.b.H., Frie- 
drichshafen (Germany, F.R.)). Jul 1977. 77p. (In German). Dep. 
NTIS (US Sales Only), PC A05/MF AOI. 

A classification and evaluation of the relevant data on the 
quality and the amount of waste, the originators of waste, the 
technologies, transport distances and users are facilitated by means 
of an EDP-program established for this particular purpose. On the 
basis of this program it is possible to introduce technical and eco- 
nomic optimizations for the establishment of recycling operations. 


18630 (BMFT-FB-T—77-09) Kieselguhr in breweries and dry 
cleaning. Final report. Recycling of industrial wastes (Phase II). 
Illustrated by the example of the industrialized region North Baden/ 
North Wuerttemberg. Zyla, W. (Dornier-System G.m.b.H., Frie- 
drichshafen (Germany, F.R.)). Jul 1977. 62p. (In German). Dep. 
NTIS (US Sales Only), PC A04/MF AO1. 

Kieselguhr which is used as filtering agent is removed, after 
having been loaded with pollution substances, partly in an uncon- 
trolled way. Kieselguhr residues resulting from dry cleaning process- 
es are also used for the recuperation of solvents. A Dornier system is 
proposed as a solution that offers a better economic incentive which 
is likely to reduce the volume of indiscriminate disposal. By means of 
a joint treatment of the Kieselguhr waste resulting from brewing and 
dry cleaning processes, it is possible, in addition to the regeneration 
of solvents, to recuperate Kieselguhr at such low energy exenditure, 
that the profitability of a utilization plant can be substantially in- 
creased. 


18631 (BMFT-FB-T—77-10) Bear yeast. Final report. Recycling 
of industrial wastes (Phase II). Illustrated by the example of the 
industrialized region North Baden/North Wuerttemberg. Zyla, W. 
(Dornier-System G.m.b.H., Friedrichshafen (Germany, F.R.)). Jul 
pong 55p. (In German). Dep. NTIS (US Sales Only), PC A04/MF 
AOl. 

In large breweries it is common practice to dry the yeast 
which is obtained as a waste product and to sell it as fodder. 
Medium-size and small breweries, however, cannot make use of this 
possibility since their amount of yeast is not sufficient for the full 
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utilization of a drying plant. Here, the removal is largely effected by 
the sewerage system which receives the discharged yeast; due to the 
elevated BOD;-value this practice results in a considerable strain on 
the purification plant or the outfall. Calculations were performed to 
determine an optimum plant capacity, and the proposal was made to 
establish central plants. Good yields may be expected in the brew- 
eries, when waste water charges can be reduced and returns ob- 
tained from the re-use of yeast. 


18632 (BMFT-FB-T—77-11) Solvents. Final report. Recycling 
of industrial wastes. Illustrated by the example of the industrialized 
region North Baden/Nordwuerttemberg. Rathmann, U. (Dornier- 
System G.m.b.H., Friedrichshafen (Germany, F.R.)). Jul 1977. 152p. 
(In German). Dep. NTIS (US Sales Only), PC A0O8/MF AOI. 

A study of the present status of solvent regeneration revealed 
that the quantities of waste solvent produced in the Federal Republic 
of Germany could be processed by the existing plants. It was found 
the present recycling quota is about 55%. It is believed that this 
quota would be raised to about 90% if all affected firms were 
informed. 


18633 (BNWL—2137) Chemical production from waste carbon 
monoxide: its potential for energy conservation. Rohrmann, C.A.; 
Schiefelbein, G.F.; Molton, P.M.; Li, C.T.; Elliott, D.C.; Baker, 
E.G. (Battelle Pacific Northwest Labs., Richland, Wash. (USA)). 
Nov 1977. Contract EY-76-C-06-1830. 289p. Dep. NTIS, PC A13/ 
MF AOl1. 

Results of a study of the potential for energy conservation by 
producing chemicals from by-product or waste carbon monoxide 
(CO) from industrial sources are summarized. Extensive compila- 
tions of both industrial sources and uses for carbon monoxide were 
developed and included. Reviews of carbon monoxide purification 
and concentration technology and preliminary economic evaluations 
of carbon monoxide concentration, pipeline transportation and utili- 
zation of CO in the synthesis of ammonia and methanol are included. 
Preliminary technical and economic feasibility studies were made of 
producing ammonia and methanol from the by-product CO pro- 
duced by a typical elemental phosphorus plant. Methanol synthesis 

ars to be more attractive than ammonia synthesis when using 
CO feedstock because of reduced water gas shift and carbon dioxide 
removal requirements. The economic studies indicate that methanol 
synthesis from CO appears to be competitive with conventional 
technology when the price of natural gas exceeds $0.82/million Btu, 
while ammonia synthesis from CO is probably not competitive until 
the price of natural gas exceeds $1.90/million Btu. It is concluded 
that there appears to be considerable potential for energy conserva- 
tion in the chemical industry, by collecting CO rather than flaring it, 
and using it to make major chemicals such as ammonia and metha- 
nol. 


18634 (RFP—2476) Reverse osmosis pilot plant studies for the 
purification and reuse of effluent from a sanitary waste treatment 
plant. Picok, C.E.; Hausburg, D.E.; Horrell, D.R. (Atomics Interna- 
tional Div., Golden, Colo. (USA). Rocky Flats Plant). [nd]. Contract 
EY-76-C-04-3533. 29 P. Dep. NTIS, PC A03/MF AO1. 

The Rocky Flats reverse osmosis pilot plant is described, and 
some data acquired from these operations are presented. A brief 
description of the equipment recommended for use in the recycling 
plant is also included. 


18635 Wastewater resources in North Central Texas. Horsefield, 
D.R. (Camp Dresser and McKee Inc., Boston); Goff, J.D. J. Am. 
Water Works Assoc.; 68: 357-359(Jul 1976). 

Wastewater is valuable, especially as water demands begin to 
match natural-water supplies. A report is given of wastewater reuse 
in the North Central Texas area, and it is shown that the reuse of 
wastewater for industrial purposes can greatly assist in meeting 
future water needs. 


MUNICIPALITIES AND COMMUNITY SYSTEMS 
REFER ALSO TO CITATION(S) 18370, 18383 


PUBLIC UTILITIES 
REFER ALSO TO CITATION(S) 18308, 18371, 18374, 18376, 18377 


18636 (ORNL/HUD/MIUS—32) Fluidized bed gas turbine ex- 
perimental unit or MIUS applications. Quarterly progress report, July 
1, 1975—September 30, 1975. Fraas, A.P. (Oak Ridge National Lab., 
Tenn. (USA)). Nov 1977. Contract W-7405-ENG-26;EX-76-A-01- 
1742. 23p. Dep. NTIS, PC A03/MF AO1. 

This quarter has entailed an intensive effort to complete the 
conceptual design and cost estimate of an experimental coal-fired 
closed cycle gas turbine having an electrical output of approximately 
325 kW(e). The conceptual design includes the directly related 
auxiliaries required for a MIUS application. This effort has entailed 
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extensive contacts with potential vendors of the principal items of 
equipment required. A set of 10 topical reports covering this work 
has been drafted and was submitted September 10 to HUD and 
ERDA-FE for review with a request for authorization to begin 
work on Phase III. These draft reports delineate the design proposed 
and present analyses and data from bench tests to validate the choice 
of conditions and proportions chosen. 


18637 (ORNL/HUD/MIUS—33) Fluidized bed gas turbine ex- 
perimental unit for MIUS applications. Quarterly progress report, 
October 1, 1975—December 31, 1975. Fraas, A.P. (Oak Ridge Na- 
tional Lab., Tenn. (USA)). Nov 1977. Contract W-7405-ENG- 
26;EX-76-A-01-1742. 23p. Dep. NTIS, PC A03/MF AO1. 

In the October pha 9 December 1975 quarter authorization 
was obtained from HUD and ERDA-FE to proceed with Phase III 
of the program, i.e., the detail design and construction initially using 
the funds that remain after the Phase II work. Detail design work 
has been initiated. Discussions with vendors are proceeding based on 
the Phase II layout drawings. Several modifications have been made 
in detailed elements of the furnace design to simplify fabrication. 
The study contract with AiResearch has finally been arranged and 
they are examining the problems involved in adapting one of their 
engines to operation with a fluidized bed heat source. Cold flow tests 
to investigate the rate of dispersion of coal injected into the 4 ft 
square bed through the coal feed ports have been started. The iron 
Fireman stoker has been installed and bench tests have been initiated. 


18638 (ORNL/HUD/MIUS—34) Fluidized-bed gas-turbine ex- 
perimental unit for MIUS applications. Quarterly progress report, 
January 1, 1976—March 31, 1976. Fraas, A.P. (Oak Ridge National 
Lab., Tenn. (USA)). Dec 1977. Contract W-7405-ENG-26. 39p. 
Dep. NTIS, PC A03/MF AO1. 

Prime priority was given to the preparation of bid packages 
for procurement of long-lead-time items. The Request for Directive 
was approved by the Oak Ridge Operations office of ERDA condi- 
tioned on the availability of funds. The AiResearch study under 
subcontract strongly favors closed-cycle vs. open-cycle operation in 
a MIUS system and indicates that their existing 831-200 engine can 
be modified for use in a closed-cycle system, the main change 
required being in the shaft oil seal. Coal-dispersion rates were 
measured in the 4-ft (1.3 m) square cold-flow test facility. The coal 
dispersion rate was poor for incipient fluidization of the bed, but was 
satisfactory at the minimum-design air flow rate and still better at 
higher air flows. Bench tests of the coal metering and feed equip- 
ment indicate that the vibratory feed system can be adjusted to give 
good division of the coal feed into four nearly equal streams at any 
given coal feed rate but that wide variations in the flow rates of the 
four streams develop as the coal feed rate is changed. The flow 
divider device, on the other hand, splits the coal feed into four 
streams with a flow rate for each which is within less than +-5 
percent of the mean for the entire coal flow rate of interest. This 
excellent performance is repeatable day after day. Endurance tests of 
the system have been initiated. 


18639 (ORNL/HUD/MIUS—47) Design and performance test- 
ing of a coal feed and metering system for the MIUS fluidized-bed 
combustor. Lackey, M.E. (Oak Ridge National Lab., Tenn. (USA)). 
Dec 1977. Contract W-7405-ENG-26. 32p. Dep. NTIS, PC A03/MF 
AOl. 

In support of the Modular Integrated Utility System Pro- 
gram, a full-scale coal feed and metering system was designed and 
experimentally evaluated under various operating conditions associ- 
ated with the operation of a coal-fired fluidized-bed combustor. The 
system employs a rotary air-lock feeder for primary metering and 
three riffles to subdivide the coal flow into four streams, each of 
which is pneumatically transported to a separate quadrant of the 
fluidized-bed combustor. The rotary air-lock feeder metered the 
total coal flow rate with a reproducibility greater than 99 percent. 
The riffles subdivided the coal flow to give an average distribution 
of the flow among the four lines of +-3.5 percent over a flow range 
from 40 to 275 kg/hr. 


18640 Conceptual design studies of Integrated Community 
Energy Systems for a shopping center—residential complex. Holtz, 
R.E. (Argonne National Lab., IL); Marciniak, T.J.; Faddis, R.J.; 
Lee, C.M.; Rogers, L.W. pp 357-363 of In Energy use management. 
Vol. I. Fazzolare, R.A. (ed.). Elmsford, NY; Pergamon Press Inc. 
(1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

A preliminary engineering analysis of alternative concepts of 
Integrated Community Energy Systems (ICES) applied to a devel- 
opment using conventional energy service systems. These studies 
were conducted to explore the potential of ICES and the application 
of new technologies to meet community energy requirements. These 
studies involved the conceptualization of each system, an assessment 
of annual system performance, and an initial assessment of the life 
cycle costing for the system. The two types of communities which 
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were focused on were: a 115-acre regional shopping center and a 

lanned 725-acre new community (commercial/residential), includ- 
ing the shopping center. Several concepts of integrated energy 
systems which meet the energy demands for both the shopping 
center and commercial/residential areas were examined. These sys- 
tems, which employ current, emerging and advanced technologies 
have been evaluated with regard to potential energy savings and life- 
cycle costs. 


18641 District heating and cooling utilizing temperature differ- 
ences of Chicago waters. Santini, D.J.; Frigo, A.A.; Kartsounes, G.T.; 
Harrison, W. (Argonne National Lab., IL). pp 425-430 of In Energy 
use management. Vol. II. Fazzolare, R.A. (ed.). Elmsford, NY; 
Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P2. 

The feasibility of using cold water from Lake Michigan and 
waste-heat water from Commonwealth Edison Company's Fisk 
Generating Station to cool and heat the buildings of a redevelop- 
ment project in Chicago, the South Loop New Town (SLNT) 
project, was investigated. The study proposes using modular water- 
to-water heat pumps for cooling and heating the project. The 
modular heat-pump system is very attractive for SLNT from both an 
economic and energy-savings point-of-view. The heat-pump system 
offers an initial reduction in both the required capital investment for 
the heating, ventilating, and air-conditioning (HVAC) system when 
compared to a conventional system and also a significant reduction 
in annual operating expenses. The heat-pump system, however, 
requires a significant additional capital investment for the water 
supply and return system. Even with this investment, the heat-pump 
system savings in annual operating expenses and reduced capital 
investment for the HVAC system could pay for the cost of the water 
supply and return system in less than five years. Added to the 
economic savings would be an energy savings equivalent of about 
450,000 barrels of fuel oil per year when compared to a conventional 
system. 


18642 Siting of modular integrated utility systems (MIUS). 
Mixon, W.R. (Oak Ridge National Lab., TN). Trans. Am. Nucl. Soc.; 
27: 698-699(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


18643 Energy conservation through the architectural design of 
water-treatment plants. Pillsbury, R.L. (Malcolm Pirnie, Inc., White 
Plains, NY). J. Am. Water Works Assoc.; 68: 347-351(Jul 1976). 

The energy crisis is having an ever-increasing impact on the 
design, construction, and operation of water treatment facilities. 
Designers and operators of water treatment facilities must re-exam- 
ine existing program and design criteria to ensure that the facilities 
built are going to conserve energy in the initial construction phase 
and throughout the life of the facility. 


18644 Design and operation considerations for coping with the 
energy crisis. Stovall, J.N. (Black and Veatch, Kansas City, MO). J. 
Am. Water Works Assoc.; 68: 352-353(Jul 1976). 

Current and future shortages of energy require water-treat- 
ment facilities to alter operation procedures to avoid waste. Alter- 
nate construction, equipment, and design criteria are suggested to 
deal with a situation in which dollars spent for nonrenewable re- 
sources are increasingly important. On-site power generation, addi- 
= morege, and care in the selection of both pumps and pipes are 

iscussed. 


MUNICIPAL WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 18506 


18645 (PNL—2431) Economic comparison of sludge irradiation 
and alternative methods of municipal sludge treatment. Ahlstrom, 
S.B.; McGuire, H.E. (Battelle Pacific Northwest Labs., Richland, 
Wash. (USA)). Nov 1977. Contract EY-76-C-06-1830. 170p. Dep. 
NTIS, PC A08/MF AO1. 

The relative economics of radiation treatment and other 
sludge treatment processes are reported. The desirability of radiation 
treatment is assessed in terms of cost and the quality of the treated 
sludge product. The major conclusions of this study are: radiation 
treatment is a high-level disinfection process. Therefore, it should 
only be considered if high levels of disinfection are required for 
widespread reuse of the sludge; the handling, transporting and 
pathogen growback problems associated with disinfected wet sludge 
makes it less attractive for reuse than dry sludge; radiation of 
composted sludge produces a product of similar quality at less cost 
than any thermal treatment and/or flash drying treatment option for 
situations where a high degree of disinfection is required; and heavy 
metal concerns, especially cadmium, may limit the reuse of sludge 
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despite high disinfection levels. It is recommended that radiation 
treatment of sludge, particularly dry sludge, continue to be studied. 
A sensitivity analysis investigating the optimal conditions under 
which sludge irradiation operates should be instigated. Furthermore, 
costs of adding sludge irradiation to existing sludge treatment 
schemes should be determined. 


18646 Method and means for controlling the incineration of 
waste. Brewer, G.L.; Olsen, S.D. (to UOP Inc.). US Patent 
4,038,032. 26 Jul 1977. Filed date 15 Dec 1975. 8p. 

A control system is described for the incineration of pollut- 
ants in waste gases which will conserve fuel comsumption. Feedback 
signals from temperature sensing means and/or gas analyzing means 
are used to detect an undesired temperature deviation from a control 
temperature or, alternatively, detect excessive unburned pollutants 
and utilize optimizing-controller means to receive the resulting 
output signals and, in turn, provide incremental control changes to 
effect a change in the temperature control level and the incremental 
stepping down or stepping up of a set point for the control of fuel 
flow to the heat supplying burner of the incineration zone. 


ADVANCED AUTOMOTIVE 
PROPULSION SYSTEMS 


INTERNAL COMBUSTION ENGINES 


18647 Fluorescence interferences in Raman scattering from com- 
bustion products. Setchell, R.E.; Aeschliman, D.P. (Combustion Re- 
search Division 8351, Sandia Laboratories, Livermore, California 
94550). Appl. Spectrosc.; 31: No. 6, 530-535(Nov 1977). 

Spectral interferences to Raman bands due to laser-induced 
fluorescence are examined in exhaust gases from an internal combus- 
tion engine operating on different fuels and fuel/air mixtures. A 
broadband fluorescence spectrum is observed in all cases, but the 
relative fluorescence intensity depends strongly on the particular 
engine operating condition. Elimination of the fluorescence back- 
ground by various exhaust conditioning devices confirmed the fact 
that aerosols of hydrocarbons or other organic compounds are the 
principal source. 


18648 Apparatus for balancing the flow of two agents, capable of 
reacting together to provide energy, to an energy generator. Lombard, 
C. (to Regie Nationale des Usines Renault). US Patent 4,043,300. 23 
Aug 1977. Priority date 4 Feb 1975, France. 8p. 

The device for metering the flow of two fluids, such as the 
flow of liquid fluid and air to an internal combustion engine, includes 
a respective duct for each of the two fluids, an ionic flow meter in 
each of the two ducts, a valve controlling the flow of one of the 
fluids through its duct and circuitry comparing the flow rates 
measured by the ionic flow meters and controlling the valve accord- 
ingly so as to maintain a desired ratio between the two flow rates. 


SPARK-IGNITION 


REFER ALSO TO CITATION(S) 18666, 18710, 18711, 18722, 
18735, 18736, 18747, 18750, 18756, 18762, 18763, 18765 


18649 Internal combustion engine for combustion of powdered 
solid fuel. Steiger, A. (to Sulzer Brothers Ltd.). US Patent 4,052,963. 
11 Oct 1977. Priority date 5 Mar 1976, Switzerland. 8p. 

Particulate solid fuel, e.g. powdered coal, is delivered into a 
first duct of the housing inserted into the cylinder, and thereafter 
moved into a second duct via a control slider. A plunger in the 
second duct is controlled hydraulically to move the delivered fuel 
through the discharge openings of a rotating ejector body when the 
body is in an open position in the combustion chamber. 


18650 (SAND—77-1284(Vol.3)(No.2), pp 6-10) Variable dis- 
placement engine. Jun 1977. 

In Sandia technology. 

A variable-displacement, fine-cylinder, spark-ignition re- 
search engine is described. The new automobile engine may average 
30 percent better fuel economy than a conventional engine of equal 


horsepower. Design and operating features of the engine are given. 
(TFD) 


DIESEL 


REFER ALSO TO CITATION(S) 18372, 18685, 18706, 18711, 
18721, 18723, 18750 


18651 Electronic engine tuning. Bentzen, R. Diesel Eng.; 73: No. 
794, 140, 143(Aut 1977). 
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With fuel-saving in mind, a diesel engine tuning system was 
designed which gives the engineer all the information he needs to 
know about cylinder and fuel injection pressures in order to tune a 
diesel engine to achieve optimum performance. The system is rela- 
tively straight forward to install with transducers for cylinder pres- 
sures, fuel injection pressures, crank angle and shaft speed, linked to 
a compact panel-mounted central unit. The central unit comprises 
the input/output system, A/D-converters, sample and hold amplifi- 
ers, processor, printer, communication panel and power supply. The 
processor is an Intel 8080 microcomputer. The communication panel 
is provided for model adjustment, fuel oil consumption manual input 
and general operation while the printer provides hard copy of the 
analysis. 


18652 Analysis of friction losses in compression—ignition engine 
at various speeds. Singhal, B.L.; Nandeeswariaya, N.S. (Coll. of 
Military Engineering, Pune, India). J. Inst. Eng. (India), Mech. Eng. 
Div.; 57: 346-347(May 1977). 

From Semi-annual paper meeting; Jaipur, India (13 Nov 
1976). 

A study was made of the effect of variation of speed on 
friction losses on a small compression-ignition engine. Assuming 
Recardo’s equation for the curve obtained, the experimental con- 
stants were determined. The stripping method was used for a diesel 
engine in which each component was removed in sequence and 
horsepower lost was measured. 


18653 Experimental determination of the history of formation of 
the cylinder averaged oxides of nitrogen in diesel combustion. Voi- 
culescu, I.A. Madison, WI; Univ. of Wisconsin (1977). 199p. Univer- 
sity Microfilms Order No. 77-17,858. 

Thesis (Ph. D.). 

A method was devised for rapidly discharging and quenching 
of the cylinder charge during the combustion period at a predeter- 
mined crank angle. Once out of the cylinder and cooled down, the 
gas can be analyzed and the NO and NO/sub x/ concentrations 
determined. This was done by rapidly connecting a large secondary 
chamber to the combustion chamber by rupturing a diaphragm. The 
expansion process, the heat transfer to the connecting duct and 
quenching chamber walls, and mixing with the inert gas cools the 
dumped gas, causing chemical reactions to cease. Data were taken 
using an open chamber, four-stroke diesel engine with a head modi- 
fied to accommodate the dumping device. The variables investigated 
were: engine speed from 850 to 1200 rpm, overall fuel-air equiv- 
alence ratios from 0.325 to 0.746, injection timings at 27°CA BTDC 
and 18°CA BTDC. The cylinder and injector line pressures were 
recorded. The time histories of NO and NO/sub x/ were found to 
rapidly rise to or slightly above the exhaust value. For the six engine 
conditions studied the rise time of the NO curves was between 17 
and 25 crank degrees. With injection at 27° BTDC the overshoot 
ranged from 0 to 13% of the exhaust concentration as the overall 
equivalence ratio was varied from 0.325 to 0.60. No overshoot was 
observed for 18° BTDC injection timing for an equivelence ratio of 
0.6. The rate of NO production in terms of crank angle was essential- 
ly the same for a speed range of 850 to 1200 rpm but increased with 
increasing load. It was concluded that the premixed flame controls 
the rates of formation, maximum cylinder concentrations, and to a 
great extent the exhaust concentrations of NO and NO/sub x/. 


TURBINE 


REFER ALSO TO CITATION(S) 18703, 18712, 18719, 18728, 
18729, 18730, 18731, 18733, 18734, 18739, 18740, 18751, 18796 


18654 Gas turbine. Heitmann, A.M.; Brassert, W.L.; Chouinard, 
D.B. (to Northern Research and Engineering Corp.). US Patent 
4,038,815. 2 Aug 1977. Filed date 4 Jun 1975. 20p. 

A gas iurbine includes a rotatable unit having a compression 
component and an expansion component, and a toroidal combustion 
chamber between the compression and expansion components. The 
gas turbine has a gas flow path serially through the compression 
component, the combustion chamber and the expansion component. 
A first bearing assembly is positioned on the side of the compression 
component remote from the combustion chamber and a second 
bearing assembly is positioned on the side of the expansion compo- 
nent remote from the cosabustion chamber so that the rotatable unit 
is unsupported between the compression and expansion components 
and no bearing structures are in the vicinity of the combustion 
chamber. 


ROTARY 
REFER ALSO TO CITATION(S) 18703, 18749, 18750 


ADVANCED AUTOMOTIVE PROPULSION SYSTEMS 


EXTERNAL COMBUSTION ENGINES 
REFER ALSO TO CITATION(S) 19545 


STIRLING CYCLE 
REFER ALSO TO CITATION(S) 19569 


ELECTRIC-POWERED SYSTEMS 


REFER ALSO TO CITATION(S) 18269, 18278, 18280, 18281, 
18525, 18590, 18592, 18704, 18705, 18706 


18655 (CONF-770373—) Pictorial characterization of worldwide 
electric and hybrid vehicles. Kirk, R.S.; Barber, K.F. (Mueller Asso- 
ciates, Inc., Baltimore, Md. (USA)). 16 Aug 1977. Contract EX-76- 
C-01-2098. 267p. Dep. NTIS, PC A12/MF A011. 

From A pictorial characterization of world wide electric and 
hybrid vehicles; Washington, DC, USA (1 Mar 1977). 

The presentation given is intended to fulfill the several objec- 
tives of (1) documenting the pictorial review presented during 
ERDA's March 1, 1977, Conference on the Electric and Hybrid 
Vehicle Demonstration Project; (2) pictorially characterizing the 
present state of the electric and hybrid vehicle (EHV) art on an 
international scale; and (3) providing examples of the class of prod- 
ucts expected to be available for the implementation of the early 
phases of Public Law 94-413. It is organized along national lines, 
with separate chapters for electric and hybrid vehicle programs in 
each of nine countries: Federal Republic of Germany, Israel, Nether- 
lands, Sweden, the United Kingdom, France, Italy, Japan and the 
United States. Each chapter (except for Chapter 3) is preceded by 
descriptive material on the program objectives, participants and/or 
milestones. 


18656 Optimum battery reconnect for a field controlled electric 
vehicle. Thompson, F.T. (to Westinghouse Electric Corp.). US 
Patent 4,052,647. 4 Oct 1977. Filed date 28 Jan 1974. 32p. 

An electric vehicle has a field controlled direct current drive 
motor powered by batteries which are connectable in a high voltage 
and a low voltage configuration to change the speed range of the 
drive motor. Switching of the batteries between the high and low 
voltage connection is accomplished to provide a relatively smooth 
transition in both directions and to provide for optimum perfor- 
mance and efficiency. Logic is provided to determine the minimum 
speed at which high voltage operation is feasible and for initiating 
switching to the high voltage connection at the determined mini- 
mum speed. The minimum speed for operation at the high battery 
voltage connection is determined as a function of battery open 
circuit voltage, battery resistance, armature resistance, armature 
current and field flux. When for the known parameters operation at 
the high voltage connection is possible, the batteries are switched to 
the high voltage level. A throttle is provided for controlling the 
speed of the electric vehicle. 


18657 Concept of new use of electricity: example of an urban 
electric vehicle. Heurtin, J.; L'Hermitte, J. (EDF Moret-sur-Loing, 
France). pp 585-603 of In Energy use management. Vol. I. Fazzo- 
lare, R.A. (ed.). Elmsford, NY; Pergamon Press Inc. (1977). (In 
French) 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

Since the electrification of the railways the importance of 
electricity in interurban transport has grown considerably, whereas 
within the town it has diminished i.e., trams have disappeared and 
trolly-buses are unusual. Technicians have turned towards the idea 
of the electric car. Trial series utility vehicles have been made to be 
tested under ordinary working conditions. Those using them are 
employed in public or private enterprise. The first results obtained 
are fairly satisfactory and indicate: specific consumption; the necessi- 
ty for improving upon accessories; and the selection of the propul- 
sion system for the future. It should be noted that buses will be tried 
out in new towns or old urban areas. Problems in the area of 
multiple criteria decision making are discussed. 


18658 Quatrieme symposium international sur le vehicule electri- 
que. Tome 1, (Fourth international electric vehicle symposium. Volume 
1). New York; Electric Vehicle Council (1976). vp. (In several 
languages). (CONF-760866—P1). 

From 4. international electric vehicle symposium; Dusseldorf, 
F.R. Germany (31 Aug 1976). 

Papers in this volume are in English, French, or German, 
depending on the native language of the author. Many of the papers 
are accompanied by complete translations into English. A separate 
abstract was prepared for each of the 44 papers, all of which will 
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appear in Energy Research Abstracts (ERA); 5 of the abstracts were 
selected for Energy Abstracts for Policy Analysis (EAPA). (RWR) 


18659 United States Postal Service Electric Vehicle Program. 
Crane, D.P.; Bowman, J.R. (Postal Service, Washington, DC). pp 
28p, Paper 1.1 of In Fourth international electric vehicle symposium. 
Vol. 1. New York; Electric Vehicle Council (1976). 

From 4. international electric vehicle symposium; Dusseldorf, 
F.R. Germany (31 Aug 1976). 

See CONF-760866—P1. 

A study of electric vehicles was authorized at Cupertino, 
California. The original Harbilt vehicle was so successful that the 
U.S.P.S. (U.S. Postal Service) decided to enlarge the study. Three 
experimental vehicles (Otis, Battronic and Electromotion) were pur- 
chased for discrete testing and the lease of 30 additional Harbilt 
vehicles at Cupertino was authorized. All vehicles operated well and 
demonstrated the feasibility of the electric vehicle as an alternative 
to I.C. engines in the Postal Service. The U.S.P.S. decided to buy 
352 vehicles capable of mass production techniques. At the pilot 
model, AM General-Gould presented a vehicle with a 54 volt 
system, single 27 cell battery, controller, and shunt wound, 54 volt, 

C. motor. Thr truck exceeded all specification and test require- 
ments. Deliveries began in May of 1975 and were completed in 
March of 1976. Three hundred vans have been assigned to the 
Southern California smog area. The other 52 vehicles have been 
assigned to six cities with ae conditions of climate and terrain 
throughout the United States. Operating experience with all the 
vehicles has been good. The Harbilt trucks have been outstanding in 
terms of daily reliability and low cost. The AMG vans experienced a 
number of controller problems which required modifications but are 
now showing a more satisfactory performance record. All of the 
social and technical goals have been met. In Postal service, the 
electrics successfully conserve total energy (Btu's) operating at 
about 75 to 80% of the total heat (Btu) use of the gasoline vehicles of 
the same configuration. Early cost reports look very favorable. 
Energy costs are low and maintenance is even lower. The project 
has demonstrated the feasibility of electric trucks in the Postal 
Service. They are nonpolluting in terms of air quality and noise. 
They are conserving of natural resources (petroleum) and they offer 
promise of being cost effective over a 10-year life cycle. 


18660 Impacts of future use of electric cars in US cities. Hamil- 
ton, W. (General Research Corp., Santa Barbara, CA); Hagey, G. pp 
13p, Paper 1.2 of In Fourth international electric vehicle symposium. 
Vol. 1. New York; Electric Vehicle Council (1976). (In several 
ae 


rom 4. international electric vehicle symposium; Dusseldorf, 
F.R. Germany (31 Aug 1976). 

See CONF-760866—P1. 

The United States government is considering programs of 
electric car development with the objective of reducing automotive 
petroleum consumption by as much as 10% by the year 2000. More 
advanced batteries will probably permit sufficient driving range 
before 1990 for both primary and secondary use in urban households. 
Overall, it appears that electric cars would require about as much 
energy per kilometer of urban driving as conventional subcompact 
cars, and would actually require more energy than subcompacts of 
equally low performance. Nevertheless, use of electric cars could 
considerably reduce petroleum consumption in regions where elec- 
tricity for recharging would be generated largely from coal or 
nuclear sources. Air pollution would be reduced relatively little by 
the use of electric cars, primarily because they would replace 
conventional automobiles which will be much cleaner than at pre- 
sent. By 1990, when conventional automobiles in the United States 
will be required to emit 90% less pollutants per vehicle-mile than 
they did in 1970, more urban air pollution will come from stationary 
sources than from mobile sources, and in some cases, more pollutants 
will be emitted by trucks and buses than by automobiles. Further- 
more, electric car recharging would increase total emissions of 
oxides of sulfur and nitrogen from electric power plants. Electric 
cars will be more expensive overall than conventional subcompacts 
until batteries are substantially improved. Though recharge electric- 
ity will cost less than gasoline, while electric car maintenance will be 
substantially reduced and operating life will increase relative to 
conventional cars, resultant savings will be less than the added costs 
of battery depreciation and financing for electric cars. 


18661 Comparison of an electric versus a gasoline powered utility 
truck in two years of service test programs. Miner, D.K. (Copper 
Development Association, Inc., Birmingham, MI). pp 25p, Paper 1.3 
of In Fourth international electric vehicle symposium. Vol. 1. New 
York; Electric Vehicle Council (1976). 

From 4. international electric vehicle symposium; Dusseldorf, 
F.R. Germany (31 Aug 1976). 

See CONF-760866—P1. 

On November 13, 1973, an electric powered van was placed 
in service alongside a gasoline powered van in the Water Depart- 
ment of Birmingham, Michigan. The operating costs and perfor- 
mance of the two vehicles were recorded during the test program. A 
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report is given of the results of the first two years of the program 
which is continuing. The electric powered van was built from the 
ground up for electric propulsion. It was not a conversion of a 
gasoline powered truck. It carries 36 6 volt lead acid golf cart type 
batteries and operates on 54/108 volt system. It has a front wheel 
drive, weighs about 5100 Ibs. curb weight, and carries 1000 Ibs. 
maximum pay load. It has an 18 hp General Electric series wound 
motor and has a three speed automatic gear box with a Morse Hy- 
Vo chain drive to the differential. The charger is mounted on the 
garage floor and is a 220 volt, ferro resonant type charger. Charging 
is done overnight or in eight hours. The gasoline powered van is a 
1972 GMC one-half ton van with a 6 cylinder engine. The cost of 
gasoline started out at 13 cents per gallon and increased during the 
two years to 38 cents per gallon. There are no government taxes in 
this price. The cost of electricity was 3 cents per KWH during 1974 
and increased to 3.5 cents per KWH starting in 1975. During the two 
year period, the operating cost of the gasoline powered van in- 
creased from a low of $.028/mile in the summer of 1974, to a high of 
$.052/mile in the winter of 1975. In November, 1975, the gasoline 
powered van cost $.039/mile to operate. The electric powered van 
cost a low of $.033/mile to operate in the summer of 1974 to a high 
of $.041/mile to operate in November of 1975. These costs show that 
considering operating costs alone, an electric powered van can be 
competitive to the operating costs of a gasoline powered van. Both 
vehicles traveled a maximum of 60 miles per day. 


18662 Electric vehicles from the present to the future. Etienne, 
M.E. (Centre d’Etudes de Paris des Automobiles Peugeot, Garenne- 
Colombes, France). pp 28p, Paper 1.4 of In Fourth international 
electric vehicle symposium. Vol. 1. New York; Electric Vehicle 
Council (1976). (In French) 

From 4. international electric vehicle symposium; Dusseldorf, 
F.R. Germany (31 Aug 1976). 

See CONF-760866—P1. 

A review is given of the present technology of electric- 
powered vehicles, and future possible scenarios are developed. Cur- 
rently, the only favorable factors for the electric vehicle in the long 
term are: (1) gradual detachment from an oil-based economy; and (2) 
the increasing severity of pollution standards which will improve its 
competitiveness. Both the electric battery and the fuel cell are 
considered as energy sources. The following scenario for develop- 
ment seems the most likely: until 1982 only motor vehicles with lead- 
acid batteries will be available for commercial applications and 
public transport in built-up areas. The percentage of the total 
number of vehicles will be minimal. By 1982 the nickel/zinc battery 
may be industrially usable, improving previous vehicles. The small 
vehicle for journeys in town will have a range greater than 100 km, 
and, if the attractions offered are sufficient, a share of the market for 
the second car will open up, which will be of interest to manufactur- 
ers. By the same time, the circulating zinc/air combination may be 
available on an industrial basis. It will be necessary to wait until 
1990-1995 before the sodium/sulfur combination is of interest for the 
car, its possible applications being the same for a fleet of vehicles but 
it can also leave the urban area. Also by this same time, the 
hydrogen fuel cell will have a 60% chance of being available on an 
industrial basis, followed by the methanol fuel cell for use in a 
mobile generating set. It may be that by 1995 such a fuel cell will be 
used in a car to provide its own power supply, but petroleum 
products will still be distributed at this time for the majority of 
transport users. At all events, success will depend on the situation of 
competing systems with regard to the environmental problems of the 
time and the comparative economic situations. 


18663 Principles of government involvement in France with re- 
spect to electric vehicles. Pierrard, J.H. (Groupe Interministeriel 
Vehicules Electriques, Paris). pp 30p, Paper 1.5 of In Fourth interna- 
tional electric vehicle symposium. Vol. 1. New York; Electric Vehi- 
cle Council (1976). (In French) 

From 4. international electric vehicle symposium; Dusseldorf, 
F.R. Germany (31 Aug 1976). 

See CONF-760866—P1. 

A general overview of the different areas of Government 
involvement in innovative research is reported, and a detailed ac- 
count of what has been done in France, in each of these areas, for 
electric vehicles is given. The main role of Government is to set up 
objectives and arrive at strategies for reaching them. This leads not 
only to drafting new regulations, such as those used to determine the 
horsepower of a vehicle for tax purposes, but more importantly to 
encouraging thinking on the subject and co-ordinating action. The 
Committee for Environmental Action requested Mr. Saulgeot to 
prepare a report on "Developing Electric Vehicles” which depicts 
the future of the electric vehicle and suggests a set of measures 
aimed at promoting such vehicles. An Interministerial Electric Vehi- 
cles Group has been set up whose purpose is mainly to co-ordinate 
measures taken by different Ministries and Authorities concerned. 
The Government is of course encouraging basic and applied re- 
search, especially in the field of new energy sources. In accordance 
with the recommendations of the report, experiments have recently 
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been launched on electric delivery-vans, on electric cycles, and on 
electric boats. A Committee set up on the initiative of the Secretary 
of State for Transport has established specifications for an electric 
midtown bus. Still, confirmation of the existence of an initial market 
for 100 vehicles is awaited, before the public authorities take initial 
action. For the urban electric utility vehicle, the Interministerial 
Electric Vehicles Group has just decided to launch a competition on 
the basis of a specification set up by the “Public Consumers Group” 
which defines the features desired and potential demand for each 
type of vehicle. 


18664 Opportunities for battery-powered road vehicles. Morris, 
C. (Chloride Technical Ltd., Manchester, Eng.). pp 7p, Paper 1.6 of 
In Fourth international electric vehicle symposium. Vol. 1. New 
York; Electric Vehicle Council (1976). 

From 4. international electric vehicle symposium; Dusseldorf, 
F.R. Germany (31 Aug 1976). 

See CONF-760866—P1. 

Developments in various spheres of technology over the past 
few years have brought the state-of-the-art of the battery powered 
road vehicle to the point where a truly traffic compatible vehicle can 
be offered for sale for use in traffic conditions encountered in normal 
conurbation areas. The applications of such vehicles are limited by 
the comparative inflexibility with the internal combustion engined 
vehicle and it is therefore extremely important that the relevant 
market segments are correctly defined particularly in the early 
growth stages of the vehicle market if subsequent credibility is to be 
maintained. From an analysis of the advantages to be gained from 
the operation of battery powered vehicles, it is suggested that the 
market requires a high-quality vehicle—albeit at a premium on initial 
cost—with high reliability and efficiency and low maintenance and 
downtime. 


18665 Battery: electric road transport as part of an aggregate 
transport system. Budde, H.J. (Gesellschaft fuer Elektrischen Stras- 
senverkehr mbH, Duesseldorf). pp 29p, Paper 1.7 of In Fourth 
international electric vehicle symposium. Vol. 1. New York; Electric 
Vehicle Council (1976). (In German and English) 

From 4. international electric vehicle symposium; Dusseldorf, 
F.R. Germany (31 Aug 1976). 

See CONF-760866—P1. 

Research and development carried out in the Federal Repub- 
lic of Germany is discussed. The fact that the Government, in the 
context of its responsibility for welfare, must take an interest in this 
development, is demonstrated by the following overall economic 
benefits resulting from only part electrification of road transport in 
congested areas in the Federal Republic of Germany, based on 4 
million vehicles and 50 x 10° km traveled in a year: (1) 20% 
reduction of the aggregate exhaust gas emission in our congested 
areas by approximately 36%; (2) substitution of 5 million tons per 
annum of mineral oil derivatives by nuclear energy and/or coal as a 
contribution towards conservation of our resources; (3) balance of 
payments savings of about 10° DM due to reduced mineral oil 
imports, and improvement of our export potential by innovation; and 
(4) creation of about 10,000 new jobs in coal mining, 5,000 in the 
electricity supply industry and another 30,000 to 40,000 in the 
battery producing industry. 


18666 Comparison between the primary energy consumption of 
electric and gasoline powered vehicles. Altendorf, J.P.; Kalberlah, A. 
(Volkswagenwerk AG, Wolfsburg, Ger.). pp 21p, Paper 1.8 of In 


Fourth international electric vehicle symposium. Vol. 
Electric Vehicle Council (1976). 

From 4. international electric vehicle symposium; Dusseldorf, 
F.R. Germany (31 Aug 1976). 

See CONF-760866—P1. 

A discussion is given of the energy consumption of electric 
vehicles as compared to the energy consumption of combustion 
engine powered vehicles. The problems of such a comparison are 
explained by discussing the different results of hypothetical investi- 
gations, individual measurements, and combinations of both conduct- 
ed by several authors. If measurements are conducted, it is shown 
that the most favorable measuring point in the energy chain of the 
electric vehicle is between electric power distribution and battery 
charger, i.e. measuring the electric energy to charge the battery. For 
the combustion engine powered vehicle it is most favorable to 
measure the fuel consumption. Test procedures of such energy 
measurements, conducted with a VW Electric Pickup Truck, a VW 
Pickup Truck powered by a combustion engine and a VW Square- 
back, are described. It has been found that, in the first approxima- 
tion, the specific energy consumption of the combustion-engine- 
powered transporter with a one-ton payload capacity equals that of 
the electric transporter with 500 kg payload capacity. A slightly 
reduced consumption was found for the VW 412 Squareback with 
the same payload capacity of the electric transporter. The values 
change insignificantly if the energy consumption of the auxiliary 
gasoline heating system is included. However, when the lower 
payload capacity of the heavier electric vehicle is taken into account 
by generally relating the consumption to the payload, the primary 
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energy consumption per ton and kilometer of the two gasoline- 
engine-powered vehicles is substantially lower than the consumption 
of the electric vehicle. The Europe Cycle test showed that the VW 
412 Squareback has a 19%, the gasoline-powered VW Pickup Truck 
a 48% lower primary energy consumption than the electric vehicle. 


18667 Computer simulation of automobile use patterns for defin- 
ing battery requirements for electric cars. Schwartz, H.J. (Lewis 
Research Center, Cleveland). pp 15p, Paper 211.1 of In Fourth 
international electric vehicle symposium. Vol. 1. New York; Electric 
Vehicle Council (1976). 

From 4. international electric vehicle symposium; Dusseldorf, 
F.R. Germany (31 Aug 1976). 

See CONF-760866—P1. 

Since driving patterns vary from individual to individual, and 
from day-to-day for any one person, it is difficult to determine the 
daily driving range required for an urban automobile. This is a 
critical parameter for the analysis of electric vehicles because it fixes 
the energy density which the battery must deliver. A Monte Carlo 
simulation process was used to develop the U.S. daily range require- 
ments for an electric vehicle from probability distributions of trip 
lengths and frequencies and average annual mileage data. The analy- 
sis shows that a car in the United States with a practical daily range 
of 82 miles (132 km) can meet the needs of the owner on 95% of the 
days of the year, or at all times other than his long vacation trips. 
Increasing the range of the vehicle beyond this point will not make it 
more useful to the owner because it will still not provide intercity 
transportation. A daily range of 82 miles can be provided by an 
intermediate battery technology level characterized by an energy 
density of 30 to 50 watt-hours per pound (66 to 110 W-hr/kg). 
Candidate batteries in this class are nickel-zinc, nickel-iron, and iron- 
air. The implication of these results for the research goals of far-term 
battery systems suggests a shift in emphasis toward lower cost and 
greater life and away from high energy density. In addition, if the 
implementation of electric vehicles follows the S-shaped” diffusion 
model typical of new technologies, the optimum strategy from the 
standpoint of saving petroleum is to introduce near-term, intermedi- 
ate and far-term battery technologies in vehicles at the earliest date 
which each battery system can be developed to the point of commer- 
cialization. 


18668 High current transistor output systems for motor controls. 
Polner, A.M. pp 12p, Paper 211.2 of In Fourth international electric 
vehicle symposium. New York; Electric Vehicle Council (1976). 

From 4. international electric vehicle symposium; Dusseldorf, 
F.R. Germany (31 Aug 1976). 

See CONF-760866—P1. 

Shortly after the introduction of power transistors, interest in 
their usage for solid state dc motor controls became widespread, and 
thus, new controls incorporating these power transistors were built. 
Since controlling motors generally involved capability of handling 
high motor starting currents (in excess of 100 A), low current 
transistors (5 to 10 A) were used in paralleled arrays to achieve the 
required current handling capability. The history of this technique 
shows that relatively poor reliability was obtained due to improper 
matching of transistors in the system. So many problems were 
prevalent that designers were eventually forced to switch from 
transistors to SCR’s, since SCR technology was capable of switching 
high currents. Using SCR'’s, however, requires complicated circuitry 
to turn the SCR’s off as well as to prevent false triggering. In effect, 
while the semiconductor device (SCR) had more capability, the 
circuitry involved was greatly complicated. The reliability, howev- 
er, was superior to the old paralleled transistor approach. Recent 
transistor technology has developed to the point where single tran- 
sistors capable of switching 200 to 500 A are readily available. These 
devices have the additional feature of low saturation voltages V/sub 
CE/(sat), which results in greater system operating efficiency as well 
as inherently high reliability. Systems such as these with switching 
capabilities of up to 1200 A are presently being used in Military 
Systems with the highest degree of reliability. These systems have 
also been used in a limited number of electric vehicles with the same 
high degree of reliability; however, due to their present high cost, 
they have not been used in production quantities for industrial- 
commercial electric vehicles. The technical capabilities and technol- 
ogy that the motor control designer can use to his advantage for 
electric vehicle applications are described. 


18669 Technical and economic evolution of transistorized drives: 
their application to an electric vehicle. Margrain, P. pp 25p, Paper 
211.3 of In Fourth international electric vehicle symposium. New 
York; Electric Vehicle Council (1976). (In French) 

From 4. international electric vehicle symposium; Dusseldorf, 
F.R. Germany (31 Aug 1976). 

See CONF-760866—P1. 

In transistorized variable drives, new components enable a 
considerable reduction in their number. The great interest in a 
sequential switching mode is examined in the context of a variable 
drive called SCTD (Sequentially Controlled Transistorized Drive), 
in particular as regards the current waveforms, their influence on 
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efficiency and their effects on the power source and motor. The 
economic importance of this development is shown, related to a 
decrease in the number of components, an increase in their switching 
frequency, and the possibility of using a different wiring technology. 
The transistor “chopper” type of drive provides a very favorable 
solution, especially since the recent perfection of high power transis- 
tors. In fact, the special properties of these components make possi- 
ble high operating frequencies, and very good energy efficiencies, 
particularly in the SCTD sequential system which allows better 
utilization of the energy source and very great safety in the use of 
the vehicle. These important technical advantages can now be had 
without economic disadvantages, particularly compared with thyris- 
tor systems with which they remain competitive in price while 
giving better performance. In conclusion, it can be seen that a new 
generation of chopper drives has been born, that this has led to the 
design of new components which, in turn, have allowed these new 
drives to achieve a position in the market, and particularly in the 
field of electric vehicles, which is advantageous both technically and 
economically. 


18670 Transistorized electronic controls. Sornicle, D. (Societe 
Leroy Somer, Angouleme, France). pp 19p, Paper 211.4 of In 
Fourth international electric vehicle symposium. New York; Elec- 
tric Vehicle Council (1976). (In French) 

From 4. international electric vehicle symposium; Dusseldorf, 
F.R. Germany (31 Aug 1976). 

See CONF-760866—P1. 

The Societe "La Voiture Electronique” has developed drive 
units for its various series of vehicles. Considerations of an essential- 
ly economic nature have led to the use of transistors for power 
switching. Exploitation of the performances of these components has 
opened up a large number of possibilities, while maintaining costs at 
a remarkably low level: (1) regenerative electric braking within a 
large range of speeds; (2) drive unit with built-in charger; (3) an 
excellent current form factor at all speeds; and (4) optimum efficien- 
cy at all speeds. These results are based on a number of justified 
technical choices: (1) series winding dc motor with laminated field 
inductor; (2) high-speed triple diffused power transistors; (3) a high 
operating frequency (7 KHz); (4) progressive and continuous control 
of the duty cycle from permanent cut-off to continuous conduction; 
(5) the measuring of direct current in all the configurations by a 
magneto-resistor; and (6) safety devices that maintain drive-unit 
opertion within well defined limits of voltage, current and tempera- 
ture. The usable currents and voltages attain 300 A and 120 v and 
are sufficient to operate vehicles weighing | ton. 


18671 Performance of several electronic traction circuits for light 
and heavy electric vehicles. Caen, C.; Moneuse, M. (Cybermeca, 
Saint Denis, France). pp 28p, Paper 211.5 of In Fourth international 
electric vehicle symposium. New York; Electric Vehicle Council 
(1976). (In French) 

From 4. international electric vehicle symposium; Dusseldorf, 
F.R. Germany (31 Aug 1976). 

See CONF-760866—P1. 

A study is given of the performance of several electronic 
traction circuits using thyristors, with ratings from 6 to 60 kW, for 
direct current motors with series or separate excitation, all equipped 
with regenerative braking over the whole range of speeds. The 
different solutions are classified by type of vehicle to be equipped, 
principally their power, using technical and economic criteria. For 
light vehicles, a system is sought which will provide the basic 
‘gene epee required with the simplest means possible, whereas for 

avy vehicles one tries to find the optimum degree of sophistication 
of the equipment. This theoretical approach is compared with the 
operating results obtained, as regards performance, costs and reliabil- 
ity, with light cars and with buses in actual operation, each having 
on average completed one year of service. Future efforts to achieve 
progress in the quality of service provided by electric vehicles are 
recommended. 


18672 Development of cost-effective battery electric road vehi- 
cles. Mangan, M.F. (Chloride Technical Ltd., Manchester, Eng.). pp 
12p, Paper 211.6 of In Fourth international electric vehicle sympo- 
sium. New York; Electric Vehicle Council (1976). 

From 4. international electric vehicle symposium; Dusseldorf, 
F.R. Germany (31 Aug 1976). 

See CONF-760866—P1. 

Electric vehicles can be successfully introduced on the basis 
of profitability to the vehicle and component suppliers; it is not 
necessary, or even desirable, to rely on legislation to promote their 
use. The first requirement therefore is to design a vehicle which is 
>-mmercially attractive to the operator. Analysis of vehicle require- 
ment and duty cycles indicates that the easiest vehicle to develop 
and one which would allow significant market penetration would be 
a van with a GVW of 7.5 tons. Two major areas of work are 
identified: the vehicle design must be suitable for the operators duty; 
and the cost of running the vehicle must be attractive. The operator 
of an electrical commercial vehicle will not expect to have to take 
special precautions or care with it, either during normal road oper- 
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ation or when it is being cleaned. The vehicle must also be easy to 
maintain and service, and include such features as automatic battery 
topping systems and modular control systems. The cost of operating 
the vehicle is heavily dependent on battery cost, and overall system 
efficiency is of paramount importance. The separately excited dc 
motor has the most suitable characteristics for a high efficiency town 
vehicle and two control systems are described. One, the electronic 
control system which is well known and which has a number of 
problems associated with its use and another, the contactor control 
system, which has certain advantages with regard to efficiency and 
cost. 


18673 On-the-road evaluation of the efficiency of propulsion 
system of city vans. Menga, P. (Ente Nazionale per l’Energia Elec- 
trica, Milan). pp 1Sp, Paper 211.7 of In Fourth international electric 
vehicle symposium. New York; Electric Vehicle Council (1976). (In 
English and French) 

From 4. international electric vehicle symposium; Dusseldorf, 
F.R. Germany (31 Aug 1976). 

See CONF-760866—P1. 

The modest performance of modern electric vehicles 
powered by lead-acid batteries makes the energy efficiency of the 
propulsion system far more important than is the case with conven- 
tional vehicles. The energy efficiency of the vehicles on the road 
under actual service conditions can be determined experimentally 
without any particular difficulty in the case of electrically powered 
vehicles. Most of the quantities inherent in the propulsion system are 
available in the form of electrical signals, which may be directly 
recorded without any need for intermediate transducers. Criteria are 
given for the application of a method, the purpose of which is both 
to examine the behavior of individual parts of the propulsion system 
in various service conditions, and to indicate the overall energy 
balance of the system when the vehicle is used in the city. The chief 
quantities relating to the propulsion system are recorded continuous- 
ly by means of analogue magnetic tapes installed on board the 
vehicles. These tapes are subsequently re-processed to produce digi- 
tal tapes compatible with the computer. The ease of handling data 
with a computer makes it possible to obtain a very detailed picture, 
both of the operation of the propulsion system and of the type of 
journey undertaken. As an example, some results are presented of 
tests carried out during the setting up of some small city vans, 
equipped with a regenerative braking system. 


18674 Comparison of electric drives for road vehicles. Bader, C.; 
Stephan, W. (Deutsche Automobilgesellschaft mbH, Esslingen, 
Ger.). pp 21p, Paper 211.8 of In Fourth international electric vehicle 
symposium. New York; Electric Vehicle Council (1976). (In German 
and English) 

From 4. international electric vehicie symposium; Dusseldorf, 
F.R. Germany (31 Aug 1976). 

See CONF-760866—P1. 

Any change from vehicles driven by internal combustion 
engines to vehicles driven by electric motors can only be motivated 
at the present time if electric vehicles result in an overall cost 
reduction. This criterion therefore determines the selection from a 
multitude of possible drive units. The direct current shunt-wound 
motor with its speed controlled by field weakening appears to be the 
best solution with the possible assistance, where necessary, of a 
speed-dependent unit in between the motor and the road wheels to 
interrupt the mechanical transmission of motive power so that the 
motor can be resistance-started under no-load conditions. An investi- 
gation of the limitations imposed on the dc motor by the commuta- 
tor shows that an increase in both the controllable speed range, i.e., 
the field weakening range, and the rated output of the motor 
contribute to increasing the size of the machine. Acceleration char- 
acteristics are used to evaluate the various drive units. The individ- 
ual drive systems in combination with field weakening differ consid- 
erably and call for a compromise between the demand for a short 
acceleration time and low energy consumption. Field tests were 
made on vehicles with various drive systems, one with a hydrodyna- 
mic torque converter and battery changeover and another with a 
manually-operated gear change and mechanical clutch. The design 
of the control and protection devices is described. The additional 
expense of control gear for automatic drive is partly offset by the 
additional protective devices required to limit the effects of any 
maloperation of a manually controlled drive. 


18675 Development of a series of high-performance choppers 
using the power transistor in switching mode. Lataire, P.; Maggetto, 
G.; Varkas, M.; Van Ech, J.L. (Univ. Libre, Brussels). pp 30p, Paper 
211.9 of In Fourth international electric vehicle symposium. New 
York; Electric Vehicle Council (:976). (In French) 

From 4. international electric vehicle symposium; Dusseldorf, 
F.R. Germany (31 Aug 1976). 

See CONF-760866—P1. 

A thorough study of the power transistor operating in a 
switching mode has led to the development of a control and protec- 
tion system which makes it possible to withstand very heavy loads, 
such as those arising when operating with a jammed mechanism, or a 
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direct short circuit at the converter terminals. Certain ideas are re- 
examined regarding the application of the transistor (area of safety), 
the special phenomena which appear in the switching mode, and the 
precautions needed to counteract the problems inherent in this mode 
of operation, e.g., the phenomenon of secondary breakdown, the 
excursion beyond the area of safety, overvoltage, and overcurrent. 
The passive protection gear for making and breaking on the collec- 
tor/emitter side is described, as well as the design criteria, bearing in 
mind the presence of a "free wheel” diode which introduces a 
recovery time due to the accumulated charges. An active protection 
system is then presented which operates on a signal from the base of 
the power transistor, which, despite its simplicity, possesses the 
performance described. Finally, the description of power transistors 
used as switches is concluded by analyzing the question of their 
parallel operation. This concerns problems of charge and protection 
current distribution which need to be resolved in order to satisfy the 
power needs for the traction of electric vehicles. The advantages of 
the different types of control (motor current control, output voltage 
control or a combination of the two) are described, as well as their 
effects on the behavior of the cars. 


18676 Studies of electric vehicle drives, illustrated by the exam- 
ple of an urban estate car. Naydowski, C.O.; Pohl, D.; Skudelny, 
H.C. (Tech. Univ. of Rhineland-Westphalia, Aachen). pp 23p, Paper 
211.10 of In Fourth international electric vehicle symposium. New 
York; Electric Vehicle Council (1976). (In German and English) 

From 4. international electric vehicle symposium; Dusseldorf, 
F.R. Germany (31 Aug 1976). 

See CONF-760866—P1. 

An account is given of research work on the optimization of 
electric vehicles. The optimization of a dc drive for an electric 
vehicle shows a considerable reduction in power consumption and 
an extension of the range. The vehicle was equipped with a standard 
de drive system which included a separately excited dc motor and a 
single pulse regulator in the armature circuit as the de chopper. In 
order to improve the efficiency, the regulator was replaced by a 
two-pulse regulator with counter-contact extinction. In addition, the 
control system was arranged so that the motor is no longer driven 
over the armature control range with constant excitation, but with 
an excitation which is dependent on the armature current. In order 
to simplify the control, a linear relationship between the armature 
current and the field current was selected, which is independent of 
the speed. The optimization of the drive was done using a calcula- 
tion model for the dc drive. The battery voltage, the idling speed of 
the motor, and the factor of proportionality between the armature 
current and the field current were taken as the bounded free param- 
eters. The test program carried out with the optimized drive on the 
test rig, for example the loading of the drive with the driving 
resistance on the level, the characteristic field measurements (repre- 
sented by constant efficiency curves on the speed-torque graph) and 
the European cycle, provide quantitative confirmation of the success 
of the optimization measures. The use of three-phase drives in 
electric vehicles is also considered. From the multitude of possible 
drive variations, a system using a pulse inverter and an asychronous 
motor is selected and described in detail. The initial measurements of 
the efficiency of the whole system are given and compared with the 
dc drives. As the three-phase system compares rather unfavorably, 
possible ways of improving the efficiency are discussed. 


18677 Descripton and tests of two electric vehicles with variable 
belt transmission. Gaulon, J. (Electricite de France, Paris). pp 37, 
Paper 212.1 of In Fourth international electric vehicle symposium. 
New York; Electric Vehicle Council (1976). (In French) 

From 4. international electric vehicle symposium; Dusseldorf, 
F.R. Germany (31 Aug 1976). 

See CONF-760866—P1. 

Electricite de France has been working on the development 
of electric traction since 1970. Up to now, all the vehicles built (on 
Renault 4 chassis) have been controlled electronically (choppers) or 
electromechanically (contactors). In 1975, two vehicles were 
equipped with mechanical variable belt transmission: (1) the first 
using a KOPP unit with Centrivar drive pulleys controlled with the 
help of a servo motor and using two successive stages of reduction 
to set the distance between the cheeks of the receiving pulley; and 
(2) the second using a Salsbury torque converter already fitted to 
small vehicles with IC engines. The vehicle is driven by controlling 
the induction of the separately excited motor, thus enabling a speed 
control to be achieved. The drive mechanisms of the two vehicles; 
the characteristics of the different components (battery, motor, vari- 
able transmission); and the electronic control assemblies and safety 
features are described. The test results are given on efficiencies of 
the drive mechanism as a function of the different speeds obtained, 
the performance and consumption in a dynamic regime, and the 
vehicle range in an urban situation. Vehicles with variable mechani- 
cal drive have slightly lower acceleration than those with electric 
control. On the other hand, they load the battery and motor far less, 
they can improve the vehicle range in urban traffic, and they are less 
expensive. 
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18678 Performance of an electric van fitted with a hydrodynamic 
torque converter transmission. Griffith, J.T. (Electricity Council Re- 
search Centre, Chester, Eng.). pp 10p, Paper 212.2 of In Fourth 
international electric vehicle symposium. New York; Electric Vehi- 
cle Council (1976). 

From 4. international electric vehicle symposium; Dusseldorf, 
F.R. Germany (31 Aug 1976). 

See CONF-760866—P1. 

The performance of an electric vehicle which uses a contac- 
tor controlled series wound de motor driving through a torque 
converter transmission is described. The system has certain advan- 
tages in terms of cost and simplicity but may add to system losses if 
the vehicle is driven at constant speed for long periods. The vehicle 
described is a Bedford (GM) van weighing 2740 kg. Its maximum 
speed is about 75 km/h and it will restart on a 1 in 5 gradient. The 
specific energy consumption varies between 77 Wh/ton km when 
driven at 50 km/h on a level road and 143 Wh/ton km when driven 
on an urban cycle. Driver reaction to the vehicle has been very 
favorable, with particular comments about quietness, smooth control 
and good performance. Because of the very simple electrical control, 
reliability has been very good and the system is easy to understand 
and maintain. Certain areas for possible improvement are identified, 
particularly with regard to ;:eduction in transmission losses. Convert- 
er loss could be minimized by eliminating the charging pump and 
pressurizing from a header tank, and also by the provision of a lock- 
up clutch. Other energy savings could be achieved by careful tire 
selection and the application of regenerative braking. It is concluded 
that the system can provide a simple, effective and reasonably 
efficient form of control which would be well suited to medium 
sized vehicles and could show a cost reduction compared with more 
sophisticated control schemes. 


18679 Torque converters make electric vehicles competitive. Rat- 
cliff, J.E. (Advanced Vehicle Systems Ltd., Welwyn Garden City, 
Eng.). pp 15p, Paper 212.3 of In Fourth international electric vehicle 
symposium. New York; Electric Vehicle Council (1976). 

From 4. international electric vehicle symposium; Dusseldorf, 
F.R. Germany (31 Aug 1976). 

See CONF-760866—P1. 

The accepted method of electronic chopper control for elec- 
tric vehicles is sophisticated with inherent high cost. Automatic 
transmissions have always been an alternative solution but high 
inefficiencies have ruled them out. A.V.S. have developed the 
Hobbs torque converter for E.V. applications with high stall torque 
multiplication and high efficiency to give the following advantages: 
(1) substantial cost savings—electronics eliminated; (2) simplifica- 
tion—standard contactor switches only; (3) regenerative braking— 
shunt motor automatically regenerates when overspeeded; (4) good 
performance—80 k.p.h. in A.V.S. electric vans; and (5) safe—low 
motor voltages. By reducing the number of motors in lift trucks, 
large cost savings are being achieved with the AVS/Hobbs system. 
A number of vans have been built demonstrating the Hobbs drive 
and achieving good range and performance. 


18680 Simple electric drives with secondary gear drives concep- 
tion and operating results. Gutberlet, H.; Haerer, H.; Schneider, H. 
(Robert Bosch GmbH, Stuttgart). pp 20p, Paper 212.5 of In Fourth 
international electric vehicle symposium. Vol. 1. New York; Electric 
Vehicle Council (1976). (In German and English) 

From 4. international electric vehicle symposium; Dusseldorf, 
F.R. Germany (31 Aug 1976). 

See CONF-760866—P1. 

For electric vehicle drives, the speed and torque must be 
capable of being varied within certain limits. For ten years Bosch 
has developed and manufactured fully-electronic drive units which 
have already been incorporated in numerous vehicles and which are 
characterized by a shunt-wound motor with field suppression range, 
by thyristor controllers for the armature and field current, and by 
regenerative braking over all speed ranges. The advantages of "high 
efficiency” and "superb ease of operation” are counterbalanced by 
the disadvantage of "relatively high capital cost’. A comprehensive 
comparison as between systems indicates that for the smaller and 
medium-sized vehicles, particularly electric delivery vehicles, the 
use of mechanical gear drives can be advantageous because—at the 
expense of a slight loss in comfort—the costs can be considerably 
reduced by simplification of the motor and of the control system. 
This point is illustrated here by means of a comparison of the 
different sytems. A drive unit with manual gearbox and a drive unit 
with infinitely variable gear drive were developed and tested in a 
vehicle. To permit a comparative evaluation of these systems with 
the fully-electronic drive unit, measurements were made of con- 
sumption during duty cycles corresponding to the FAKRA recom- 
mendations. The subsequent comparison shows clearly that when 
deciding on an electric vehicle drive, the basis taken must not be 
solely steady-state parameters, but rather the dynamic mode of 
operation. Then, taking costs into account, on numerous occasions, 
the simple electric drive with secondary gear drive can provide a 
viable alternative to the fully-electronic electric drive unit. 
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18681 Van drive with electronic dc choppers and mechanical gear 
box. Kahlen, H. (Brown, Boveri and Cie, Mannheim, Ger.). pp 16p, 
Paper 212.6 of In Fourth international electric vehicle symposium. 
Vol. 1. New York; Electric Vehicle Council (1976). (In German and 
English) 

From 4. international electric vehicle symposium; Dusseldorf, 
F.R. Germany (31 Aug 1976). 

See CONF-760866—P1. 

Electric vehicles have to be designed to optimize the efficien- 
cy of the drive and the associated range of the vehicle as well as the 
weight and the volume of the components and the cost of the 
complete drive. A comparison between different drives can only be 
made with regard to the cost of the drive and the battery for the 
same range covered. A van drive was designed which combines the 
advantages of electronic and mechanical controllers. The starting 
torque is reduced by a ~ box. The de chopper is designed for a 
lower load current and for short-time operation. In the field control 
range, it is bridged by a contactor. When actuating the brake in the 
field control range, the current flows to the battery via a bridging 
contactor. The first van drive runs with an automatic three-speed 
transmission without torque converter, changing gears under load. 
Taking the transmission ratio into account, the armature control 
range is '/s of the maximum speed. The working range in the three 

ears is explained by a tractive power-speed diagram. The motor 
fons size can be reduced by appropriately choosing the transmis- 
sion ratio and the relation of the armature control range to the 
overall control range. The dc chopper used is explained by means of 
its circuit. A report on the construction of the drive and first 
experience gained during operation is given. When using a manual 
transmission, it is advisable to provide only one change-over be- 
tween Ist and 2nd gear. The resulting operating ranges are ex- 
plained. When actuating the brake, any change-over would involve 
an interruption of the tractive power. For this reason, braking 
operation in the armature control range is also appropriate in 2nd 
gear. The regulator connection necessary for this operation is ex- 
plained. 


18682 Townobile electric city transit system. Leembruggen, L.R. 
(Elroy Engineering Pty. Ltd., Sydney). pp 21p, Paper 221.1 of In 
Fourth international electric vehicle symposium. Vol. 1. New York; 
Electric Vehicle Council (1976). (In English and French) 

From 4. international electric vehicle symposium; Dusseldorf, 
F.R. Germany (31 Aug 1976). 

See CONF-760866—P1. 

Unlike the "converted bus’ EV’s appearing around the 
world, the Townobile is a maximum capacity, rapid load and unload 
module built around conveniently seated and standing commuters 
which uses the simple and compact installation and efficiency of 
modern battery electric traction to achieve necessary mobility and 
flexibility of operation in situations ranging from "pedestrians only” 
to normal vehicular traffic. It conforms with weight and dimensional 
regulations for buses, and uses low profile radial ply tires for low 
floor height, rolling resistance and pavement loads. The unique in- 
wheel traction motor installation at rear enables all batteries, con- 
trols and wheels to be located beneath the perimeter seating. Passen- 
ger capacity of 48 seated, 68 standing equals that of a tram, and their 
weight actually exceeds the vehicle tare including batteries. The 
high capacity for standing passengers in twin wide aisles enables 
“peaks” of patronage to be handled without change in service 
frequency, to give all-day utilization in a low maintenance unit, 
costing just half as much to operate as conventional diesel buses or 
trolleys. Normal industrial lead acid batteries in twin packs each side 
of the rear motor-in-wheel drive units store energy sufficient for 3 to 
4 hours running, and control is by SCR panels adjacent to the dc 
series motors. Regenerative braking is used in service, with hydrau- 
lic supplement for emergency and completion of stops. The plan- 
etary drive, in conjunction with the control system gives 60 km top 
speed, grade ability of 1 in 10 and limits acceleration and decelera- 
tion to values adequate to keep up with traffic, but without discom- 
fort for standing passengers. 


18683 Electric delivery vans above the 45th parallel in North 
America. Attendu, M.C. (Hydro-Quebec, Montreal); Beaudet, J.H.; 
Masson, L. pp 29p, Paper 221.2 of In Fourth international electric 
vehicle symposium. Vol. 1. New York; Electric Vehicle Council 
(1976). (In French and English) 

From 4. international electric vehicle symposium; Dusseldorf, 
F.R. Germany (31 Aug 1976). 

See CONF-760866—P1. 

Aware of the growing interest in electric on-the-road vehi- 
cles, Hydro-Quebec, producer and distributor of electricity, decided 
to keep abreast of developments in this field. Since 1972, it has been 
examining improvements in the product, evaluating its industrial and 
commercial market potential, and trying to predict its future effect 
on the distribution system. In addition to compiling a mass of 
theoretical knowledge on the subject, the utility wanted some first- 
hand experience. Therefore, a year ago it bought and put on the road 
two different makes of electric vehicles manufactured in North 


ERA VOL. 3, NO. 8 


America. The results of the studies and tests done under typical 
climatic conditions prevailing north of the 45th parallel during 
wintertime are given. Some interesting observations emerged from 
these experiments indicating the need for standardizing the batteries, 
the power supply, and the vehicle design; and, most importantly, the 
necessity of overcoming the main stumbling block to the market 
success of the electric vehicle: its limited range. 


18684 Wireless trolley bus. Godefroy, J.P. (Cotravel, Paris). pp 
9p, Paper 221.4 of In Fourth international electric vehicle sympo- 
sium. Vol. 1. New York; Electric Vehicle Council (1976). (In 
French) 

From 4. international electric vehicle symposium; Dusseldorf, 
F.R. Germany (31 Aug 1976). 

See CONF-760866—P1. 

The schemes at present in use for public transport by electric 
buses make use of lead batteries which have several disadvantages, 
the main one being the need for a considerable infrastructure to 
ensure an adequate daily radius of action in normal use. The system 
described uses alkaline batteries which are automatically recharged 
at each stop. The use of such batteries leads to a simplification of the 
infrastructures, a reduction of operating costs and a saving in energy 
consumption per kilometer. Finally, the investment required to be 
made in batteries over the lifetime of the bus is considerably re- 
duced. 


18685 Traction circuits for dual system trolleybus and autobus. 
Friederich, J.P. (Traction-Cem-Oerlikon, Paris); Monteil, M. pp 22p, 
Paper 221.5 of In Fourth international electric vehicle symposium. 
Vol. 1. New York; Electric Vehicle Council (1976). (In French) 

From 4. international electric vehicle symposium; Dusseldorf, 
F.R. Germany (31 Aug 1976). 

See CONF-760866—P1. 

Two systems of public road transport vehicles with electric 
traction were developed. The first system consists of a trolleybus 
which can travel independently of its line, with reduced perfor- 
mance. The second is a bus with electric propulsion which can travel 
independently either in its own area or in the communal area; while 
in its own area it can be guided and can also be supplied either from 
an energized line or from a source in the vehicle itself. Any combina- 
tion of these alternatives would be possible without performance 
being affected. The conventional type of trolleybus makes use of 
electronics, with partial regenerative braking and with its own diesel 
generating set designed in such a way that only a diesel motor and a 
clutch need to be added to the vehicle. The dual system electric bus 
has a dc traction motor with separate excitation supplied via a 
chopper and an independent source installed in the vehicle, consist- 
ing of a cadmium/nickel battery charged “on-line” by the traction 
motor. 


18686 Utility electric vehicle, electric autobus: status. Develop- 
ment of these products by SOVEL. Messy, B. (Societe Sovel, Villeur- 
banne, France). pp 14p, Paper 221.6 of In Fourth international 
electric vehicle symposium. Vol. 1. New York; Electric Vehicle 
Council (1976). (In French) 

From 4. international electric vehicle symposium; Dusseldorf, 
F.R. Germany (31 Aug 1976). 

See CONF-760866—P1. 

After a brief review of the research undertaken and the 
applications carried out over more than 50 years in the field of 
commercial vehicles and electric buses, the recent achievements 
developed by SOVEL are described. The electric commercial vehi- 
cle is a reality, and numerous examples confirm that it is efficient and 
economic. New applications have come to enlarge its scope: 
SOVEL presents its company’s new developments and plans for the 
future. The electric bus is a reality, the experimental phase having 
already been left behind: SOVEL is actively developing this new 
product, and what the electric bus of tomorrow will be like is 
suggested. The future prospects for electric heavy goods vehicles 
are considered: will they move from urban to suburban applications. 


18687 Hybrid propulsion systems for electric road vehicles for 
short range public passenger transport/test and operational experi- 
ence/prospects. Strifler, P. (Daimler-Benz AG, Stuttgart). pp 11p, 
Paper 221.7 of In Fourth international electric vehicle symposium. 
Vol. 1. New York; Electric Vehicle Council (1976). (In German and 
English) 

From 4. international electric vehicle symposium; Dusseldorf, 
F.R. Germany (31 Aug 1976). 

See CONF-760866—P1. 

Experience with two part-electric or all-electric hybrid pro- 
pulsion systems is described. The hybrid bus OE 302/305 derives its 
energy from a lead battery and/or a diesel-driven charging unit. The 
charging engine, being designed for a low average power, can be 
operated at virtually constant speed within a favorable part of its 
characteristic and can be effectively enclosed acoustically. Constant 
power Output, irrespective of the level of charge of the battery, 
would have required the more expensive regulation system. For 
simplicity, constant power was abandoned and an increase in the 0 to 
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50 km/h acceleration time from 13 to 17 seconds as the battery 
discharges was accepted. The DUO-Bus is based on the concept that 
it is better to limit operation with overhead conductors to the most 
heavily used main roads. In the variant using battery operation away 
from the overhead conductor system, a power supply unit is used to 
feed the motor and battery (360 V) from the 600 V system. Because 
of the heavy load on the battery due to discharging and charging, it 
is necessary to have an electrolyte cooler on the roof of the bus. A 
second propulsion system without battery uses either an electric 
motor (fed from the overhead conductor system) or a diesel engine. 
The hybrid propulsion systems described are at least partly (i.e., 
where it is necessary) emission-free and elsewhere their emission is 
less than that of the normal diesel bus. Fuel consumption, in terms of 
primary energy, is higher than that of a diesel bus but it permits a 
smaller reliance on petroleum derivatives. Operating costs are 
around 20% to 40% higher than for a diesel bus according to the 
type of propulsion system and the mode of operation. In deciding on 
the use of these vehicles, this fact must be set against the advantages. 


18688 Preliminary results of trials of electrically driven commer- 
cial vehicles. Altendorf, J.P. (Volkswagenwerk, Wolfsburg, Ger.); 
Werner, F.; Stracke, K.H. pp 30p, Paper 221.8 of In Fourth interna- 
tional electric vehicle symposium. Vol. 1. New York; Electric Vehi- 
cle Council (1976). (In German and English) 

From 4. international electric vehicle symposium; Dusseldorf, 
F.R. Germany (31 Aug 1976). 

See CONF-760866—P1. 

An electric road vehicle for short-haul delivery and distribu- 
tion duties in urban areas was developed. In this connection, electric 
commercial vehicles, batteries and the associated power-supply com- 
ponents are undergoing large-scale practical tests to obtain technical 
and economic data for further development. After completion of 
preliminary tests and the elimination of initial problems, the first of a 
total of 20 vehicles of VW manufacture entered regular service 
towards the end of 1973. Prototypes of the vehicle have been 
undergoing preliminary trials since the beginning of 1974. The first 
vehicles out of a total of 30 have been in actual service since the end 
of 1975. A summary is given of the technical design concepts of the 
vehicles, and preliminary service results are discussed. The vehicles 
have performed well in these tests—in spite of some restrictions— 
due to the load possibilities and the range. Ease of operation and 
minimum of noise are emphasized by the drivers. Data concerning 
consumption, operating conditions and driving cycles are deter- 
mined by built-in data acquisition devices. The data exhibit such a 
wide scatter that it is absolutely necessary to carry out a large test 
series to ensure the results. During a 10,000 km intensive test under 
arduous conditions it was found that the reinforced monocoque body 
was sufficiently strong to permit a payload of 800 kg. The driving 
motor and the control system fulfilled these increased mechanical 
and thermal requirements during the test very well; no fundamental 
design errors were observed. By assembling numerous data regard- 
ing the vehicle and the battery during the test, additional knowledge 
was obtained regarding the behavior of the lead-acid battery in 
continuous service. 


18689 DUO-BUS, a suburban bus with electric drive, supplied 
either from overhead wire or from battery. Domann, H.; Wirtz, R. 
(Robert Bosch GmbH, Stuttgart). pp 12p, Paper 221.9 of In Fourth 
international electric vehicle symposium. Vol. 1. New York; Electric 
Vehicle Council (1976). 

From 4. international electric vehicle symposium; Dusseldorf, 
F.R. Germany (31 Aug 1976). 

See CONF-760866—P1. 

The new drive concept combines the advantages of the 
ecologically desirable trolleybus with those of the highly versatile 
diesel bus. The DUO bus takes its power either from a battery, in 
which case it can cover a large area independent of overhead wires, 
or from overhead wires, when it is driving along the main roads of a 
town. Such overhead wires provide not only drive power, but also 
the energy to charge up the battery. This enables the bus to operate 
all day long without an exchange of battery or stops at charging-up 
points being necessary. Current pick-ups are raised automatically at 
pre-determined bus-stops, the raising process being set into operation 
by the driver. The functioning and interaction of the components 
used in this new drive concept, such as drive motor, driving control, 
battery charger and current pick-up, are described. The public 
transport system of Esslingen, suburb of Stuttgart, has been taken to 
demonstrate the choice and size of battery required, taking into 
account the traffic conditions met. The results of road tests and 
experimental operation in Esslingen’s public transport system are 
briefly reported. 


18690 M.A.N. electrobus experience gained in large-scale tests. 
Hagen, H.; Zelinka, R. (Aktingesellschaft (MAN), Munich). pp 23p, 
Paper 221.10 of In Fourth international electric vehicle symposium. 
Vol. 1. New York; Electric Vehicle Council (1976). (In German and 
English) 

From 4. international electric vehicle symposium; Dusseldorf, 
F.R. Germany (31 Aug 1976). 
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See CONF-760866—P1. 

A report is given on the preliminary experience gained in 
large-scale tests with 20 electrobuses. The electrobuses have been in 
operation in Monchengladbach since October 1974 and in Dussel- 
dorf since May 1975, where they have completely replaced diesel 
buses on 2 routes and will in future replace them on 3 routes. In this 
way data can be obtained on regular service operation, profitability 
and necessary technical improvements. During the model test, main- 
tenance of the conventional part of the vehicle is carried out by the 
operator, the electrical parts being serviced by the manufacturers 
and GES. Up to the end of 1975 approximately 825,000 km had been 
covered and about 5 million passengers carried. Extensive data were 
obtained on energy consumption and experience gained on vehicle, 
drive line and battery under practical operating conditions. An 
important finding, for example, is that those vehicles which were 
equipped with separately-excited motors showed lower energy con- 
sumption than those fitted with series drive. This is because of the 
better efficiency and regenerative braking of the system with sepa- 
rately-excited motor. Experience gained so far with the vehicles 
confirms the correctness of the idea of choosing an existing, well- 
proven bus type and adapting it to the different drive and auxiliary 
components. While the high degree of regenerative braking does 
give an increase in operating range of up to 30%, it also results in 
greater tire wear on the rear axles than that encountered on conven- 
tional diesel buses. 


18691 Copper electric town car. Pocobello, M.A.; Armstrong, 
D.A. (Triad Services, Inc., Dearborn, MI). pp 31p, Paper 222.1 of In 
Fourth international electric vehicle symposium. Vol. 1. New York; 
Electric Vehicle Council (1976). 

From 4. international electric vehicle symposium; Dusseldorf, 
F.R. Germany (31 Aug 1976) 

See CONF-760866—P1. 

In order to demonstrate the practicality of an electric auto- 
mobile for operation in urban and metropolitan areas, the Copper 
Development Association, Inc., commissioned the construction of 
the Copper Electric Town Car. The vehicle is a two passenger 
hatch-back designed from the ground-up to be electrically powered. 
An automatically controlled, separately excited, dc motor drives the 
front wheels. Vehicle structure is of the unitized variety with consid- 
eration given to crashworthiness, occupant comfort, convenience 
items and utility value. The vehicle is capable of maintaining a speed 
of 100 kph while providing a city driving range of up to 110 km. 
Tire, chassis, drive, and aerodynamic losses were measured and are 
reported. 


18692 Testing of small electric vehicles for the urban operational 
needs of electricity distribution systems. Looten, E.G.; Martin, G.M. 
(Electricite de France, Paris). pp 16p, Paper 222.3 of In Fourth 
international electric vehicle symposium. Vol. 1. New York; Electric 
Vehicle Council (1976). (In French) 

From 4. international electric vehicle symposium; Dusseldorf, 
F.R. Germany (31 Aug 1976). 

See CONF-760866—P1. 

Certain professional activities concerned with the operation, 
reinforcement, maintenance of and repairs to electricity distribution 
networks at the level of low-voltage consumers may justify the use 
of small electric vehicles in urban distribution centers. Such research 
is in progress in the Paris region where 20 vehicles divided into four 
groups each of five electric '"COB” vans have been assigned to 
maintenance and repair staff responsible for customer service. After 
a period of adjustment, in particular of the charger which was 
unsuitable for the initial state of the batteries (defective conditioning) 
and certain phenomena caused by the cold, these vehicles now seem 
to be quite satisfactory. Their users appreciate the new service they 
provide, and this in turn gives fresh impetus for effecting permanent 
improvements to these vehicles. 


18693 Testing of light and heavy electric vehicles at EDF. Dis- 
cussion of problems they pose. Heurtin, J.; Moneuse, M. (Direction 
des Etudes et Recherches, Ecuelles, France). pp 37p, Paper 222.4 of 
In Fourth international electric vehicle symposium. Vol. 1. New 
York; Electric Vehicle Council (1976). (In French) 

From 4. international electric vehicle symposium; Dusseldorf, 
F.R. Germany (31 Aug 1976). 

See CONF-760866—P1. 

Research into electric vehicles started at EDF in 1972 and it 
produced a great deal of useful information. This research is still 
being pursued with the particular aim of determining the life of 
batteries, this component being the chief stumbling block in the 
development of the electric vehicle. Test electric vehicles and their 
performance are described, and the main results for the two types of 
vehicles, light delivery vans and buses, are given. Tests were carried 
out under actual operating conditions to determine conditions of use, 
problems of reliability and maintenance, specific consumption, and 
the quality of service. The main problems relate to the length of life 
of the batteries, and that high-performance lead-acid batteries which 
discharge at a rate of over 40 Wy/kg in 5 hours make running costs 
prohibitive in the present stage of technology. For any given type of 
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battery, rational utilization strongly influences its length of life, i-e., 
by restricting the rate of discharge, controlling the operating tem- 
perature, centralizing filling, and by adopting a method of recharge 
without overcharging a battery whatever its state of discharge. The 
actual rate of discharge of batteries for lightweight vehicles is close 
to 50% and this carries a penalty on running costs. In actual 
operating conditions, consumption for lightweight vehicles is about 
0.5 kWh/km in mormal urban traffic for a battery discharge rate of 
50%, and nearly 0.3 kWh/km in suburban traffic, and for electric 
buses of 50 seats is about 2 kWh/km. The necessity to improve 
reliability of the charge indicator which is of primary importance 
since it affects both the service given by the vehicle and also the 
length of life of the battery. Technical problems arising from re- 
search connected with the development of the electric vehicle, are 
discussed. 


18694 User experience with the Enfield car. Wrench, N.S.; 
Porter, D.F. (Electricity Council, London). pp 12p, Paper 222.5 of 
In Fourth international electric vehicle symposium. Vol. 1. New 
York; Electric Vehicle Council (1976). 

From 4. international electric vehicle symposium; Dusseldorf, 
F.R. Germany (31 Aug 1976). 

See CONF-760866—P1. 

A specification for a small electric car was issued and a fleet 
of 61 Enfield 8000 cars was subsequently ordered. Before the design 
was approved, prototypes were subjected to rigorous mechanical 
and electrical tests, including frontal impact at 30 mph (48 km/h), 
and the vehicle conforms with all relevant current legislative re- 
quirements in the UK. Delivery of all 61 cars was completed in 
February 1976, and they are in daily operation with Electricity 
Boards throughout England and Wales in a wide variety of applica- 
tions. Careful records are being kept of the daily usage and charging 
of every car, together with details of routine maintenance and 
unscheduled repairs. Analysis of the early results is now in progress. 
Performance of the vehicle is in general adequate for urban use, 
though a need for a reliable battery energy gauge has been indicated. 
Maneuverability in urban traffic and for parking is excellent. Early 
results indicate that the specific energy consumption lies in the range 
of 500 to 600 Wh/mile (311 to 373 Wh/km) which is considerably 
higher than the value obtained in prototype testing (325 Wh/mile; 
202 Wh/km). This is attributed to the different operational condi- 
tions prevailing in the two cases. Routine maintenance of the car is 
minimal, with weekly topping up of the batteries being the main 
requirement. Unscheduled repairs have centered on specific items 
which have proved troublesome during the commissioning phase, 
viz., the solenoid contactors in the control system and the vehicle 
mounted battery charger. Otherwise the cars have been reasonably 
trouble free, and a high degree of reliability has been experienced 
with major components such as motors, transmission, suspension, 
brakes, steering and auxiliary systems. 


18695 Description and first on the road tests of the Vespa Elet- 
trocar commercial three wheeler. Belcari, F. (Piaggio and Co., Ponte- 
dera, Italy). pp 17p, Paper 222.6 of In Fourth international electric 
vehicle symposium. Vol. 1. New York; Electric Vehicle Council 
(1976). 

From 4. international electric vehicle symposium; Dusseldorf, 
F.R. Germany (31 Aug 1976). 

See CONF-760866—P1. 

The Vespa Elettrocar commercial threewheeler is the electric 
powered version of the conventional, I.C. engined Vespa Car. The 
vehicle is fitted with a dc, series wound, 80V—8 Kw—2400 rpm 
motor and an electronic speed controller. It has a curb weight of 818 
Kg and a payload of 380 Kg. The power source consists of twelve 6 
V batteries placed into three containers, easily removable in order to 
allow a quick replacement. The vehicle has a good maneuverability 
even in very narrow spaces, its maximum speed is 45 Km/h, and its 
operating range with continuous running is 80 Km. The first road 
tests were performed and the results are presented. The operating 
costs, including batteries amortization, are almost the same as those 
of the I.C. engined version. 


18696 Fiat's electric vans for ENEL. Brusaglino, G. (Fiat, 
Turin). pp 19p, Paper 222.7 of In Fourth international electric 
vehicle symposium. Vol. 1. New York; Electric Vehicle Council 
(1976). 

From 4. international electric vehicle symposium; Dusseldorf, 
F.R. Germany (31 Aug 1976). 

See CONF-760866—P1. 

A technical description is presented of two electric vans built 
according to specifications established with ENEL. The structure is 
derived from the conventional van FIAT 850 T. The vehicles were 
equipped with two different propulsion systems: one with series dc 
motor and the other with separately excited dc motor, both with 
electronic control allowing regenerative braking. Motors and con- 
trols were properly designed and built with particular features in 
order to meet specific requirements in terms of weight, efficiency, 
and functioning mode. The system with series motor is more favor- 
able under the aspects of weight and cost. On the other hand, the 
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system with separately excited motor presents functional advantages, 
one of these is to more easily meet the performance requirements of 
high speed on level road and hills. A comparison is made between 
the two systems from an energy standpoint. Implementation prob- 
lems were considered, and particular systems were developed and 
applied. Among these, a system for quick change of the batteries and 
an auxiliary battery charger were developed. 


18697 Development of electric vehicles at Toyota. Imai, K. 
(Toyota Motor Co., Ltd., Japan). pp 17p, Paper 222.8 of In Fourth 
international electric vehicle symposium. Vol. 1. New York; Electric 
Vehicle Council (1976). 

From 4. international electric vehicle symposium; Dusseldorf, 
F.R. Germany (31 Aug 1976). 

See CONF-760866—P1. 

The Toyota Motor Co. has been developing several types of 
electric vehicles in order to study their practicability. A report is 
given outlining the development of a small electric truck and a 
compact electric passenger car at Toyota, in which some means of 
achieving practical use and high performance were examined. After 
successfully developing a three-wheel commuter vehicle for urban 
use, the off-road transporter and the like, an attempt was made to 
convert a conventional truck into an electric truck with a 500 kg 
payload. Various electric drive systems were examined, e.g., a dc 
series-wound motor, and a dc separately excited motor with and 
without a gear-box. A separately excited motor extended the driving 
range per charge in go-and-stop cycle by approximately 20%. The 
power train without gear-box was superior to that with gear-box 
when the motor was designed to fit the driving cycle. A dc separate- 
ly excited motor without gear-box was preferable when its use is 
limited to urban driving, although the motor controller was more 
complex. Moreover, the effect of a regenerative brake was to extend 
the driving range about 10% to 25%. A reduction of 18% in vehicle 
weight improved performance by about 9%. A new compact passen- 
ger car (first-stage experimental car) was completed in 1973, and the 
testing was carried out. The combination of a dc separately excited 
motor and three speed automatic gear-box with some means of 
decreasing losses was used. The results of the evaluation test were 
fully satisfactory and are given. 


18698 Development of electric vehicles in Czechoslovakia. Seda, 
B. (Research Inst. for Rotating Electrical Machines, Brno). pp 16p, 
222.9 of In Fourth international electric vehicle symposium. Vol. 1. 
New York; Electric Vehicle Council (1976). (In German and Eng- 
lish) 

From 4. international electric vehicle symposium; Dusseldorf, 
F.R. Germany (31 Aug 1976). 

See CONF-760866—P1. 

A brief report is presented on the development of the electric 
vehicle in Czechoslovakia up to the present time. Technical data are 
given concerning different control systems for electric vehicles 
transporting passengers and goods : prototypes developed by the 
Institute of Research in the Field of Electrical Rotating Machines at 
BRNO/VUES. Papers presented at the Ist, 2nd and 3rd Internation- 
al Symposia, concerning the activities of VUES in the field of 
electric traction are discussed. Information is given on an electric 
bus and an electric vehicle designed for bus repair, both of which 
were realized recently. The principle of an optimum system of 
electrical control for goods-transport vehicles is described. 


18699 Approach to personal transportation for the physically 
handicapped. Rosengren, L. (Metron KB, Huskvarna, Sweden). pp 
20p, Paper 222.10 of In Fourth international electric vehicle sympo- 
sium. Vol. 1. New York; Electric Vehicle Council (1976). 

From 4. international electric vehicle symposium; Dusseldorf, 
F.R. Germany (31 Aug 1976). 

See CONF-760866—P1. 

Electric vehicle technology as we know it today is not 
advanced enough to produce a vehicle which would be a straightfor- 
ward replacement for the conventional family general-purpose car. 
For a well-defined application, however, there would be several 
areas of broad application. A physically handicapped person has, in 
addition to his own special demands, the same transportation needs 
as a non-handicapped person. A small electric vehicle that meets 
these specifications was designed. It has a top speed of 30 km/h, 
good acceleration and excellent different individual needs. A collaps- 
ible wheelchair can be carried in addition.The vehicle conforms to 
the Swedish moped regulations and has very low insurance costs, no 
taxes, and does not require a driving license. It is environmentally 
efficient but this is more because of its small size and optimized 
power pack than because of the electric drive system. To recharge 
the batteries in the shortest possible time a sophisticated electronic 
system is required. With the more desirable resistive control system 
the charging time will generally be too long. A simple current 
controlled system with automatic switching to trickle charge is 
provided. A series parallel speed control system is sufficient when 
there are no icy roads. It permits simple regenerative charging. With 
electronic control systems that permit continuous variation regenera- 
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tive charging will be more complicated and it is therefore going to 
be optional in the final version. 


18700 Quatrieme symposium international sur le vehicule electri- 
que. Tome 2. (Fourth international electric vehicle symposium. Volume 
2). New York; Electric Vehicle Council (1976). vp. (In several 
languages). (CONF-760866—P2). 

From 4. international electric vehicle symposium; Dusseldorf, 
F.R. Germany (31 Aug 1976). 

Papers in this volume are presented in English, French, and 
German. Most non-English papers are accompanied by complete 
translations into English. A separate abstract was prepared for each 
of 17 papers in the volume. Three others have already been cited in 
ERA; these can be found by referring to CONF-760866-- in the 
Report Number Index. One abstract was selected for Energy Ab- 
stracts for Policy Analysis (EAPA). (RWR) 


18701 Impact of a future population of electric vehicles on the 
electric power industry. Campbell, E.A. (Electric Vehicle Council, 
New York). pp 12p, Paper 4.3 of In Fourth international electric 
vehicle symposium. Vol. 2. New York; Electric Vehicle Council 
(1976). 

From 4. international electric vehicle symposium; Dusseldorf, 
F.R. Germany (31 Aug 1976). 

See CONF-760866—P2. 

In the United States, transportation accounts for almost sixty 
percent of petroleum use, and the greater part of this goes into motor 
gasoline. Since public transportation accounts for a tiny percentage 
of passenger miles in the U.S., an increase in this sector, even at 
great public expense, would result in minor shifts away from petro- 
leum usage. Major shifts would require the use by motor vehicles of 
some other fuel; and especially automobiles, since they account for 
over seventy percent of the energy consumed by motor vehicles in 
the U.S. A shift to battery power is suggested, wherein the energy 
might be supplied by utilities primarily from coal and nuclear 
sources. An assessment is made of a population of electric auto’s by 
the end of the century. Their energy consumption is computed, 
based on estimated average annual use and estimated energy con- 
sumption per vehicle. This consumption is compared with anticipat- 
ed generation capacity at that point in time. In addition to the 
quantity of energy which would be needed, the nature of this 
electric load is evaluated. Slow charging during night-time off-peak 
hours is envisioned as the most desirable of several methods exam- 
ined for returning energy to the batteries, and this is seen to be a 
component of the residential class of service. Load management 
techniques are evaluated, which might assure that this load will 
indeed fall into the night-time valley of the daily load curve. 


18702 Electrification for environmentalists. I and II. Ogilvie, 
J.R. Mod. Railw.; 320-323(Aug 1975). 

A review is given of the history and current status of electric 
railways. Environmental impacts are considered, and overhead elec- 
trification, electric batteries, diesel engines, and gas turbines are 
considered as electric power sources. The direct current traction 
motor is believed to be the best means to drive the wheels, but ac 
systems are also considered. Electric faults occur in both ac and dc 
systems. (PMA) 


HYBRID SYSTEMS 
REFER ALSO TO CITATION(S) 18590, 18655, 18685, 18706, 18751 


18703 Rotary engine and turbine assembly. Wright, C.H. US 
Patent 4,038,816. 2 Aug 1977. Filed date 1 Dec 1975. 6p. 

A propulsion system useful, for example, for automobiles, is 
described. The system consists of an air compressor, a rotary engine, 
and a multiple stage turbine mounted upon a common shaft, and an 
infuser section comprising a plurality of nozzles for injecting air into 
the exhaust gases from the turbine to reduce the temperature and 
consequently the pressure of the exhaust gases prior to passage into 
an exhaust pipe. 


18704 Flywheel/elecric hybrid vehicle. Locker, D.; Miller, M.L. 
(Scientific Research Foundation, Jerusalem). pp 32p, Paper 212.4 of 
In Fourth international electric vehicle symposium. New York; 
Electric Vehicle Council (1976). 

From 4. international electric vehicle symposium; Dusseldorf, 
F.R. Germany (31 Aug 1976). 

See CONF-760866—P1. 

The development of a non-conventional Flywheel-Electric 
hybrid vehicle is described. The vehicle, developed by the Scientific 
Research Foundation (SRF), is suited for urban applications, particu- 
larly center-city heavy traffic conditions. In the SRF system, the use 
of a flywheel enables high power to be delivered to the wheels 
without high current drains from the battery. The flywheel is used as 
a power rather than an energy source and contains only as much 
energy as is required to accelerate the vehicle once to its maximum 
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velocity. To transmit power from the flywheel to the vehicle and to 
regenerate effectively, a highly efficient, reversible, wide range, 
infinitely variable transmission has been developed. The efficiency of 
the transmission ranges from 86 to 91% over a 16: 1 range, and is 
virtually the same in both the drive and regenerative modes. The 
motor is separately excited shunt wound, and speed variation is 
accomplished by field control only. The features of the SRF system 
are: (1) the flywheel supplies power required for acceleration and 
recovers energy during braking; (2) the motor and battery provide 
power only for internal friction and road losses, thus current is 
virtually independent of acceleration; (3) for heavy traffic, urban 
applications, motor size is reduced by 50% compared to convention- 
al E. V. systems; (4) the motor armature is connected directly to the 
battery by means of a contactor, and there is no need for additional 
armature control; and (5) the low power demand from the battery 
increases the range of the vehicle and the life of the battery, the 
range of the vehicle remaining virtually unchanged in center-city 
driving compared to open road constant speed conditions. 


18705 Development of a high performance and lightweight hybrid 
flywheel/battery powered electric vehicle drive. Guess, R.H.; Lusten- 
ader, E.L. (General Electric Co., New York). pp 28p, Paper 212.7 of 
In Fourth international electric vehicle symposium. Vol. 1. New 
York; Electric Vehicle Council (1976). 

From 4. international electric vehicle symposium; Dusseldorf, 
F.R. Germany (31 Aug 1976). 

See CONF-760866—P1. 

Today's electric vehicles are severely limited in multistop and 
go driving range and accelerating capability by the lead acid 
battery's inability to handle high power peaks while maintaining 
maximum energy storage capability. A hybrid flywheel/battery 
system can be used to isolate the battery from the accelerating 
power peaks, and should recover a substantial part of the braking 
energy. System studies have shown these two factors can ideally 
double the range of a typical electric vehicle on a driving cycle of 
seven stops per mile and a top speed of approximately thirty miles 
per hour. To date, the flywheel systems have not been seriously 
considered due to their large size and weight. A description is given 
of the development of a small, high speed, lightweight flywheel/ac 
synchronous motor alternator sealed energy storage package coup- 
led into the battery and DC drive motor system through a simple 
rectifier/inverter power circuit. This system stores just enough 
energy in the rotor of the machine for one start-stop cycle. Provision 
is made to add a flywheel to store energy for several cycles, or 
enough energy for climbing or descending long grades. The fields of 
the two machines will be controlled by a microprocessor to achieve 
optimum performance and effective energy utilization. 


18706 Design and development of a hybrid-electric urban transit 
vehicle. Roan, V.P. (Univ. of Florida, Gainesville). pp 25p, Paper 
221.3 of In Fourth international electric vehicle symposium. Vol. 1. 
New York; Electric Vehicle Council (1976). 

From 4. international electric vehicle symposium; Dusseldorf, 
F.R. Germany (31 Aug 1976). 

See CONF-760866—P1. 

Due to increasing concern with urban air pollution, noise, and 
the availability of fuel, there has been considerable interest recently 
in alternate urban mass transportation systems. One of the systems 
that has received much attention and is meeting with some success 
both with this country and others is the electric bus. This type of bus 
has very obvious advantages in the areas of urban air pollution and 
noise, but there are also some obvious disadvantages, including 
limited range and performance. As an alternative, the University of 
Florida mechanical Engineering Department, with the support of 
the Florida Department of Transportation, initiated a project where 
an all-electric bus was extensively modified and converted to a 
hybrid-electric. A small diesel engine, which drives a three-phase 
alternator, is used to keep the charge level of the batteries at or 
above some minimum level. With this system the internal combus- 
tion engine does not have to supply the peak power outputs neces- 
sary for acceleration or temporary top speed. Rather, it supplies only 
the average power requirement of the bus over some finite period of 
time. As a result the engine power can be as little as one-fourth that 
which would normally be required to propel the same vehicle. Many 
passenger comfort and convenience features were also incorporated 
into the design, as the overall objectives of the project required 
emphasis on the entire vehicle. Air conditioning, good lighting, noise 
suppression, seating arrangements, and overall appearance were 
given high priority in the study. 


FLYWHEEL PROPULSION 


REFER ALSO TO CITATION(S) 18704, 18705, 18751 
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VEHICLE DESIGN FACTORS 
REFER ALSO TO CITATION(S) 18682, 18683, 18691, 18697, 18706 


18707 (DOT-TST—77-53) Procedural guide for the design of 
transit stations and terminals. Demetsky, M.J.; Hoel, L.A.; Virkler, 
M.R. (Virginia Univ., Charlottesville (USA). Dept. of Civil Engi- 
neering). Jun 1977. 74p. . 

State-of-the-art concepts regarding the planning, design, and 
evaluation of passenger transportation stations are discussed. The 
material directs transportation planning teams to search for efficient 
station designs. The important stages and considerations in a com- 
prehensive terminal analysis methodology are described. The transit 
station design process requires contributions from many disciplines 
and skills. The report given will help coordinate station development 
programs in accommodating inputs from the disciplines, and it 
highlights the elements of different stations to assure valid compari- 
sons relative to performance and cost criteria. 


18708 Lightweight design concepts for fuel-efficient vehicles. 
DiNapoli, N. (Minicars, Inc., Goleta, CA). pp 577-583 of In Energy 
use management. Vol. I. Fazzolare, R.A. (ed.). Elmsford, NY; Per- 
gamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

The design of lightweight, fuel-efficient automobiles in gener- 
al, the specific design features of the RSV (Research Safety Vehicle) 
being developed by Minicars, Inc., and advanced designs proposed 
for commuter, utility/sedan, and van-light bus vehicles are dis- 
cussed. It is contended that although US buyers have resisted buying 
subcompact cars, they will buy fuel efficient vehicles when they 
offer good value, improved safety, more comfort, sleeker styling, 
durability, and low maintenance cost. (LCL) 


18709 Design factors in automobile efficiency trends. Martens, 
S.W. (General Motors Corp., Warren, MI). pp 605-613 of In Energy 
use management. Vol. I. Fazzolare, R.A. (ed.). Elmsford, NY; Per- 
gamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P1. 

The history and prognosis of personal automotive transporta- 
tion in the USA indicate dramatic improvements in energy efficiency 
over the 1975 to 1985 time period. Design factors in this improve- 
ment cover virtually every facet of vehicle energy requirements, 
energy conversion within the power plant and energy transmission 
within the drive train. The relative importance of the major facets, 
and many of the constraints to their efficiency improvement, both 
internal and external to the vehicle are discussed. 
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18710 Internal combustion engine and method of operating same. 
lida, H.; Sasaki, K. (to Nissan Motor Co., Ltd.). US Patent 4,041,916. 
16 Aug 1977. Priority date 15 Apr 1975, Japan. 10p. 

A combustion system and a pli er for operating it are 
described. A fuel-air mixture is passed into an auxiliary combustion 
chamber, and the same fuel-air mixture is passed into a main combus- 
tion chamber with a portion of recirculated exhaust gas. 


ENGINE-TRANSMISSION MATCHING 


REFER ALSO TO CITATION(S) 18674, 18676, 18677, 18678, 
18679, 18680, 18681 


18711 Overdrive for automobiles. Grover, O.P.; Reddy, B.P. 
(Delhi Coll. of Engineering). J. Inst. Eng. (India), Mech. Eng. Div.; 
57: 339-341(May 1977). 

From Semi-annual paper meeting; Jaipur, India (13 Nov 
1976). 

An overdrive for a gasoline engine and a diesel engine was 
designed, fabricated, and tested for various speed and load condi- 
tions. The results indicate an extra mileage of about 12.55% for the 
gasoline engine and 9.2% for the diesel engine. 


ENGINE SYSTEM 
REFER ALSO TO CITATION(S) 18703, 18775, 18782, 18796 


18712 Variable cycle gas turbine engine. Pedersen, G.H. (to 
General Motors Corp.). US Patent 4,054,030. 18 Oct 1977. Filed date 
29 Apr 1976. 6p. 

A variable cycle air breathing gas turbine engine includes a 
core engine having a combustor, a high pressure turbine stage and a 
low pressure stage. The high pressure stage drives a compressor for 
the core engine and the low pressure stage drives a bypass fan for 
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the engine. The low pressure turbine stage includes a row of tip 
mounted blades located in a first bypass duct and the engine includes 
auxiliary inlets and crossover valve means for directing air through 
the first bypass duct during a first mode of engine operation to cause 
the tip blades on the low pressure turbine stage to operate as an 
auxiliary bypass fan while the primary fan is driven during the first 
mode to produce a bypass ratio in a second bypass duct. During a 
second engine operating mode crossover valve means are condition- 
ed to communicate the first bypass duct with the primary fan and a 
second combustor element in the first bypass duct is operated to 
produce flow of motive fluid across the tip blades to drive the blades 
as a reaction turbine to produce a high temperature turbojet cycle of 
engine operation. 


18713 Air—fuel ratio control system utilizing oxygen sensor and 
pressure differential sensor. Niertit, F.; Rimlinger, D.C. (to Strom- 
berg-Carlson Corp.). US Patent 4,052,970. 11 Oct 1977. Filed date 24 
Feb 1976. 8p. 

An air-fuel ratio control system for an internal combustion 
engine includes an air intake connected to a burning chamber having 
an oxygen sensor and an intake manifold to an engine combustion 
chamber. Fuel is mixed with air in both the air intake and the intake 
manifold. The oxygen sensor maintains a 14.5/1 air-fuel ratio in the 
mixture in the air intake, and a pressure differential sensor equalizes 
the pressures in the air intake and the intake manifold. The rate of 
flow of fuel into the intake manifold is varied so that the engine 
operates at a high economy, low emission point when idling, running 
at a substantially constant speed or decelerating and operates at a 
low economy point, yet still with low emissions, only when acceler- 
ating. 


18714 Air-to-fuel ratio adjusting system for an internal combus- 
tion engine. Hattori, T.; Takada, S.; Sugi, F.; Nakase, T. (to Nippon 
Soken, Inc.). US Patent 4,052,968. 11 Oct 1977. Priority date 19 Aug 
1974, Japan. 12p. 

A carburetor for applying air-fuel mixture to an internal 
combustion engine includes a main passage for applying air-fuel 
mixture and principally controlling the amount thereof. The air-to- 
fuel ratio of the air-fuel mixture to be supplied to the engine is 
detected by an air-to-fuel ratio detector mounted in an exhaust pipe 
of the engine, and when the detected ratio is lower than a stoichio- 
metrically optimum air-to-fuel ratio for perfect combustion of the 
air-fuel mixture, additional air is supplied to the main passage 
through a bypass passage, the amount of which is controlled by a 
bypass valve mounted in the bypass passage. An intake air pressure 
detecting device is mounted in an intake pipe of the engine, and 
when the detected pressure (absolute pressure) in the intake pipe 
becomes higher additional fuel is supplied to the main passage 
through an auxiliary fuel jet provided in the carburetor. 


18715 Method of and apparatus for controlling air—fuel mixtures 
into a multi-cylinder internal combustion engine. Masaki, K. (to 
Nissan Motor Co., Ltd.). US Patent 4,051,816. 4 Oct 1977. Priority 
date 13 Jun 1974, Japan. 8p. 

A method and an apparatus are described in which the air- 
fuel mixtures supplied into the two groups of cylinders of the engine 
are cyclically switched over or alternated between a relatively rich 
mixture and a relatively lean mixture in such a manner that when 
one of the two groups is supplied with the rich mixture, the other 
group is supplied with the lean mixture and vice versa to prevent 
uneven wear occurring between the two groups of cylinders and 
carbonaceous buildup in some cylinders. According to such a tech- 
nique, two differently composed exhaust gases resulting from com- 
bustion of the lean and rich air-fuel mixtures are alternately dis- 
charged from the engine into the thermal reactor thereof and mixed 
with each other therein to effect satisfactory oxidation of burnable 
harmful components such as hydrocarbons (HC) and carbon monox- 
ide (CO) in the engine exhaust gases. 


18716 Carburetor with manually adjustable fuel supply. Fedison, 
W.W. (to Ford Motor Co.). US Patent 4,052,490. 4 Oct 1977. Filed 
date 10 May 1976. 6p. 

A carburetor has a manually adjustable control to simulta- 
neously change fuel flow rates from the power valve and accelerator 
pump circuits to compensate for altitude changes varying the air 
density and thereby the air/fuel ratio of the mixture flowing from 
the carburetor. 


18717 Fuel economizing system. Noguchi, M.; Sumiyoshi, M.,; 
Hobo, N. (to Nippondenso Co., Ltd.). US Patent 4,047,507. 13 Sep 
1977. Priority date 7 May 1974, Japan. 16p. 

A fuel economizing system is described comprising a constant 
speed control unit for varying the opening of a throttle valve to 
reduce the difference between the preset vehicle speed and the 
actual vehicle speed, fuel pattern setting means for setting the 
quantity of fuel required by an internal combustion engine, and fuel 
pattern correcting means for detecting the difference of the vehicle 
speeds and the variation of the quantity of fuel fed to the engine and 
correcting the fuel quantity set by the fuel pattern setting means, 
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whereby the quantity of fuel fed to the engine is reduced while 
maintaining the constant speed driving function. 


18718 Perfect fuel gasification device for use in combination with 
a combustion apparatus of internal combustion engine. Takagi, K. (to 
Takagi Sangyo Kabushiki Kaisha). US Patent 4,047,511. 13 Sep 
1977. Priority date 1 Dec 1973, Japan. 8p. 

A perfect fuel gasification device is described for use in 
combination with a combustion apparatus with a hollow cylindrical 
main body divided into operation zones. An air or fuel conduit 
extends from and in fluid communication with the main body. There 
are fuel intake-spraying or intake-heating-spraying means and air 
heating means wherein liquid fuel is heated to a temperature below 
its boiling point under a high pressure. The heated fuel is introduced 
into the spray means in a mist form to provide a wide contact 
surface, and the fuel mist is mixed with an elevated temperature air 
to be perfectly gasified. 


18719 Combined guide vane and mixer for a gas turbine engine. 
DiSabato, V.J. (to United Technologies Corp.). US Patent 4,045,957. 
6 Sep 1977. Filed date 20 Feb 1976. 4p. 

The multi-lobed mixer downstream of the turbine of a gas 
turbine engine is constructed to include the exit guide vanes for the 
turbine carried on the inner diameter of the mixer so as to prevent 
diffusing with a consequential reduction of pressure losses and 
engine weight. 


18720 Air fuel mixture control apparatus for carbureted internal 
combustion engines. Aono, S. (to Nissan Motor Co., Ltd.). US Patent 
4,046,118. 6 Sep 1977. Priority date 8 Nov 1974, Japan. 8p. 

Air-fuel mixture control apparatus for a carbureted internal 
combustion engine having air bleed and fuel supply passages com- 
prises a detector for sensing precombustion data such as engine 
operating parameters and an exhaust gas sensor for providing post- 
combustion data. The pre-combustion data is used to control the fuel 
flow rate, while the post-combustion data controls the passage of air 
through the air bleed. The precombustion data minimize the delay 
from the instant of disturbance to the engine to the instant at which a 
response is observed. 


18721 Insulated, high efficiency, low heat rejection, engine cylin- 
der head. Hamparian, N.; Bandrowski, M. Jr. (to General Motors 
Corp.). US Patent 4,046,114. 6 Sep 1977. Filed date 6 Oct 1975. 8p. 

A diesel engine cylinder head is provided with air gap inserts 
for insulating the combustion and exhaust gas exposed surfaces from 
the coolant jacket exposed walls so as to limit heat transfer to the 
engine coolant. Various insert elements are disclosed which may be 
used independently or in combination. Installation of a prefabricated 
multiple port exhaust insert which permits improved efficiency of 
gas flow is provided for by utilizing a two-piece construction for the 
main housing of the cylinder head. 


18722 Auxiliary combustion chamber for an internal combustion 
engine. Masaaki, N.; Yukiyasu, T.; Setsuro, S.; Katsuhiko, M. (to 
Toyota Jidosha Kogyo Kabushiki Kaisha). US Patent 4,044,730. 30 
Aug 1977. Priority date 13 Nov 1974, Japan. 12p. 

A description is given of an auxiliary combustion chamber at 
least partially embedded in the cylinder head of an internal combus- 
tion engine adjacent the intake valve of a main combustion chamber 
and having a spark plug positioned in the auxiliary chamber and 
unvalved inlet and outlet ports interconnecting the auxiliary cham- 
ber with the main chamber. The air/fuel mixture drawn into the 
main combustion chamber is deflected by the back surface of the 
intake valve into the inlet port of the auxiliary combustion chamber 
toward the spark plug. The auxiliary combustion chamber may 
include a shell positioned in a cavity in the cylinder head with 
devices for properly positioning the shell in the cavity and for 
retaining the shell and preventing it from ‘rotating. A passage is 
provided for rich air/fuel mixture terminating at the rear surface of 
the valve, when closed, with refinements of the passage, shape of the 
inlet port, and main combustion chamber wall facilitating the flow of 
the rich mixture into the auxiliary combustion chamber by venturi 
action. The flow of fresh mixture into the auxiliary combustion 
chamber through suction scavenges the combustion gas remaining 
from the prior firing sequence. 


18723 Burner assembly for an inlet manifold of an internal 
combustion engine. Gerrard, A.J. (to Lucas Industries Ltd.). US 
Patent 4,044,740. 30 Aug 1977. Priority date 6 Nov 1974, United 
Kingdom of Great Britain and Northern Ireland (UK). 4p. 

A burner assembly for an inlet manifold of a diesel engine 
consists of a hollow body including inner and outer annular casings 
defining between them an air passage. The air passage is divided by 
radial walls into sets of first and second compartments. Each of the 
first set of compartments has an inlet thereto at one end of the body, 
and an aperture at the other end of the body provides communica- 
tion between each compartment of the first set and a combustion 
zone defined within the inner annular casing. Each compartment of 
the second set has an aperture, said one end of the body providing 
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communication between said compartment and the combustion zone. 
Additionally, each compartment of the second set has an outlet at 
the opposite end of the body. The outlets which are defined by a 
circular disc having segment shaped portions extending integrally 
therefrom also communicate directly with the combustion zone. A 
fuel/air atomizer is disposed at said one end of the body to discharge 
into the combustion zone. 


18724 Fuel vapor generator. Swingley, W. US Patent 4,044,741. 
30 Aug 1977. Filed date 27 Aug 1975. 10p. 

A fuel vapor generator in the form of a heat conductive 
member having an elongated U-shaped passageway formed through 
it is described. The member is mounted at the exterior of a carbure- 
tor venturi. A first open inlet end of the passageway extends through 
the venturi walls and receives atomized fuel from the main fuel 
nozzle and a portion of the incoming air. This fuel and air mixture is 
directed through the passageway where it is heated and the fuel is 
vaporized. The fuel and air are drawn from the passageway and 
returned into the venturi at a location downstream from the main 
nozzle. A series of mesh screens extending across the passageway 
and spaced along its length assist in atomizing the fuel and assuring 
efficient conduction of heat to the entire mixture of fuel and air 
within the passageway. 


18725 Method and apparatus for processing fuel into an internal 
combustion engine. Linder, H.C. US Patent 4,044,742. 30 Aug 1977. 
Filed date 18 Aug 1975. 12p. 

An apparatus and method for forming an air-fuel mixture 
vapor for introduction and burning in an internal combustion engine 
are described. With this invention, it is possible to realize a more 
complete vaporization of the fuel and a more complete mixing of the 
air and fuel to form the air-fuel mixture vapor. The result is that in 
an automotive vehicle using an internal combustion engine, it is 
possible to realize more mileage from a given volume of fuel than 
can be realized from an engine not using this invention. 


18726 Internal combustion engine fuel economizer system. 
Keefer, J.J. US Patent 4,044,744. 30 Aug 1977. Filed date 9 Jul 1976. 
4p. 

A fuel feed apparatus for internal combustion engine is char- 
acterized by the coactive disposition of fixed injectors and valves, 
interposed between fuel tank, pump, and carburetor of the engine. 
The principal component of the invention comprises plural fixed 
injectors in the fuel feed line, having the effect of substantially fully 
atomizing the fuel under control of in-line valves, whereby to feed 
the carburetor with a prepared mist of fuel under constant pressure 
thereby creating a substantial economy in the operation of the engine 
and a great saving in fuel. 


18727 Injector pump. Brinkman, W.; Breunkink, B. US Patent 
4,044,745. 30 Aug 1977. Priority date 13 Mar 1973, Netherlands. 12p. 
In order to reduce the CO-content in exhaust gases of com- 
bustion engines, the atomization is improved by coupling the dis- 
placer body of a fuel pump with the armature of an electromagnet. 
The armature is arranged so as to be movable between two electro- 
magnets and is adapted to move each time to one of the two 
electromagnets at the alternating energization of the latter. 


18728 Air pressure regulator arrangement for an internal com- 
bustion. Dorsch, H.; Weber, J. US Patent 4,044,560. 30 Aug 1977. 
Priority date 1 Jul 1975, German, Federal Republic of (F.R. Ger- 
many). 6p. 

An air pressure regulating arrangement for regulating charg- 
ing air pressure of an internal combustion engine is provided with an 
exhaust gas turbocharger including a charging blower and an ex- 
haust turbine. A pressure regulating device responding to charging 
pressure of a charging blower operates a control device arranged in 
an exhaust channel by passing the exhaust turbine with the charging 
air pressure between the charging blower and a load regulating 
member of the internal combustion engine being monitored so that, 
upon exceeding a predetermined charging air pressure, the fuel 
supply to the internal combustion engine is interrupted until such 
time as the charging air pressure is decreased to the predetermined 
air pressure whereupon the fuel supply to the engine is then restored. 


18729 Gas turbine engine fuel control. West, G.A. (to General 
Motors Corp.). US Patent 4,044,554. 30 Aug 1977. Filed date 19 Jul 
1976. 8p. 

An electronic circuit is used to control a gas turbine engine 
primarily as a function of turbine inlet temperature and compressor 
speed. A speed governing loop is used to control compressor speed 
according to throttle position, modified by a temperature limiting 
compensation loop which accurately sets the turbine inlet tempera- 
ture limit according to a schedule which avoids engine surge and 
destructive temperatures. The compensation loop is particularly 
designed to provide quick response to acceleration demands and a 
smooth transition to temperature limiting. A start fuel schedule 
circuit is also used to moderate the speed loop during engine 
starting. 
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18730 Variable geometry swirler. Vaught, J.M. (to General 
Motors Corp.). US Patent 4,044,553. 30 Aug 1977. Filed date 16 Aug 
1976. 6p. 

A combustor for a gas turbine engine has a prevaporization 
chamber wall having air passages through it, and a variable geome- 
try air flow control element is located in overlying relationship with 
the air passages to control air flow. A fuel injector is located 
concentrically within the chamber for supplying fuel for combustion 
with air supplied to it, and a hydraulic control actuator is located in 
surrounding relationship with the injector immediately outboard of 
the chamber including the hydraulic actuator having pressure sup- 
plied from the fuel flow through the nozzle. Means are provided for 
coupling the actuator directly to the control element for increasing 
primary air flow in accordance with increased fuel flow to the 
prevaporization chamber. 


18731 Low emission combustion process and apparatus. Zwick, 
E.B. US Patent 4,044,549. 30 Aug 1977. Filed date 5 Nov 1975. 28p. 

A process for forming low-emission combustion gases is de- 
scribed. A lean mixture of fuel and air provides a substantially 
homogeneous mixture within the combustion zone. The fuel is 
preferably vaporized and, alternatively, may be introduced into the 
burner as microscopic droplets. Combustion temperature is main- 
tained below about 3,000°F to reduce nitrogen oxides, and combus- 
tion is conducted under stable conditions which sufficiently exceed 
lean blowout to reduce formation of carbon monoxide and unburned 
hydrocarbons. The flow velocity into the burner is higher than the 
turbulent flame velocity. A dilution zone may be provided down- 
stream from the combustion zone. To control performance, input air 
may be split into a first stream to the combustion zone and a second 
stream to the dilution zone. A quantity of water may be admixed 
with the fuel and be prevaporized to form water vapor containing 
fuel droplets. A method of operating a gas turbine with a burner 
operated as above, generating combustion gases to the turbine, is 
described. A burner for producting low emission exhaust gases has a 
combustion zone and a dilution zone with means to split air input 
into a first stream to the combustion zone and a second stream to the 
dilution zone. 


18732 Fuel control device. Kaye, R.S. US Patent 4,044,746. 30 
Aug 1977. Priority date 24 Dec 1974, Australia. 6p. 

A fuel control device is described for internal combustion 
engines which is located between the fuel pump and carburetor. 
Consisting of two parts, the first is located adjacent the carburetor 
inlet and includes a pressure responsive valve to control the fuel 
pressure from the pump and an overflow outlet to the second part. 
This second part includes a second pressure responsive valve operat- 
ing at a pressure above that of the valve in the first part. A line from 
this second part leads to the inlet side of the fuel pump. 


18733 Actuation system for a gas turbine engine exhaust device. 
McHugh, D.P.; Cook, D.F. (to General Electric Co.). US Patent 
4,043, 309. 23 Aug 1977. Filed date 13 May 1976. > 

A gas turbine engine actuation system for simultaneously 
controlling the flow areas defined by two generally coannular ducts, 
each duct terminating in a nozzle of the variable flap variety, is 
described. A bell crank pivotable about an axis on the outer (second- 
ary) nozzle is link-connected to the inner (primary) nozzle and also 
to a translatable actuation ring. The geometry of the flaps, link and 
bell crank is such that when the secondary nozzle is positioned by 
the ring and bell crank, the movement thereof is transferred to the 
primary nozzle to modulate the throat areas defined thereby. Where 
the secondary (supersonic) nozzle is of the divergent variety extend- 
ing downstream of the primary nozzle so as to provide a common 
expansion surface and exit area, a link connection between one of the 
secondary nozzle flaps and the actuation ring causes simultaneous 
exit area and throat area modulation in a predetermined relationship. 
A method is provided for actuating the nozzles between the aug- 
mented and unaugmented thrust operating modes. 


18734 Turbine engine for automotive vehicles. Santos, J.R. US 
Patent 4,043,126. 23 Aug 1977. Filed date 29 Jun 1976. 4p. 

An engine for driving an automotive vehicle has a plurality of 
turbine rotors mounted on the main drive shaft. Compressed air is 
supplied to the rotors in succession from a distributing valve which 
is supplied with compressed air from a main air tank, and com- 
pressed air at reduced pressure from the delivery side of each rotor 
is supplied to a manifold which also supplies the main air tank 
through a second stage compressor. 


18735 Internal combustion engine of lean air-fuel mixture com- 
bustion type. Korishi, M.; Oono, E. (to Toyota Jidosha Kogyo 
Kabushiki Kaisha). US Patent 4,041,923. 16 Aug 1977. Priority date 
14 May 1976, Japan. 6p. 

An internal combustion engine of lean air-fuel mixture com- 
bustion type comprises a subsidiary combustion chamber opening 
into a main combustion chamber via a connecting passage. A raised 
portion is formed on the top surface of the piston. The raised portion 
extends from the peripheral end of the inner surface of the cylinder 
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head to the vicinity of the opening of the subsidiary combustion 
chamber for creating a squish flow along the inner surface of the 
cylinder head. The connecting passage is arranged so that a high 
velocity burning jet injected from the subsidiary combustion cham- 
ber meets with the squish flow at an angle of less 90°. 


18736 System and device for the ignition of an internal combus- 
tion engine using a lean air-fuel mixture. Abe, M.; Maeda, N. (to 
Tokai TRW and Co. Ltd.). US Patent 4,041,922. 16 Aug 1977. 
Priority date 8 Jul 1974, Japan. 14p. 

An improved engine for burning a lean air-fuel mixture in- 
cludes a main combustion chamber into which the air-fuel mixture is 
introduced and an auxiliary combustion chamber wherein the air- 
fuel mixture is initially ignited. A spark plug in the auxiliary combus- 
tion chamber has central and side electrodes which define a spark 
gap. A corona discharge is established in an electrostatic field 
between the central electrode and a field electrode. The ions in the 
corona discharge collect on fuel particles in the air-fuel mixture so 
that these particles are electrically charged and deposited on the 
field electrode, the walls of the auxiliary combustion chamber, and 
the side electrode. The fuel particles which come toward the central 
electrode are electrostatically atomized by the corona discharge and 
accelerated away. As this is occurring, the electrically charged air- 
fuel mixture accelerates away from the entrance to the auxiliary 
combustion chamber with a resulting increase in flow rate and 
turbulence in the auxiliary combustion chamber. Upon establishment 
of an electrical arc across the spark gap, the rich air-fuel mixture in 
the auxiliary combustion chamber is ignited and the resultant flame is 
directed by the entrance passageway or nozzle into the main cham- 
ber in such a manner as to insure ignition and complete burning of 
the relatively lean mixture in the main chamber during a compara- 
tively longer while. 


18737 System for reducing toxic components in the exhaust gas 
of an internal combustion engine. Kraus, B.; Glockler, O. US Patent 
4,040,408. 9 Aug 1977. Priority date 6 Aug 1974, German, Federal 
Republic of (F.R. Germany). 8p. 

A fuel supply and metering valve assembly used for fuel 
injection to an internal combustion engine includes a control pres- 
sure circuit which determines the restoring force on the movable 
valve member of the metering valve. The magnitude of the control 
pressure, and hence the fuel quantity metered out by the valve 
assembly, can be altered by intermittent actuation of a pressure relief 
valve whose duty cycle is controlled by an oxygen sensor located in 
the exhaust line of the engine. The oxygen sensor voltage is superim- 
posed on a sawtooth voltage at the input of a control circuit which 
varies the duty cycle of the bypass valve. When the oxygen sensor is 
too cold to generate an output signal, the control circuit is provided 
with a temporary control signal supplied by a timing circuit until the 
oxygen sensor has reached its normal temperature and generates an 
output signal. 


18738 Air-fuel mixture control system. Rose, W.L.; Johnson, 
H.J. US Patent 4,040,403. 9 Aug 1977. Filed date 24 Nov 1975. 10p. 

Method and means are provided for effecting the controlled 
vaporization of a liquid fuel to simplify the ability to control a 
specific air-fuel ratio for an internal combustion engine. The inven- 
tion contemplates two basic operations: first, a vaporized fuel is 
provided in which the fuel content is precisely known. This is 
accomplished by vaporizing liquid fuel with a diluent gas and 
separating out any fuel droplets so that the vaporized fuel is pro- 
vided at the dew point. Second, orifice-venturi combination meters 
are incorporated in the inlet air and fuel flow paths providing 
respective air and fuel pressure signals which, when balanced against 
each other, establish a desired air-fuel ratio over a desired operating 
range of the internal combustion engine. 


18739 Gas turbine combustion chamber arrangement. Heitmann, 
A.M.; Brassert, W.L.; Chouinard, D.N. (to Northern Research and 
Engineering Corp.). US Patent 4,040,251. 9 Aug 1977. Filed date 16 
Jan 1976. 14p. 

A gas turbine has a combustion chamber of toroidal configu- 
ration that includes separation structure dividing the combustion 
chamber into an annular primary zone and an annular dilution zone. 
Injection of compressor discharge air into the primary zone sets up a 
toroidal recirculation pattern of generally circular cross-sectional 
configuration. Fuel slinger structure at the inner periphery of the 
primary zone has a generally cylindrical surface for receiving and 
distributing fuel in a thin sheet for discharge in a radially outward 
direction as minute droplets towards the center of the toroidal 
recirculation pattern. The radial flow of the fuel droplets interacts 
with the toroidal recirculation pattern and provides intimate mixing 
of fuel and air, and resulting efficient combustion within the primary 
zone. The resulting combustion product flows from the primary 
zone past the separation structure into the dilution zone. Compressor 
discharge air injected into the dilution zone dilutes the products of 
combustion from the primary zone. 
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18740 Gas turbine power plant having series-parallel valve ar- 
rangement. Snell, L.S. (to Rolls-Royce (1971) Ltd.). US Patent 
4,038,818. 2 Aug 1977. Priority date 25 May 1972, United Kingdom 
of Great Britain and Northern Ireland (UK). 6p. 

A gas turbine powerplant has two compressor parts alternati- 
vely connectable: (1) in series for supersonic flight or (2) in parallel 
for subsonic flight and particularly useful at take-off. The compres- 
sor parts are co-axial and a valve extends obliquely between them 
having two positions corresponding to the two alternatives above. In 
the first position the valve allows series flow and in the second 
position its obliquity deflects the delivery of the first compressor 
part out into a bypass duct and allows ambient air into the second 
compressor part. 


18741 Device for reducing toxicity of I.C. carburettor engine 
under forced idling conditions. Ozersky, A.S.; Kamenev, V.F.; 
Kurov, B.A.; Gruzdev, A.M.; Rubin, E.M. US Patent 4,038,349. 26 
Jul 1977. Filed date 22 Dec 1975. 8p. 

A device for reducing the toxicity of the exhaust of an I.C. 
carburetor engine under forced idling conditions consists of a pres- 
sure regulator incorporating a spring-loaded valve adapted to con- 
nect the inlet manifold with the atmosphere via a circular gap, and 
an idling speed economizer to cut off the supply of fuel through the 
idling system outlet channels. The valve is installed in the regulator 
body so that it forms, together with the inner surface of the body, a 
circular gap in the zone of the valve face. The pressure regulator 
also has two movable partitions defining variable-volume chambers, 
a first of which accommodates the valve spring, a second of which is 
connected to the circular gap, and a third of which is vented to the 
atmosphere. The first chamber communicates with the carburetor 
space downstream of the throttle in the zone of the lower edge of 
the closed throttle at the side opposite to outlet holes of the idling 
system. The second chamber communicates with the atmosphere 
through a pressure corrector which controls the pressure in the 
chamber in accordance with the engine speed. 


18742 Ultrasonic system for improved combustion, emission con- 
trol and fuel economy on internal combustion engines. Kompanek, 
H.W. US Patent 4,038,348. 26 Jul 1977. Filed date 30 May 1975. 4p. 

A novel system for use on internal combustion engines con- 
sists of: (1) a cylindrical transducer adapted to vibrate primarily in 
the hoop or radial mode; (2) electrical means for powering the 
transducer; and (3) means for contacting a stream of liquid internal 
combustion engine fuel with a vibrating surface of the transducer 
whereby the fuel is effectively atomized or vaporized. 


18743 Ignition system for internal-combustion engines negative 
bias trigger. Alexeev, A.N.; Zhmurin, I.1.; Moskovsky, A.A.; Oparin, 
I.M.; Cheplanov, V.I.; Sokolin, L.S.; Zolotarevsky, V.S.; Zolotar- 
evskaya, A.M.;Zolotarevskaya, M.V. US Patent 4,037,576. 26 Jul 
1977. Filed date 5 Aug 1975. 4p. 

An internal-combustion engine ignition system comprises a 
power source with a voltage stabilizer; a compacitor connected to 
the power source through a rectifier; several circuits connected in 
parallel with the capacitor and ignition coil primary windings and 
thyristors. To the control gate of each of the thyristors is connected 
a control circuit with a control pulse generator. Also connected to 
the thyristor control gates is an arrangement for applying a negative 
bias to the control gates. This arrangement is in the form of a diode 
whose anode is connected to the cathode of each of the thyristors, 
whereas the cathode of said diode is connected to the capacitor and 
is also connected through isolation diodes to the control gate of each 
of the thyristors. 


18744 Altitude compensated fuel control system. Sommars, M.F. 
(to Caterpillar Tractor Co.). US Patent 4,037,575. 26 Jul 1977. Filed 
date 25 Aug 1975. 8p. 

An altitude compensated fuel control system includes: a fuel 
control member for controlling flow of fuel to an internal combus- 
tion engine; a stop for limiting movement of the fuel control member 
toward an increased fuel direction establishing a maximum fuel flow 
position of the fuel control member; and a device responsive to 
changes in atmospheric pressure for adjusting the maximum fuel 
flow position of the fuel control member with changes in atmospher- 
ic pressure so that the amount of fuel delivered to the engine 
decreases with an increase in altitude for maintaining a substantially 
constant air-fuel ratio. 


18745 Timing control for fuel injection pump. Swift, J.E. (to 
Stanadyne, Inc.). US Patent 4,037,574. 26 Jul 1977. Filed date 21 
May 1976. 6p. 

In a fuel injection pump having a cam and pump, plungers 
movable relative to the cam is used to translate the contour of the 
cam into a sequence of pumping strokes. An advance piston connect- 
ed to the cam to adjust the timing of the pumping strokes is 
controlled by a hydraulic pressure which increases with engine 
speed. The advance piston mounts a servo valve having a preloaded 
biasing spring to prevent the delivery of hydraulic pressure to act on 
the advance piston until a predetermined speed is reached. A mov- 
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able stop controls the maximum retard position of the advance piston 
and responds to the hydraulic pressure which is continuously applied 
to the movable stop and acts to advance the timing a fixed amount as 
soon as the engine fires. A load sensing piston actuated by a load 
related source of fluid pressure is operatively connected to the other 
end of the advance piston to urge the advance piston in a direction 
to retard the timing of the pumping stroke in response to increased 
engine load. 


18746 Timing control for fuel injection pump. Swift, J.E. (to 
Stanadyne, Inc.). US Patent 4,037,573. 26 Jul 1977. Filed date 21 
May 1976. 6 

A fuel injection pump having a cam and pump plungers 
movable relative to the cam is used to translate the contour of the 
cam into a sequence of pumping strokes is disclosed. An advance 
piston connected to the cam to adjust the timing of the pumping 
strokes is controlled by a hydraulic pressure which increases with 
engine speed. The advance piston mounts two control pistons one of 
which controls the delivery of hydraulic pressure to the advance 
piston after a predetermined engine speed is reached and the other 
bypasses the first to control the delivery of the hydraulic pressure 
during starting and until a lower engine speed is reached. 


18747 Stratified charge internal combustion engine. Bailey, H.E.; 
Bailey, D.H.; Bailey, R.E. US Patent 4,037,570. 26 Jul 1977. Filed 
date 9 Feb 1976. 8p. 

A four stroke cycle internal combustion engine is disclosed 
with means to provide auxiliary pumping of air directly into the 
cylinder. The piston head is provided with a sliding valve which is 
self-acting for injecting air into the cylinder during the intake stroke, 
and to inject air into the cylinder during a portion of the expansion 
stroke. An air pumping chamber is formed between the lower 
portion of the piston and the cylinder carries a self-acting sliding 
valve which controls the flow of air into the pumping chamber. 


18748 Exhaust heated hydrogen and oxygen producing catalytic 
converter for combustion engine. Schreiber, E.T. US Patent 
4,037,568. 26 Jul 1977. Filed date 11 Apr 1975. 6p. 

A steam generator is provided in operative association with a 
source of water and the exhaust system of a combustion engine 
including an air induction system provided with primary fuel inlet 
structure and supplemental fuel inlet structure. The steam generator 
derives its heat for converting water into steam from the exhaust 
system of the combustion engine and the steam generator includes a 
steam outlet communicated with and opening into one end of an 
elongated tubular housing disposed in good heat transfer relation 
with the exhaust system of the combustion engine and having a gas 
outlet at its other end communicated with the supplemental fuel inlet 
of the induction system. The tubular housing has iron filings dis- 
posed therein and is in such heat transfer relation with the exhaust 
system of the combustion engine so as to elevate the temperature of 
steam passing therethrough and to heat the iron filings to the extent 
that passage of the heated steam over the heated filings will result in 
hydrogen and oxygen gas being produced in the tubular housing for 
subsequent passage to the supplemental fuel inlet of the combustion 
engine induction system. 


18749 Implosion rotary engine. Christopher, A.S.; Tufts, R.J. 
US Patent 4,037,415. 26 Jul 1977. Filed date 6 Jul 1976. 8p. 

A rotary engine includes an outer body arranged to rotate on 
a stationary member, the outer body having an eccentric circular 
cavity cooperating with radial vanes from the stationary body which 
sequentially reciprocate so that a series of volumes sequentially 
increase and decrease in size. Ammonia gas under pressure is intro- 
duced on one side of the vanes and when the volumes containing the 
gas pass their maximum value and start to decrease, water is injected 
which is immediately absorbed in the ammonia gas to create a 
vacuum. As a consequence, a push-pull action is provided in each 
volume to rotate the outer member about the stationary member. A 
tire may be held on the outer member to provide a vehicle wheel 
which serves simultaneously as a rolling support and a driving 
engine for the vehicle. 


18750 Compound spark-ignition and diesel engine. Jones, C. (to 
Curtiss-Wright Corp.). US Patent 4,037,412. 26 Jul 1977. Filed date 9 
Oct 1975. 12p. 

A supercharged rotary combustion engine is described. At 
low operating speeds and/or power the engine functions as a spark- 
ignited, Otto cycle; at higher speeds and/or power the engine 
functions as a diesel engine. 


18751 Gas turbine engine for vehicles. Leibach, H. (to Motoren- 
und Turbinen-Union Munchen GmbH). US Patent 4,037,409. 26 Jul 
1977. Priority date 6 May 1975, German, Federal Republic of (F.R. 
Germany). 4p. 

A gas turbine engine for vehicles has an infinitely variable 
transmission in the form of a hydraulic transmission coupled to the 
engine. A flywheel stores and releases braking energy, and has a 
disengageable coupling connecting the flywheel with the variable 
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transmission to at least one wheel drive shaft. The hydraulic trans- 
mission has a pump unit and a motor unit which are hydraulically 
operable. The pump unit and motor unit are reversible for braking 
the vehicle, whereby the motor is driven by the wheels of the 
vehicle and operates as a pump, and the pump unit operates as a 
motor. 


18752 Air-fuel ratio sensing device for internal combustion 
engine. Nakajima, Y.; Yoneda, K. (to Nissan Motor Co., Ltd.). US 
Patent 4,038,034. 26 Jul 1977. Priority date 8 Apr 1975, Japan. 4p. 

A description is given of an air-fuel ratio sensing device for an 
air-fuel ratio control system of an internal combustion engine. The 
device includes a sensing element exposed to exhaust gases passing 
through an exhaust gas passageway. A housing surrounding the 
sensing element has a plurality of openings to admit the exhaust 
gases into the housing, and a plurality of temperature responsive 
valves associated with the openings, respectively, which are closed 
when the exhaust gases exceed an excessively high temperature to 
prevent the sensing element from being deteriorated due to exces- 
sively high temperature of the exhaust gases. 


18753 High temperature fluid-wall reactors for transportation 
equipment. Matovich, E. (to Thagard Technology Co.). US Patent 
4,036,181. 19 Jul 1977. Filed date 19 Jan 1976. 10p. 

A fuel converter for a transportation vehicle includes a fuel 
container for a hydrocarbon fuel, an auxiliary container for water or 
for an inert fluid which is substantially transparent to radiant energy, 
an electrical power source, and a high temperature fluid-wall reac- 
tor. The high temperature fluid-wall reactor has at least one input 
for the hydrocarbon fuel and for water or the inert fluid, an 
electrical power input, and an output. Means are provided for 
metering the hydrocarbon fuel, water or the inert fluid, and electri- 
cal power into the appropriate inputs of the reactor. A manifold 
connects the output of the reactor to a combustion fuel input of the 
engine of the vehicle. By means of the fuel converter, a variety of 
low grade and inexpensive hydrocarbon fuels may be converted into 
combustible mixtures such as carbon black and hydrogen or carbon 
monoxide and hydrogen which are suitable as fuel for an internal 
combustion engine. The level of hydrocarbon pollutants in the 
exhaust of the engine is substantially reduced relative to the exhaust 
from the engine when burning an unmodified hydrocarbon fuel. 


18754 Energy-efficient valve gear. Key, E.H. US Patent 
4,036,185. 19 Jul 1977. Filed date 9 Apr 1976. 6p. 

A valve train comprises a cylinder head and poppet valve 
thereon, a valve-actuating rocker platen pivotally mounted on the 
cylinder head by means of a pivot member so that the platen may 
pivot between positions on either side of the member, a valve 
connected to one end of the rocker platen for movement of the valve 
simultaneously with movement of the rocker platen between the 
rocker platen positions, and actuator means for moving the rocker 
platen between the positions thereby positively moving the valve 
between its open position and its closed position. The actuator means 
consists of a rotary cam means and cooperating follower pivotally 
mounted and spring biased into engagement with the rocker platen 
and engaged with the cam means for pivoting the rocker arm upon 
rotation of the cam means, the follower comprising a pivotally 
mounted casing, spring biased plunger means on the casing, and 
biased to a roller bearing on and adapted to ride over the rocker 
platen, thereby moving the platen between the positions, the roller 
rotatably attached to the pivoted plunger means at the roller center 
rotation. An improvement to this valve train is provided wherein the 
platen is pivotally mounted at a point above the surface on which the 
roller rides and further, the radius of the roller equals the vertical 
distance from the platen to the point of pivotal mounting so that the 
center of rotation of the roller passes through the axis of the pivot 
point of the platen. 


18755 Air-fuel mixture ratio correcting system for carburetor. 
Hattori, T.; Takada, S.; Hayashi, K.; Iwata, T. (to Nippon Soken, 
Inc.). US Patent 4,036,186. 19 Jul 1977. Priority date 4 Jun 1973, 
Japan. 24p. 

A description is given of an air-fuel mixture ratio correcting 
system for a carburetor in which the air-fuel ratio of a mixture fed to 
an engine is detected The amount of auxiliary fuel and/or the 
amount of auxiliary air are adjusted so that the air-fuel ratio of the 
mixtures remain at the correct value. 


18756 Clean spark ignition internal combustion engine. Ting, H. 
US Patent 4,036,187. 19 Jul 1977. Filed date 16 Mar 1976. 4p. 

A two or four-stroke spark ignition engine has fuel injectors 
located at or near bottom dead center, and a separate recess in its 
cylinderhead to trap a lean mixture for causing more complete 
combustion of a rich mixture outside the recess after the rich mixture 
is ignited. 


18757 Carburetor equipped with a cooling system. Sami, H.; 
Taira, K.; Kumai, T. (to Toyota Jodosha Kogyo Kabushiki Kaisha). 
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US Patent 4,036,188. 19 Jul 1977. Priority date 18 Jul 1974, Japan. 


A carburetor is equipped with a cooling system composed of 
cooling fluid passages incorporated in the carburetor flange and/or 
heat insulator mounted below the flange portion. The cooling system 
is supplied with cooling fluid only for a predetermined duration from 
the instant of opening the ignition switch to protect the carburetor 
casing from being overheated by an intake manifold incorporating 
exhaust gas heating. 


18758 Liquid fuel mixing device. Hawryluk, J. US Patent 
4,036,914. 19 Jul 1977. Filed date 14 Aug 1975. 4p. 

A mixing cylinder mounted in an air stream is supplied with 
liquid fuel and has an opening into which part of the air stream 
enters and has a swirling motion imparted to it so that it mixes with 
the vapor from the liquid fuel disposed within the mixing cylinder 
and then returns to the air stream. 


18759 Method of reducing emission of pollutants from multi- 
cylinder engine. Ariga, H. (to Nissan Motor Co., Ltd.). US Patent 
4,036,014. 19 Jul 1977. Priority date 30 May 1973, Japan. 6p. 

NO/sub x/ concentration in the exhaust gas is reduced by 
supplying an extremely rich air-fuel mixture to half of the cylinders 
and an extremely lean mixture to the remaining cylinders. HC and 
CO in the exhaust are oxidized in a reactor due to existence of excess 
air left after combustion of the lean mixture. 


18760 Fuel reforming system for an internal combustion engine. 
Noguchi, M.; Bunda, T.; Tanaka, T. (to Nippon Soken, Inc.). US 
Patent 4,036,180. 19 Jul 1977. Priority date 5 Mar 1975, Japan. 12p. 

A system for converting a rich air-fuel mixture to a reformed 
gaseous mixture containing hydrogen and for feeding the reformed 
gaseous mixture to an internal combustion engine comprises a carbu- 
retor for producing the rich air-fuel mixture, a vortex combustion 
type burner for imperfectly burning the mixture to produce heat and 
partially oxidized gaseous mixture, and a reactor vessel provided 
therein with a catalyst bed of annular cross-section. The partially 
oxidized gaseous mixture flows radially inwardly through the cata- 
lyst bed into a central passage defined by the annular catalyst bed so 
that the partially oxidized gaseous mixture is completely converted 
into the reformed gaseous mixture during the passage through the 
catalyst bed. 


18761 Gasoline refractionator for internal combustion engines. 
Gandy, M.C. US Patent 4,036,182. 19 Jul 1977. Filed date 13 May 
1976. 8p. 

A gasoline refractionator for internal combustion engines has 
a first heat exchanger which receives gasoline from a fuel source and 
cools the gasoline sufficiently to cause the gasoline to separate into 
its lighter and heavier ends or components. The separated compo- 
nents are then heated in a second heat exchanger to a temperature at 
which the components will tend to remain separated even when in 
physical contact with one another. By imparting a swirl to the 
heated components, the heavier components will tend to surround 
the lighter components and provide maximum surface contact be- 
tween the components during ignition in a cylinder of an internal 
combustion engine. 


18762 Stratified charge engine. Guenther, W.D. (to Dana 
Corp.). US Patent 4,036,184. 19 Jul 1977. Filed date 13 Dec 1974. 
12p. 

An apparatus for applying a stratified charge to a reciprocat- 
ing internal combustion engine is disclosed. The apparatus comprises 
a cylindrical rotary valve body disposed for rotation within the head 
of an internal combustion engine. The valve body defines first and 
second inlet ports and an exhaust port. The first inlet port is 
disposed, upon rotation in the valve body, to establish communica- 
tion between an intake manifold for transporting a fuel lean charge 
and a main combustion chamber of the engine. The second inlet port 
is disposed for establishing simultaneous communication between a 
second manifold for transporting a fuel-rich charge and a pre- 
combustion chamber adjacent the main combustion chamber. The 
exhaust valve is disposed for establishing communication between an 
exhaust manifold and the main combustion chamber. In a second 
embodiment of the invention, the inlet passages and the exhaust 
passages are located in separate valve bodies mounted for rotation 
within the head. Means are also provided for shielding the exhaust 
passages from excessive exhaust heat, for sealing the rotary valve 
body and for controlling the timing of the valve in response to 
engine demand. 


18763 Exhaust reaction assembly for multi-cylinder internal com- 
bustion engine. Sakurai, Y.; Okura, T.; Irimajiri, S. (to Honda Giken 
Kogyo Kabushiki Kaisha). US Patent 4,034,561. 12 Jul 1977. Priority 
date 30 Dec 1974, Japan. 6p. 

Each cylinder of an internal combustion spark ignition V-8 
engine is provided with a main combustion chamber and an auxiliary 
combustion chamber connected by a torch opening. A lean air-fuel 
mixture is supplied to the main combustion chambers and a rich air- 
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fuel mixture is supplied to the auxiliary combustion chambers. An 
exhaust reaction chamber assembly is positioned between the two 
banks of cylinders and is provided with a liner having a first reaction 
chamber in it. Four exhaust tubes each connected to receive exhaust 
gases from two adjacent cylinders project into the reaction chamber 
and each has a discharge end in close proximity and in substantial 
alignment with the discharge end of another exhaust tube so that 
exhaust gases discharged by each exhaust tube enter another exhaust 
tube and also enter into the first reaction chamber. The first reaction 
chamber discharges into an enclosing second reaction chamber from 
which heat is derived to vaporize both of the air-fuel mixtures. 


18764 Exhaust reaction apparatus for internal combustion engine 
having in-line cylinders. Taguchi, E.; Kimura, K. (to Honda Giken 
Kogyo Kabushiki Kaisha). US Patent 4,034,562. 12 Jul 1977. Priority 
date 11 Dec 1974, Japan. 4p. 

An internal combustion engine having a plurality of in-line 
cylinders is provided with a series of exhaust pipes each connected 
to receive exhaust gases from one or more of the cylinders. A first 
reaction chamber receives exhaust gases from each of the exhaust 
pipes. A second reaction chamber extends along a first reaction 
chamber parallel with the line of cylinders, and has a wall in 
common with the first reaction chamber. A third reaction chamber 
surrounds and encloses the first and second reaction chambers and 
the exhaust pipes. An opening between the first and second reaction 
chambers is positioned near one of the exhaust pipes at the end of the 
series, and another opening between the second and third exhaust 
reaction chambers is positioned near an exhaust pipe at the other end 
of the series. This construction minimizes temperature drop in the 
long exhaust pipes at the ends of the series. Exhaust gases from the 
engine are held at high temperature for long residence time to 
oxidize HC and CO and thereby minimize discharge of these un- 
wanted emissions into the atmosphere. 


18765 Air-conditioning of Fiat car from waste heat energy. Bal- 
ig P.L.; Grover, O.P.; Kapoor, R.P. (Delhi Coll. of Engineer- 
ing). J. . Inst. Eng. (India), Mech. Eng. Div.; 57: 342-345(May 1977). 

From Semi-annual paper meeting; Jaipur, India (13 Nov 
1976). 

Using waste gas energy from exhaust and, alternatively, the 
cooling jacket water energy of an IC engine as input, an air condi- 
tioning system for an automobile was designed. By using a vapor 
absorption system, a comparison of the combination of ammonia- 
water and water-lithium bromide was made. The latter was found to 
give satisfactory results. The dimensions of the designed air condi- 
tioning system for summer season are quite suitable for the available 
space under the bonnet of the car. 


18766 Selecting compression ratio for optimum fuel economy 
with emission constraints. Baker, R.E.; Daby, E.E.; Pratt, J.W. pp 
47p, Paper SAE 770191 of In Inter-Industry Emission Control 
Program 2(IIEC-2). Progress report No. 3. Warrendale, PA; Society 
of Automotive Engineers, Inc. (1977). 

From Conference of the SAE International Automotive En- 
gineering Congress and Exposition; Detroit, MI, USA (28 Feb 1977). 

See CONF-770205—P1. 

An experimental program is described for selecting engine 
compression ratio to optimize vehicle fuel economy, with imposed 
emission constraints. A method was developed to relate quantitative- 
ly the results of single cylinder engine experiments to vehicle emis- 
sion test results. Engine and vehicle experiments were conducted to 
validate the method. This study concludes that compression ratio 
optimization is determined primarily by hydrocarbon emission re- 
Strictions. Projections for a 1975 400 CID engine in a 5000 pound 
vehicle demonstrate that the traditional relationship between fuel 
economy and compression ratio is reversed below CVS-CH HC 
levels in the range of 1.0 to 1.5 gm/mile. 


18767 Effects of engine variables and exhaust gas recirculation 
on emissions, fuel economy, and knock. Part III. Morgan, C.R.; 
Kirklin, P.W. (Mobil Research and Development Corp., Paulsboro, 
NJ). pp 32p, Paper SAE 770192 of In Inter-Industry Emission 
Control Program 2(IIEC-2). Progress report No. 3. Warrendale, PA; 
Society of Automotive Engineers, Inc. (1977). 

From Conference of the SAE International Automotive En- 
gineering Congress and Exposition; Detroit, MI, USA (28 Feb 1977). 

See CONF-770205—P1. 

Steady-state engine mapping data were obtained from a 400 
CID V-8 spark-ignition engine at compression ratios of 8.0 and 9.3:1 
to determine the effect of compression ratio on fuel consumption and 
octane number requirement at various exhaust emission levels. The 
results indicate that increasing compression ratio from 8.0 to 9.3 
decreases BSFC without changing BSNO/sub x/ emissions, but 
increases BSHC emissions. Additionally, when BSHC emissions are 
maintained at the constant levels considered in this study, the mini- 
mum BSFC decreases with increasing compression ratio and is 
obtained at A/F ratios of 16 to 18:1. Since this trend of decreased 
fuel consumption with increasing compression ratio at fixed HC and 
NO/sub x/ emission levels is the opposite of that indicated by earlier 
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studies using a single-cylinder RDH engine, some possible explana- 
tions for these differences are presented. In actual vehicle operation, 
octane requirements would generally increase with increasing com- 
pression ratio. Other studies, however, have shown that the energy 
savings due to improvement in engine efficiency with increased 
compression ratio may be more than offset by refinery losses in- 
curred in producing higher octane fuels. 


18768 Effects of combustion chamber design and compression 
ratio on emissions, fuel economy, and octane number requirement. 
Matsumoto, K.; Inoue, T.; Nakanishi, K.; Okumura, T. pp 39p, Paper 
SAE 770193 of In Inter-Industry Emission Control Program 2(IIEC- 
2). Progress report No. 3. Warrendale, PA; Society of Automotive 
Engineers, Inc. (1977). 

From Conference of the SAE International Automotive En- 
gineering Congress and Exposition; Detroit, MI, USA (28 Feb 1977). 

See CONF-770205—P1. 

Four combustion chamber designs and three compression 
ratios (8:1, 9:1 and 10:1) were investigated for their emission, fuel 
economy, and octane number requirement characteristics using a 1.6 
liter (96.9 CID) 4 cylinder engine. Time resolved measurement of 
hydrocarbon emissions was carried out to clarify the reason for 
differences in tail pipe emission between these combustion chambers. 
The "High Turbulence Type’’ combustion chambers, which includ- 
ed swirl (piston swirl) and/or squish, indicated better fuel economy 
under emission and octane number requirement constraints. The HC 
emission of the combustion chamber with squish and swirl was 
lower than that of the combustion chambers with squish alone. The 
time resolved measurement of HC emissions explained the difference 
in the exhaust process of these unburned hydrocarbons. A compres- 
sion ratio of 9:1 was the best compromise for optimum fuel economy 
with this high turbulence combustion chamber, under the target 
constraints for HC and NO/sub x/ emissions assumed for these tests. 


EMISSION CONTROL 


REFER ALSO TO CITATION(S) 18660, 18713, 18714, 18723, 
18737, 18741, 18742, 18752, 18755, 18756, 18816 


18769 Regenerative-filter-incinerator device. Rosebrock, T.L. (to 
General Motors Corp.). US Patent 4,054,417. 18 Oct 1977. Filed date 
23 Dec 1976. 12p. 

A regenerative-filter-incinerator device, for use in the exhaust 
system of a diesel engine, includes a drum-like regenerative-heat 
exchanger-filter assembly rotatably mounted within a housing that is 
adapted to be installed directly in the exhaust gas stream discharged 
from a diesel engine as close to the engine as possible. The regenera- 
tive-heat exchanger-filter assembly provides an inner chamber which 
serves aS a reaction chamber for the secondary combustion of 
exhaust gases including particulates discharged from the engine. The 
regenerative-heat exchanger-filter assembly includes separately ro- 
tatable heat exchange-filter elements pervious to radial flow of fluid 
therethrough and adapted to filter out particulates from the exhaust 
gases and to carry them into the reaction chamber. During engine 
operation, the reaction chamber is provided with a quantity of heat, 
as necessary, to effect secondary combustion of the exhaust gases 
and particulates by means of an auxiliary heat source and the heat 
generated within the reaction chamber is stored in the individual 
heat exchange-filter elements during the discharge of exhaust gases 
therethrough from the reaction chamber and this heat is then trans- 
ferred to the inflowing volume of the exhaust gases so that, in effect, 
exhaust gas is discharged from the device at substantially the same 
temperature as it was during its inlet into the device from the engine. 


18770 Exhaust gas recirculation valve device for an internal 
combustion engine. Ando, M.; Katow, K.; Yamazaki, M. (to Toyota 
Jidosha Kogyo Kabushiki Kaisha). US Patent 4,052,969. 11 Oct 
1977. Priority date 24 Feb 1976, Japan. 6p. 

An exhaust gas recirculation valve device is described for an 
exhaust gas cleaning apparatus of an internal combustion engine for 
an automobile. A diaphragm mechanism is mounted on a body for 
operating the valve device. The diaphragm mechanism has a dia- 
phragm and has, on both sides of the diaphragm, chambers which 
should be connected to the respective engine ports. One of the 
chambers, on the side of the diaphragm facing the surface of the 
body, is formed by a bellows member, made of rubber material, 
which is held apart from the surface of the body so that the bellows 
is effectively insulated from the high temperature of the body caused 
by the high temperature exhaust gas passing through the body. 


18771 Anti-afterburn system. Ono, H. (to Mitsubishi Jidosha 
Kogyo Kabushiki Kaisha). US Patent 4,052,848. 11 Oct 1977. Prior- 
ity date 27 Feb 1975, Japan. 8p. 

An anti-afterburn system is described for an engine having an 
air pump, comprising a pressure differential responsive member 
defining two chambers, a control valve connected to said member, 
and at least one orifice provided in one of conduits connecting the 
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chambers with an intake manifold of the engine to operate the 
control valve upon abrupt pressure variation in the intake manifold 
thereby preventing afterburn. The system further comprises a 
thermo valve means which is responsive to overheating of the 
engine or an exhaust system thereof and adapted to supply a pressure 
to one of the chambers to operate the control valve, thereby inter- 
rupting supply of the secondary air from the pump to prevent 
damages of a thermal reactor and generation of fire. 


18772 Converter with catalyst pellets. Mita, Y.; Yamazaki, T.; 
Izumi, T. (to Nissan Motor Co., Ltd.). US Patent 4,052,166. 4 Oct 
1977. Priority date 30 Oct 1975, Japan. 6p. 

A pellet holding casing disposed in a container is formed at its 
wall sections with a plurality of louvers that extend outwardly away 
from the casing. Each of the louvers is formed with at least one 
channel shaped corrugation in substantially the top portion thereof 
for providing the converter with improved characteristics with 
respect to flow resistance and thermal expansion. 


18773 Exhaust silencer apparatus for internal combustion engine. 
Shaikh, N. (to Brunswick Corp.). US Patent 4,046,219. 6 Sep 1977. 
Filed date 20 Mar 1975. 8p. 

A tuned pipe exhaust for a two cycle internal combustion 
engine for snowmobiles and the like includes a conically shaped 
converging megaphone section terminating in a small end tube. An 
absorptive spiral muffler unit is co-axially secured to the end tube 
and includes an inner radial end wall extending radially from the end 
tube. The muffler unit attenuates high frequency exhaust noise. The 
space between such end wall and the upstream conical wall of the 
tuned pipe is enclosed with a tubular resonator wall to define a 
resonator cavity with a coupling opening in the end tube. The cavity 
and throat opening defines a Helmholtz resonator which attenuates 
low frequency exhaust noise. The combination of a low frequency 
reactive section and a high frequency absorptive section creates an 
effective balanced silencer operating over the normal frequency 
spectrum of such engines. 


18774 Catalytic converter having resilient monolith-mounting 
means, Gaysert, G.; Ottle, W. US Patent 4,043,761. 23 Aug 1977. 
Filed date 15 Oct 1976. 6p. 

A device for the catalytic purification of exhaust gases of 
internal combustion engines consists of a tubular metal housing 
having an exhaust gas supply connection at one end and an exhaust 
gas discharge connection at the opposite end and defining a gas flow 
passage through it. A tubular casing of sheet metal is disposed within 
the housing and spaced inwardly from the interior walls of the 
housing. In addition a substantially cylindrical monolithic catalyst 
carrier is disposed within the exhaust gas flow passage within the 
housing and is spaced radially inwardly from the metal casing and 
has axially extending passages therethrough for the flow of exhaust 
gases through it. A radially prestressed compacted metal mesh is 
disposed between the carrier and the casing and forms an elastic 
support for the carrier. An annular bearing member is disposed at 
each end of the housing and has an axially extending leg portion 
connected to a respective end of the tubular housing and to a 
respective end of the casing. In addition, the bearing member has a 
radially extending portion which forms an end abutment and an 
elastic seal ring is disposed between the end abutment and the end of 
the carrier. In addition a spring member having a substantially U- 
shaped cross section is oriented with the open U-shape bearing 
radially outwardly against the interior surface of the elastic seal ring. 


18775 Control device for regulating the compositions of the inlet 
and exhaust gases of an internal combustion engine. Henault, C. (to 
Regie Nationale des Usines Renault). US Patent 4,043,305. 23 Aug 
1977. Priority date 25 Oct 1974, France. 4p. 

The emission of atmospheric pollutants in the exhaust gases of 
an internal combustion engine having a carburetor is reduced by 
regulating the composition of the inlet gases, and hence the exhaust 
gases, of the engine by means of a control device comprising an 
extra air duct, which has a control valve and bypasses the carbure- 
tor, for supplying extra air to the engine inlet, a recirculating duct 
for recirculating exhaust gases to the engine inlet, a controller which 
is responsive to signals from an exhaust gas composition sensor 
installed in the exhaust outlet of the engine and which controls an 
electrically operated valve in the recirculating duct, and a pressure- 
sensitive device which communicates with the recirculating duct 
upstream of the electrically operated valve and which actuates the 
extra air control valve to regulate the supply of extra air to the 
engine through the extra air duct. 


18776 Hollow ceramic balls as automotive catalysts supports. 
Watson, D.R.; Carithers, V.G.; Drown, H.L. (to Reynolds Metals 
Co.). US Patent 4,039,480. 2 Aug 1977. Filed date 21 Mar 1975. 20p. 

A description is given of: (1) a method for producing essen- 
tially spherical dry pellets largely comprising combustible materials; 
(2) a method for using the pellets as cores by uniformly coating them 
with a ceramic-forming powder and sintering the powder to volatil- 
ize the combustible core material and form hollow ceramic balls; and 
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(3) a method for using the balls as catalyst supports by coating them 
with platinum and palladium salts and reducing the salts to elemental 
metals so that satisfactory oxidizing catalysts are obtained. When the 
ceramic is an aluminosilicate such as mullite, satisfactory oxidizing 
catalysts are obtained that pass the bulk density, crush strength, dust- 
free surface, and oxidizing temperature requirements of specifica- 
tions developed to meet automobile exhaust emission requirements. 


18777 Catalyst carrier and method of manufacturing same. 
Kimura, S.; Uchida, K.; Akizuki, H. (to Toyota Jidosha Kogyo 
Kabushiki Kaisha). US Patent 4,039,481. 2 Aug 1977. Priority date 
20 Apr 1974, Japan. 8p. 

A catalyst carrier is characterized by the fact that it com- 
prises a substance which promotes a transition to a-alumina, which 
substance is located near the surface of a carrier composed mainly of 
alumina and which carrier is subjected to a heat treatment under 
appropriate conditions, thereby causing the transition of said alumina 
to a-alumina, with those pores near the surface made larger in 
diameter than those pores located more deeply within the carrier. A 
method of manufacturing the catalyst carrier is given. 


18778 Method of coating and impregnating catalyst support mem- 
bers. Hoyer, W.A.; Johnson, L.W. (to Universal Oil Products Co.). 
US Patent 4,039,482. 2 Aug 1977. Filed date 25 Sep 1975. 14p. 

A liftable housing form of pressure tight treating chamber is 
especially adapted to providing multiple stage treatments to catalyst 
support members, such as honey-comb-type elements, in order to 
place a catalytic coating on all of the interior surfaces of the multiple 
passageways through the elements. Power operated lifting of an 
open-bottomed housing permits the placement of members on sharp 
edged pin support means in the interior of the chamber such that 
passageways will not be blocked while the element is being subject- 
ed to vacuum, liquid coating, and air blowing stages. 


18779 Internal combustion engine catalytic anti-pollution reactor. 
Hergoualc’h, J.R.; Fornet, M. (to Regie Nationale des Usines Re- 
nault). US Patent 4,039,291. 2 Aug 1977. Priority date 27 Mar 1974, 
France. 4p. 

A catalytic reactor for the anti-pollution exhaust of internal 
combustion engines consists of a central case containing the catalytic 
elements and a pair of end shaped necks for connecting the assembly 
to the exhaust piping system. The shaped necks comprise at least one 
rounded marginal portion of which the outer edge is connected 
tangentially, in _ to edge relationship, to the corresponding 
marginal portion of the central case possibly extended beyond the 
catalytic elements. 


18780 Inter-Industry Emission Control Program 2(IIEC-2). Pro- 
gress report No. 3. Warrendale, PA; Society of Automotive Engi- 
neers, Inc. (1977). vp. (CONF-770205—-P1). 

From Conference of the SAE International Automotive En- 
gineering Congress and Exposition; Detroit, MI, USA (28 Feb 1977). 

Seven papers on spark ignition engine variables and auto- 
mobile pollution control are presented. A separate abstract was 
prepared for each paper for DOE Energy Research Abstracts 
(ERA). (PMA) 


18781 Reactive exhaust emissions from a stratified-charge engine 
vehicle. Bachman, K.C.; Kayle, E.L. (Exxon Research and Engineer- 
ing Co., Linden, NJ). Prepr., Div. Pet. Chem., Am. Chem. Soc.; 20: 
No. 3, 652-658(Aug 1975). 

From 170. American Chemical Society national meeting; 
Chicago, IL, USA (24 Aug 1975). 

See CONF-750806—P3. 

The study leads to these conclusions. First, there is little, if 
any, difference in the composition of the hydrocarbon and aldehyde 
emissions from the CVCC engine and conventional internal combus- 
tion engines. It is also shown that the specific reactivity of CVCC 
emissions is the same as for a conventional engine for a given fuel 
aromatic content. The agreement between the CVCC and conven- 
tional engines may be somewhat surprising in view of the much 
leaner air/fuel ratio used in the CVCC engine, however, the agree- 
ment means that the introduction of CVCC-type stratified charge 
engines into the U.S. car population should have no unexpected or 
deleterious effects on the urban atmosphere. 


NITROGEN OXIDES 


REFER ALSO TO CITATION(S) 18710, 18731, 18735, 18738, 
18747, 18759, 18762, 18766, 18767, 18768, 18814 


18782 Process for the control of oxides of nitrogen from internal 
combustion engines. Gockel, J.L. (to Air Quality Products, Inc.). US 
Patent 4,052,966. 11 Oct 1977. Filed date 15 Mar 1973. 6p. 

An improved process is described for the control of oxides of 
nitrogen in engine exhaust gases by retarding the spark timing 
according to a specific procedure producing extraordinary reduc- 
tions without adverse driveability effects. The process involves the 
retarding of spark timing by (1) adjusting the basic timing and (2) 
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disconnecting the vacuum advance mechanism of the ignition dis- 
tributor. 


18783 System for detoxicating exhaust gases. Stumpp, G. US 
Patent 4,048,967. 20 Sep 1977. Priority date 25 Aug 1972, German, 
Federal Republic of (F.R. Germany). 4p. 

A system for detoxicating the waste gases of an internal 
combustion engine is described, in which system at least a part of the 
waste gases is fed, controlled by valve means, into the intake air of 
the engine. The valve controlling wasie gas introduction into the 
intake air is actuated in dependence on the position of the flap of a 
throttle valve in the air intake duct of the engine. 


18784 Exhaust gas recirculation system. Aoyama, S. (to Nissan 
Motor Co., Ltd.). US Patent 4,048,968. 20 Sep 1977. Priority date 17 
Jul 1975, Japan. 8p. 

Passage means are described for communicating an EGR 
passage between first and second EGR control valves. A vacuum 
chamber of an actuator of the second EGR control valve is prevent- 
ed from being clogged by solids of the engine exhaust gases by the 
provision of an air pump for feeding air to fill the passage means 
between an orifice therein and the EGR passage with air and also to 
make the amount of engine exhaust gases passing through the orifice 
nearly zero. 


18785 Exhaust gas recirculation system with control apparatus 
for exhaust gas flow control valve. Nakajima, Y.; Hayashi, Y.; Takagi, 
Y.; Sugihara, K.; Aoyama, S. (to Nissan Motor Co., Ltd.). US Patent 
4,047,510. 13 Sep 1977. Priority date 27 Jun 1974, Japan. 6p. 

An exhaust gas recirculation system for an internal combus- 
tion engine comprises an exhaust gas flow control valve; a vacuum 
actuator for operation of the flow control valve; and a control 
apparatus which provides an output vacuum to be applied to the 
vacuum actuator which is an amplification of the venturi vacuum. 


18786 Method and device for recirculating exhaust gases of inter- 
nal combustion engines. Arnaud, H. (to Regie Nationale des Usines 
Renault). US Patent 4,047,509. 13 Sep 1977. Priority date 16 May 
1974, France. 4p. 

A method and device are described for recirculating the 
exhaust gases of internal combustion engines, utilizing means for 
injecting the gases into the engine induction manifold while mixing 
them with an adjustable-output induction air circulation controlling 
indirectly the metering of the amount of recycled gases. A recircula- 
tion conduit connects one portion of the exhaust system to one 
portion of the induction manifold and connected to the recirculation 
conduit upstream of its junction with the induction manifold, an 
induction air pipe line incorporating an air output adjustment valve 
the opening of which is controlled as a function of the desired 
metered amount of recycled gases. 


18787 Catalyst for selective reduction of nitrogen oxides. Matsu- 
shita, K.; Sakurada, H.; Onuma, K.; Fujii, S. (to Mitsubishi Chemical 
Industries Ltd.). US Patent 4,048,112. 13 Sep 1977. Priority date 10 
Sep 1973, Japan. 4p. 

A catalyst for the selective reduction of nitrogen oxides in 
exhaust gases in the presence of ammonia is vanadium oxide support- 
ed on a specific carrier of the anatase form of titanium oxide. 


18788 Exhaust gas control valve. Miura, M.; Muramatsu, Y.; 
Matsumoto, N. (to Nippondenso Co., Ltd.). US Patent 4,044,739. 30 
Aug 1977. Priority date 8 Aug 1974, Japan. 8p. 

An exhaust gas control valve consists of a diaphragm inter- 
posed between an outer upper casing and an outer lower casing of 
the diaphragm housing. The diaphragm and the upper outer casing 
define a first pressure chamber. An inner upper casing is attached to 
the upper surface of the diaphragm within the first pressure cham- 
ber, and an inner lower casing is attached to the undersurface of the 
diaphragm within the outer lower casing. The inner lower casing 
and the diaphragm define a second pressure chamber. A valve 
housing is attached to the bottom of the diaphragm housing and is 
provided with an exhaust gas intake port. An exhaust gas discharge 
port and a valve seat member are disposed in a passage between the 
exhaust gas intake and discharge ports. A valve head with a stem is 
attached to the center of the diaphragm so that the valve head may 
be moved toward and away from the valve seat member depending 
upon the deflection of the diaphragm. The space or chamber defined 
by the diaphragm and the inner upper casing and the space or 
chamber defined by the diaphragm and the outer lower casing are 
communicated with the surrounding atmosphere, and the different 
negative pressures are transmitted to the first and second pressure 
chambers, respectively. The quantity of exhaust gases to be recircu- 
lated may be controlled depending upon the operating conditions of 
the engine to minimize the nitrogen oxide (NOx) emission. 


18789 Exhaust gas recirculation valve malfunction indicator ap- 
paratus. Lewis, J.A. (to Ford Motor Co.). US Patent 4,044,734. 30 
Aug 1977. Filed date 28 May 1976. 6p. 

An internal combustion engine is provided with an exhaust 
gas recirculating (EGR) system containing a vacuum/electric switch 
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assembly activated in response to a non-movement type malfunction 
of the EGR valve to energize a warning light. 


18790 Exhaust gas recirculation valve. Sumiyoshi, M. (to Toyota 
Jidosha Kogyo Kabushiki Kaisha). US Patent 4,044,735. 30 Aug 
1977. Priority date 22 Oct 1975, Japan. 6p. 

An exhaust gas recirculation valve is described comprising a 
back pressure control chamber connected with the exhaust pipe of 
an internal combustion engine via a throttling means, a membrane 
which constitutes a part of the wall defining the back pressure 
control chamber. The outside surface of the membrane is exposed to 
the atmospheric pressure while the inside surface of the membrane is 
closely opposed by an open end of a gas outlet tube so that the 
membrane and the open end constitute a valve structure for control- 
ling the exhaust gas flow through the exhaust gas recirculation 
valve. 


18791 Exhaust gas control valve. Nishimura, S. (to Toyota Jido- 
sha Kogyo Kabushiki Kaisha). US Patent 4,044,737. 30 Aug 1977. 
Priority date 10 Nov 1975, Japan. 4p. 

An improved exhaust gas control valve is described in which 
a vacuum actuated, valve-closure member controls the flow of 
exhaust gas into a gas chamber located between an inlet port and an 
outlet port. The improvement comprises a corrosion-resistant metal 
liner covering the inside walls of the gas chamber, inlet port and 
outlet port that are exposed to the exhaust gas. 


18792 Pollution control arrangements for engines. Williams, M.; 
Jones, C.R. (to Lucas Electrical Co. Ltd.). US Patent 4,044,738. 30 
Aug 1977. Priority date 7 Jun 1974, United Kingdom of Great 
Britain and Northern Ireland (UK). 4p. 

An engine exhaust recirculating valve is operated by a sole- 
noid. The valve is normally open, but has an electronic control 
circuit, including an engine speed transducer, which energizes the 
solenoid to close the valve when the engine speed is above a 
predetermined level. 


18793 Exhaust gas recirculation system. Suzuki, Y. (to Toyota 
Jidosha Kogyo Kabushiki Kaisha). US Patent 4,041,917. 16 Aug 
1977. Priority date 19 Apr 1976, Japan. 4p. 

An EGR system is described in which the vacuum control 
valve is improved to comprise: a first diaphragm; a second dia- 
phragm; a first chamber which is formed outside said first diaphragm 
and communicating with the atmosphere; a second chamber which is 
formed between said first and second diaphragm and communicating 
with the pressure control chamber of the EGR valve, and; a third 
chamber which is formed outside said second diaphragm and com- 
municating with the intake pipe of the engine at the downstream of 
the throttle valve of the carburetor. 


18794 Apparatus to control the recirculation of exhaust gases 
into the intake passage in an internal combustion engine. Konishi, H 
(to Nissan Motor Co., Ltd.). US Patent 4,041,915. 16 Aug 1977. 
Priority date 14 Jan 1976, Japan. 6p. 

A diaphragm assembly operates to open an exhaust gas recir- 
culation control valve when the suction in the intake manifold 
decreases at a predetermined rate with respect to time as during 
acceleration. 


18795 Exhaust gas recirculation system with control apparatus 
for exhaust gas flow control valve. Sugihara, K.; Nakajima, Y.; 
Hayashi, Y. (to Nissan Motor Co., Ltd.). US Patent 4,041,914. 16 
Aug 1977. Priority date 25 Jun 1974, Japan. 8p. 

An exhaust gas recirculation system comprises an exhaust gas 
flow control valve; a vacuum actuator for operation of the flow 
control valve; and a control apparatus for the vacuum actuator. The 
control apparatus comprises a vacuum regulator and a vacuum 
motor for actuating the vacuum regulator in response not only to the 
venturi vacuum but also to the intake manifold vacuum. 


18796 Catalytic premixing combustor. Mosier, S.A.; Pierce, 
R.M. (to United Technologies Corp.). US Patent 4,040,252. 9 Aug 
1977. Filed date 30 Jan 1976. 6p. 

A combustion device is described for a power plant wherein a 
burner includes a central tubular section with an annular section 
located around it. Air inlet means directs air to the burner. The 
central section comprises a premixing chamber and a combustion 
chamber for burning a fuel-air mixture while the annular section 
includes a catalytic reaction device. First tubular means directs air 
inwardly to said central tubular section for mixing with fuel where 
the fuel-air mixture is then burned. Additional air is added through 
second tubular means to the exhaust therefrom where is is then 
directed to one end of the annular section containing the catalytic 
reaction device. A transition member connects the exhaust end of 
the annular section to an outlet. Cooling louvers can be provided 
along this section if necessary. Further, a swirling device is located 
between the premixing chamber and combustion chamber for great- 
er mixing of fuel and air. 
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18797 Method for purification of exhaust gases. Bramer, H.C.; 
Shapiro, E. (to Pittsburgh Environmental and Energy Systems, 
Inc.). US Patent 4,041,128. 9 Aug 1977. Filed date 18 Aug 1975. 6p. 

A process and apparatus are provided whereby sulfur and 
nitrogen oxides as well as carbon monoxides and unburned hydro- 
carbons are removed from internal combustion engine exhaust gases. 
The gases are passed through a chamber containing a sulfide and an 
oxide of iron, copper or zinc. The system is partially self-regenerat- 
ing and can be used in conjunction with present catalytic converter 
units or in lieu of it. In certain embodiments the present invention 
can also replace muffler units in exhaust systems. 


18798 Process for rejuvenating automobile emission control cata- 
lysts. McArthur, D.P. (to Union Oil Co. of California). US Patent 
4,039,471. 2 Aug 1977. Filed date 15 Dec 1975. 12p. 

A method for the rejuvenation of an automobile emission 
control catalyst poisoned with deposited compounds of lead and/or 
phosphorus is disclosed. The method consists of: (a) initially extract- 
ing some of the poison compounds from the catalyst with a select 
aqueous ammonium or acetate salt (preferably ammonium acetate) 
solution; (b) exposing the catalyst to a reducing atmosphere at 300° 
to 700°C, and finally (c) removing at least a portion of the poison 
compounds by a second extraction with a select aqueous ammonium 
or acetate salt solution. Catalysts contemplated for rejuvenation 
include those comprising nickel, palladium, rhodium, platinum, or 
combinations thereof as active components on bases of alumina or 
aluminum borate. 


18799 Apparatus for the predetermined addition of secondary air 
for the optimum combustion of exhaust gases of internal combustion 
engines. Haertel, G. US Patent 4,037,406. 26 Jul 1977. Priority date 
10 Nov 1972, German, Federal Republic of (F.R. Germany). 8p. 

Apparatus for the predetermined addition of secondary air 
used in effecting optimum combustion of internal combustion engine 
exhaust gases, including a control arrangement including one or 
more measuring parameters sensing engine operating or exhaust gas 
contents and, in response to the sensed conditions, regulating the 
addition of secondary air in order to obtain optimum exhaust gas 
combustion is described. 


18800 Exhaust gas recirculation system. Numata, K.; Muramatu, 
Y. (to Nippondenso Co., Ltd.). US Patent 4,036,191. 19 Jul 1977. 
Priority date 5 Nov 1974, Japan. 4p. 

In an exhaust gas recirculation system for internal combustion 
engines having a detachable gasket member between an exhaust gas 
recirculation valve and an exhaust pipe of the engine, the exhaust gas 
recirculation rate is controlled by a flow control orifice formed in 
the detachable gasket member. The recirculation valve can be ap- 
plied to various types of engines requiring various recirculation 
rates. 


18801 Composite catalyst for clarifying exhaust gas containing 
nitrogen oxides and method for producing the same. Umemura, S.; 
Mizuno, H.; Ogawa, T. (to UBE Industries, Ltd.). US Patent 
4,035,263. 12 Jul 1977. Priority date 26 Mar 1975, Japan. 8p. 

A composite catalyst is described which is capable of clarify- 
ing exhaust gas containing nitrogen oxides with a high effectiveness 
over a long period of time while producing no or a very small 
amount of undesirable by-products such as ammonia. The catalytic 
ingredients consist of oxides of nickel and copper in an atomic ratio 
of nickel to copper of 1:0.05 through 1 and a catalytic base compris- 
ing a refractory inorganic material containing at least 50 percent by 
weight of zircon. The catalytic ingredients are carried on the catalyt- 
ic buse. 


18802 New mechanism for the formation of oxides of nitrogen in 
iC engine. Bhaskara Rao, B.K.; Murthy, N.S. (IIT, Kharagpur, 
India). J. Inst. Eng. (India), Mech. Eng. Div.; 57: 348-350(May 1977). 

From Semi-annual paper meeting; Jaipur, India (13 Nov 
1976). 

The existence of oxides of nitrogen in the IC engine exhaust is 
discussed. A two stage reaction mechanism is presented to explain 
the presence of oxides of nitrogen. The mechanism proposes first the 
formation of ammonia and then the oxidation of ammonia. This 
mechanism is explained on the basis of heat balance in the system. 


18803 Evaluation of three-way catalysts. Part II. Gandhi, H.S.; 
Piken, A.G.; Stepien, H.K.; Shelef, M.; Delosh, R.G.; Heyde, M.E. 
pp 42p, Paper SAE 770196 of In Inter-Industry Emission Control 
Program 2(IIEC-2). Progress report No. 3. Warrendale, PA; Society 
of Automotive Engineers, Inc. (1977). 

From Conference of the SAE International Automotive En- 
gineering Congress and Exposition; Detroit, MI, USA (28 Feb 1977). 

See CONF-770205—P1. 

A number of recent 3-way catalyst formulations were evaluat- 
ed in a laboratory flow-reactor when fresh, after 25,000 simulated 
miles on a pulse-flame reactor and after 100 or 200 hours of acceler- 
ated AMA dynamometer durability. A comparison was made of the 
effects of contaminant levels on the performance of pulsator—and 
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dynamometer-aged selected catalysts. The 4-fold decrease in con- 
taminant (lead and phosphorus) levels in 76/77 certification fuel 
compared with the 75/76 fuel significantly improved the durability 
of 3-way catalysts. The problems of increased NHs formation on 
pulsator—and dynamometer-aged catalysts which contain base-metal 
oxides as oxygen-storage or water-gas shift components is attributed 
to S-poisoning. An inverse relationship between NH; formation and 
the amount of rhodium on aged 3-way catalysts was noted. The 
effects of deliberate misfire on the selectivity and activity character- 
istics are discussed. Further, the role of the water-gas shift and 
steam-reforming components in extending the ‘‘window” was stud- 
ied. The effect of temperature and of inlet CO (H2) and hydrocarbon 
concentration on these reactions was investigated separately on 
single component samples and fully formulated catalysts. The extent 
of sulfate formation over typical fresh and dynamometer-aged 3-way 
catalysts is shown. The relatively small effect of Rh levels in 3-way 
catalysts on the extent of the sulfate formation is attributed to the 
possible enrichment of the catalyst surface by Rh, under oxidizing 
conditions, thereby resulting in a lower Pt/Rh ratio on the surface of 
the catalyst than in the bulk. 


18804 Catalyst systems development. Kaneko, Y.; Kobayashi, 
H.; Komagome, R.; Nakagami, T.; Fukui, T. pp 24p, Paper SAE 
770197 of In Inter-Industry Emission Control Program 2(IIEC-2). 
Progress report No. 3. Warrendale, PA; Society of Automotive 
Engineers, Inc. (1977). 

From Conference of the SAE International Automotive En- 
gineering Congress and Exposition; Detroit, MI, USA (28 Feb 1977). 

See CONF-770205—P1. 

A description is given of the results of studies on the behavior 
of air-fuel ratios under feedback control, the effect of air-fuel ratio 
modulation on three-way catalyst conversion efficiency and emission 
test results with and without feed back control. As a further measure 
for decreasing automobile exhaust emissions, the three-way catalyst 
activity for reduction of CO, HC and NO/sub x/ emissions is most 
effectively utilized when the normal engine air-fuel ratio perturba- 
tions are controlled and limited. The governing characteristics of an 
air-fuel ratio control system using an EF1 engine coupled to a ZrO, 
type Oz sensor and feed back loop are described. The conversion 
efficiency characteristics of a conventional three-way catalyst, using 
systematically modulated air-fuel ratios, and the resultant reduction 
of exhaust emissions with these systematic fluctuations and limited 
perturbations are also defined. 


CARBON MONOXIDE 


REFER ALSO TO CITATION(S) 18710, 18715, 18727, 18731, 
18735, 18738, 18747, 18759, 18762, 18763, 18764, 18767, 18768, 
18797, 18798, 18799, 18803, 18804, 18811, 18814, 18823, 18827 


18805 Exhaust gas purifier. Futamura, K. (to Toyota Jidosha 
Kogyo Kabushiki Kaisha). US Patent 4,049,387. 20 Sep 1977. Prior- 
ity date 29 Jul 1975, Japan. 2p. 

An exhaust gas purifier of the manifold reactor type is adapt- 
ed to prevent the dispersion of heat insulation material contained in 
it. Protuberances on the walls enclose the material and project into 
the material and thereby inhibit its movement parallel to the walls. 


18806 Apparatus for treating exhaust gases of internal combus- 
tion engines. Dhugues, P.; Zanca, F. US Patent 4,040,253. 9 Aug 
1977. Priority date 20 Nov 1970, France. 4p. 

A method is described of treating exhaust gases of internal 
combustion engines to eliminate toxic constituents, especially carbon 
monoxide. The method includes the steps of passing the exhaust 
gases before discharge into the atmosphere through an enclosure and 
heating them to such a temperature so as to cause transformation of 
the toxic constituents into nontoxic constituents. An apparatus for 
carrying out the method is described. 


18807 Catalytic converter for an internal combustion engine. 
Tanahashi, T.; Hasegawa, H. (to Toyota Jidosha Kogyo Kabushiki 
Kaisha). US Patent 4,039,293. 2 Aug 1977. Priority date 15 Jun 1976, 
Japan. 6p. 

A catalytic converter for use in an internal combustion engine 
is described. The device consists of an exhaust gas inlet, an exhaust 
gas outlet and a catalytic layer dividing a chamber formed in the 
converter casing into an upper chamber connected to the exhaust gas 
inlet and a lower chamber connected to the exhaust gas outlet. The 
catalytic layer is arranged so that the thickness of the catalytic layer 
decreases towards the exhaust gas outlet from the exhaust gas inlet. 
A restricted opening is formed in the upper chamber on the exhaust 
gas inlet side. 


18808 Exhaust gas purification system for internal combustion 
engines. Mizuno, Y.; Hiramoto, M. (to Fuji Jikogyo Kabushiki 
Kaisha). US Patent 4,037,407. 26 Jul 1977. Priority date 28 Nov 
1974, Japan. 6p. 

An internal combustion gasoline engine comprises a deter- 
mined region which is so formed in an exhaust passage from an 
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exhaust valve to a thermal reactor as to pass exhaust gases thereth- 
rough in their discharging order, a secondary air passage with a 
check valve means communicating with the exhaust port near the 
exhaust valve, and means for maintaining the temperature of exhaust 
gases over the trigger temperature of the thermal reactor. The 
exhaust passage has a volume equal to or more than the displacement 
of the engine and less than four times the displacement volume and 
has a cross-sectional area less than three times the opening area of 
the exhaust valve. 


18809 Air-pollution preventive arrangement. Nakajima, Y.; 
Oguri, T.; Kuroda, H. (to Nissan Motor Co., Ltd.). US Patent 
3,826,089. 30 Jul 1974. Priority date 8 Jul 1970, Japan. 12p. 

Reissued 11 Oct 1977 as Re. 29,433. 

An air-pollution preventive arrangement for use with an 
internal combustion engine for motor vehicles, adapted to reduce the 
concentrations of noxious compounds such as unburned hydrocar- 
bons and carbon monoxide contained in the engine exhaust gases, is 
described. The arrangement comprises a thermal reactor for primar- 
ily re-combusting the exhaust gases and a catalytic converter for 
secondarily recombusting the exhaust gases passed from the thermal 
reactor so as to oxidize the residual unburned compounds. An air 
injection unit supplies additional air which is admixed, in a limited 
proportion, to the exhaust gases entering the thermal reactor to aid 
in the primary re-combustion of the exhaust gases. The noxious 
unconsumed hydrocarbons and carbon monoxide are thus converted 
into innocuous compounds at efficiencies which are far higher than 
those attained where the thermal reactor or the catalytic converter is 
employed independently. Such additional air may also be admixed to 
the exhaust gases entering the catalytic converter which is located 
downstream of the thermal reactor, whereby the recombustion effi- 
ciencies of the reactor and converter are maintained at high levels 
throughout varying driving conditions of the motor vehicle. The 
arrangement may also comprise a second catalytic converter which 
is adapted to reduce nitrogen oxides in the exhaust gases. 


SULFUR DIOXIDE 
REFER ALSO TO CITATION(S) 18797, 19608 


18810 Apparatus for the purification of engine exhaust gases 
without oxidation of entrained SO.. Urban, P. (to UOP Inc.). US 
Patent 4,047,895. 13 Sep 1977. Filed date 30 Oct 1975. 10p. 

A catalytic converter system for engine exhaust gases pro- 
vides an auxiliary moving bed of SO: adsorption material such that 
the SO. content of the exhaust stream can be continuously adsorbed 
into a segmental portion of the bed prior to reaching the catalytic 
conversion zone. At the same time, the higher temperature treated 
gases from the catalyst zone are continuously passed through an- 
other portion of the SO: adsorption material to effect the removal of 
sorbed SO: therefrom, and the energy of the exhaust gas stream flow 
is utilized to contact vanes or turbine type blades to provide the 
continuous rotational movement of the bed of SO2 adsorbing materi- 
al so that it, in turn, is rotated or cycled through the adsorption zone 
and through the desorption zone and then back to the adsorption 
zone in a continuous operation as long as there is exhaust gas flow in 
the system. 


18811 Formation and control of sulfuric acid emissions over 
automotive catalysts. Tokura, N.; Saito, T.; Hasegawa, Y.; Katoh, K. 
pp 36p, Paper SAE 770198 of In Inter-Industry Emission Control 
Program 2(IIEC-2). Progress report No. 3. Warrendale, PA; Society 
of Automotive Engineers, Inc. (1977). 

From Conference of the SAE International Automotive En- 
gineering Congress and Exposition; Detroit, MI, USA (28 Feb 1977). 

See CONF-770205—P1. 

In order to find a way to minimize sulfuric acid formation 
while maintaining high HC and CO conversion, the effect of tem- 
perature, air-fuel ratio, space velocity and catalyst metal composition 
on SOz2 conversion was studied. Both pelleted and monolithic cata- 
lysts were investigated using an engine dynamometer and a small 
diameter dilution tunnel. The effect of engine operating conditions 
on SO2 conversion was clarified and an advantageous shape for the 
catalytic converter was found. Thirteen pelleted and four monolithic 
catalysts were tested with rhodium showing a remarkable effect on 
HC conversion selectivity. 


HYDROCARBONS 


REFER ALSO TO CITATION(S) 18710, 18715, 18727, 18731, 
18735, 18747, 18753, 18759, 18762, 18763, 18764, 18766, 18767, 
18768, 18797, 18798, 18799, 18803, 18804, 18805, 18807, 18808, 
18809, 18811, 18827, 18828 


18812 Cannister purge valve assembly. Eaton, B. (to Fram 
Corp.). US Patent 4,044,743. 30 Aug 1977. Filed date 19 Mar 1976. 
4p. 


ADVANCED AUTOMOTIVE PROPULSION SYSTEMS 1941 


A cannister purge valve assembly for a vehicle emissions 
control system is disclosed which includes a housing defining a 
chamber which is divided into a pair of sections by a diaphragm 
carried by the valve housing. One of the sections has inlets commu- 
nicated to the vehicle fuel tank and to the vapor absorbing cannister 
and an outlet which is communicated to engine intake manifold 
vacuum when the vehicle engine is operating. The other section is 
provided with an inlet which is communicated to the spark port on 
the vehicle carburetor so that the other section is communicated to a 
vacuum level when the engine is running. The inlet communicated 
to the cannister and the outlet communicated to the intake manifold 
terminate in a pair of coaxial tubes which extend into the chamber. 
Corresponding ends of the tube are substantially coplanar to define a 
valve seating area. A spring yieldably urges the diaphragm into 
sealing engagement with the valve seating area on the coplanar ends 
of the tubes, to thereby prevent communication between the two 
inlets and between either of the inlets and the outlet unless the 
pressure level in the vehicle fuel tank raises above a predetermined 
pressure level sufficient to actuate the diaphragm, whereupon the 
vapor in the fuel tank is absorbed by the cannister. When the vehicle 
engine is started, the diaphragm moves away from the valve seating 
area to permit purging of the cannister through the outlet. 


PARTICULATES 


18813 Filter for internal combustion exhaust gases. Mayer, E.A.; 
Brandenburg, J.T.; Crone, J.M. Jr.; Ropes, C.A. Jr. US Patent 
4,039,294. 2 Aug 1977. Filed date 21 May 1975. 6p. 

A description is given of a smoke filter adapted to receive a 
stream of hot engine exhaust gas and to remove particulate carbon 
particles from the gas. The hot exhaust gas stream is passed progres- 
sively across catalytic beds which are spaced slightly apart within a 
closed casing. Each catalytic bed is mounted to an individual support 
member which is in turn cross braced with tension elements to 
protect the catalyst material from damage due to shock loading and 
high localized temperatures experienced with the catalyst bed. 


ALTERNATIVE FUELS 
REFER ALSO TO CITATION(S) 17097, 17170, 18748, 18753, 18760 


18814 (COO/1258—1) Characterization and research investiga- 
tion of methanol and methy] fuels. Final progress report. Pefley, R.K.; 
Browning, L.H.; Hornberger, M.L.; Likos, W.E.; McCormack, 
M.C.; Pullman, B. (Energy Research and Development Administra- 
tion, Washington, D.C. (USA). Div. of Transportation Energy Con- 
servation). 1977. 116p. Dep. NTIS, PC A06/MF AO1. 

Work on several aspects of using pure methanol as an alter- 
nate fuel are reported. A stock (OEM) Pinto engine mounted on a 
dynamometer was used to compare methanol with Indolene in terms 
of power, efficiency, and emissions for a variety of speeds and loads. 
Although the engine was designed for use with gasoline, it was 
found that methanol was generally superior in power, thermal effi- 
ciency and reduced emissions with the exception of aldehydes. 
Three different fuel metering systems were tested for a variety of 
speeds and loads using the dynamometer mounted engine. They 
were all found to provide superior steady state performance on 
methanol when compared with the OEM carburetor system with 
enlarged fuel jets for methanol. Mileage and emissions from a Pinto 
vehicle equipped with the various fuel metering systems were com- 
puter predicted for the Federal emissions test procedure using labo- 
ratory engine measurements. A computer was used to simulate the 
test engine’s thermokinetic combustion events. The computer model 
predicts power, fuel economy and emissions with air-fuel ratio, 
compression ratio, spark advance and speed as parameters. A small 
(60 hp) gas turbine was converted to run on methanol. The conver- 
sion was easily accomplished, but atomization of the fuel was found 
to be important in obtaining a reduction in CO and NO/sub x/ for 
methanol in comparison with jet engine fuel. Environmental factors 
of marine and aquatic methanol spills and photochemical smog are 
under study. Preliminary experimentation relative to marine spills 
indicates that methanol is naturally present in that environment. It 
appears at this early stage of investigation that damage to the 
ecosystem from a major coastal spill may be localized and of short 
duration. 


18815 (NRL-MR—3644) Additive reactions in high temperature 
deposition tests. Ravner, H.; Sniegoski, P.J. (Naval Research Lab., 
Washington, D.C. (USA)). Nov 1977. 16p. Research Lab., Washing- 
ton, DC. 

Navy aircraft gas turbine lubricants conforming to Specifica- 
tion MIL-L-23699 encounter operating temperatures ranging from 
minus 40°C at startup to 260 to 290°C in the hottest engine areas. 
Bearing and main shaft temperatures may rise even higher due to 
heat soak-back after landing. One of the more serious problems 
arising from the heat burden on the lubricant is the formation of 
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deposits on shafts and bearings, necessitating frequent overhauls and 
high maintenance costs. To help predict the deposit-formation ten- 
dencies of these oils, a High Temperature Deposition Tester 
(HTDT) is used in which oil is recycled in a prescribed routine past 
a gradient-heated tube; the type and quantity of deposits formed on 
the tube surface and the amount of solids retained on a line filter are 
all a measure of the stability of the oil with respect to the formation 
of solids. In the course of an on-going study of lubricant-additive 
chemical interactions at elevated temperatures in engine environ- 
ments, it became apparent that HTDT runs would not only provide 
deposition data, but could also yield qualitative chemical and kinetic 
data on the role and fate of the oxidation inhibitors as well. A 
program was therefore instituted in which a pentaerythritol ester- 
base, antioxidant-containing fluid of the type used in MIL-L-23699 
formulations was subjected to runs in the HTDT rig under a variety 
of operating conditions; samples were periodically withdrawn for 
subsequent analysis. A summary is given of the results to date of this 
study. 


18816 Fuel compositions and additive mixtures containing 
methanetricarboxylates for reducing exhaust gas catalyst plugging. 
Niebylski, L.M. (to Ethyl Corp.). US Patent 4,052,171. 4 Oct 1977. 
Filed date 22 Dec 1975. 18p. 

A description is given of gasoline compositions and additive 
mixtures of esters of 1,1,2-ethane tricarboxylic acid to alleviate the 
plugging of certain catalysts being used in an engine exhaust system 
to lower the amount of undesirable constituents in exhaust gas from 
an engine being operated on gasoline containing a cyclopentadienly 
manganese antiknock. 


18817 Method of measuring the oil consumption of internal com- 
bustion engines. Fritzsche, G. (to Gesellschaft fuer Kernforschung 
mbH). US Patent 4,048,497. 13 Sep 1977. Priority date 11 Apr 1975, 
German, Federal Republic of (F.R. Germany). 6p. 

A method is provided for measuring the oil consumption of 
an internal combustion engine equipped with an exhaust gas line. 
The oil is radioactively labeled with a radioactive tracer. The 
exhaust gas is examined for the contents of the tracer with at least 
one first sample taken from the exhaust gas stream. The exhaust gas 
stream has oil added to it corresponding to the oil in the internal 
combustion engine. Subsequently, at least one second sample is taken 
from the exhaust gas stream downstream of the point of addition and 
a comparison is made between the contents of radiotracers of the 
first and second samples. A device for practicing the method is 
provided. 


18818 Motor fuel composition. Dorn, P.; Foucher, W.D. Jr. (to 
be ges Inc.). US Patent 4,047,900. 13 Sep 1977. Filed date 14 Apr 
1976. 6p. 

Motor fuel composition comprising a mixture of hydrocar- 
bons in the gasoline boiling range containing in combination a minor 
amount of a substituted asparagine having two secondary or tertiary 
alkyl or alkylene radicals having from about 7 to about 20 carbon 
atoms and a minor amount of a cyclomatic compound having the 
formula: MA/sub x/B/sub y/ wherein M is manganese, A is a 
cyclopentadienyl radical and B is an electron donating group. 


18819 Fuel additives for internal combustion engines. Hirschey, 
K.A. US Patent 4,045,188. 30 Aug 1977. Filed date 29 Dec 1975. 4p. 

An additive for hydrocarbon motor fuels for internal combus- 
tion engines consists of ditertiarybutyl peroxide contained in a sol- 
vent medium. The solvent medium is preferably ditertiarybutyl 
alcohol along with a lower melting solvent, such as isopropyl 
alcohol, benzene, or mixtures thereof. The organic peroxide is nor- 
mally present in the fuel in an amount ranging from between about 
0.1 ppM to about | ppM, with best results being obtained within that 
range. 


18820 Gasoline fuel composition and method of using. Chloupek, 
F.J.; Chao, T.S. (to Atlantic Richfield Co.). US Patent 4,039,300. 2 
Aug 1977. Filed date 3 Jun 1974. 10p. 

An improved composition for fueling an internal combustion 
engine equipped with at least one carburetor is described. The 
gasoline consists of a major amount of hydrocarbons boiling in the 
gasoline boiling range, a minor amount of at least one detergent, and 
a minor amount of mineral oil of lubricating viscosity comprising at 
least about 50% by weight of aromatic hydrocarbons having an 
average molecular weight in the range from about 300 to about 700. 
The detergent and oil are both present in amounts sufficient to 
inhibit formation of deposits on the carburetor. An improved 
method for fueling such an engine using the composition described 
above is also disclosed. 


18821 Gasoline composition. Laity, J.L. (to Shell Oil Co.). US 
Patent 4,039,301. 2 Aug 1977. Filed date 4 Apr 1975. 12p. 

Novel gasoline compositions comprising gasoline and dis- 
solved or dispersed therein small quantities of from about 0.5 to 
about 100 parts by weight of a driveability-enhancing fluorine- 
containing polymer per million parts of gasoline will, after carbure- 
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tion in a multicylinder automobile engine, plate out a fluoropoly- 
meric deposit on the interior surfaces of the intake manifold of the 
engine thereby establishing on the manifold metal surface a coating 
of low wettability by any hydrocarbon gasoline component, either 
aliphatic or aromatic, and significantly improving the driveability 
performance of the engine. The driveability-enhancing fluorine- 
containing polymers useful in the gasoline compositions are charac- 
terized in that they must (1) have a critical surface tension of <17 
dynes/centimeter at 25°C, (2) have a high contact angle of at least 
40° to toluene at 22°C, (3) contain fluorine in the range of from 
about 20 to about 65% by weight, and (4) have a minimum solubility 
in gasoline of at least about 5 parts by weight per million. Illustrative 
examples include homopolymers of esters of fluorine-containing 
alcohol and monoethylenically unsaturated lower monocarboxylic 
or corresponding thio acid or copolymers of the fluorine-containing 
esters and a monoethylenically unsaturated nonfluorinated monomer 
selected from the group consisting of acrylic acid derivatives, alpha- 
olefins and other vinyl compounds. Also a method is provided for 
improving the driveability of an automobile by operating its internal 
combustion engine on the above novel gasoline compositions. 


18822 Oil soluble polymeric flocculants. Noren, G.K.; Diehl, 
R.C. (to Calgon Corp.). US Patent 4,038,176. 26 Jul 1977. Filed date 
22 Mar 1976. 4p. 

The use of oil soluble cationic polymers as flocculants for the 
purification of used motor oil is described. Polymers useful in the 
process of the instant invention include oil soluble polymers such as 
fatty acid salts of cationic polymers. 


18823 Gasoline additive compositions comprising a combination 
of diamine and polyamine Mannich bases. Garth, B.H. (to E.I. Du 
Pont de Nemours and Co.). US Patent 4,038,044. 26 Jul 1977. Filed 
date 12 Sep 1975. 6p. 

A description is given of a combination of diamine and higher 
polyamine Mannich condensation products useful in gasoline as 
carburetor detergents and useful also to control intake valve deposits 
and quick-heat intake manifold deposits. The diamine is ZNHC/sub 
n/H/sub 2n/NHZ and the polyamine is ZNH(C/sub x/H/sub 2x/ 
N(R’))/sub y/--C/sub x/H/sub 2x/NHZ wherein Z is an alkyl-and 
hydroxy-substituted benzyl, the alkyl having 50 to 1000 carbon 
atoms; R’ is hydrogen or Z with the proviso that at least one R’ is 
hydrogen; n is 2 to 6; x is 2 or 3; and y is 1 to 5. 


18824 Gasoline additive compositions comprising a combination 
of monomaine and polyamine Mannich bases. Garth, B.H. (to E.I. Du 
Pont de Nemours and Co.). US Patent 4,025,900. 26 Jul 1977. Filed 
date 12 Sep 1975. 12p. 

A combination of monoamine and polyamine Mannich con- 
densation products is described for use in gasoline as carburetor 
detergents and useful also to control intake valve deposits and quick- 
heat intake manifold deposits. The monoamide is Z/sub n/NR/sub 
3-n/, and the polyamine is ZNH(C/sub x/H/sub 2x/N(R’))/sub y/ 
C/sub x/H/sub 2x/NHZ wherein Z is an alkyl- and hydroxy- 
substituted benzyl group, the alkyl having 50 to 1000 carbon atoms; 
R is hydrogen or alkyl of 1 to 18 carbon attoms; n is 1 or 2; R’ is 
hydrogen or Z with the proviso that at least one R’ is hydrogen; x is 
2 or 3; and y is 1 to 5. 


18825 Chelates of cerium (IV), their preparation and gasoline 
containing said chelates. Hartle, R.J. (to Gulf Research and Develop- 
ment Co.). US Patent 4,036,605. 19 Jul 1977. Filed date 11 Jun 1973. 
10p. 

A gasoline motor fuel having improved antiknock character- 
istics is obtained by incorporating a novel chelate of cerium (IV) in 
the gasoline. Examples of the novel chelates of cerium (IV) inclued 
ps ceric 2,4-hexanedionate; ceric 3,5-octanedionate; ceric 2,2-di- 
methyl-3,5-heptanedionate; ceric 2,6-dimethyl-3,5-heptanedionate; 
and ceric 2,2,6,6-tetramethyl-3,5-heptanedionate. The chelates of 
cerium(IV) are prepared by a novel oxidative ligand exchange 
reaction between cerous acetylacetonate and a B-diketone. 


18826 Fuel. Simon, D.L. US Patent 4,036,604. 19 Jul 1977. 
Filed date 13 Aug 1974. 6p. 

A process is described for making a fuel by combining turpen- 
tine, alcohol and blending agent and reducing the temperature of a 
batch to form two separate phases of differing densities, both of 
which are separately useable as fuels for internal combustion engines. 
The proportions of combustion favor the denser phase. However, 
under certain conditions, the less dense phase may be desired. Either 
phase may also be combined with gasoline to enhance the perfor- 
mance of the gasoline. 


18827 ORI of today’s vehicles. Part II. Keller, B.D.; Meguerian, 
G.H.; Smith, J.B.; Tracy, C.B. pp 4lp, Paper SAE 770195 of In 
Inter-Industry Emission Control Program 2(IIEC-2). Progress report 
No. 3. Warrendale, PA; Society of Automotive Engineers, Inc. 
(1977). 

From Conference of the SAE International Automotive En- 
gineering Congress and Exposition; Detroit, MI, USA (28 Feb 1977). 
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See CONF-770205—P1. 

Continued studies with full-scale engines in the laboratory 
have provided additional information about the parameters that 
affect octane requirement increase (ORI) in today’s cars. Reduced 
coolant temperature studies showed an average decrease in ORI of 
about two units in two popular make engines and no effect in a third 
make. Coolant temperature had no significant effect on exhaust 
emissions from any of the engines tested. Tests conducted on gaso- 
line tail’ and properties showed that gasoline endpoint had no 
effect on ORI, while an increase in polycyclic nuclear aromatics 
increased it. A manganese antiknock additive reduced ORI in one 
make engine. Lube oil metal additive type and type of viscosity 
index (VI) improver affected ORI whereas, sulfated ash content did 
not affect it. A shortened laboratory test cycle produces ORI com- 
parable to a previous laboratory procedure. 


18828 Single-cylinder engine study of methanol fuel-emphasis on 
organic emissions. Hilden, D.L.; Parks, F.B. Warrendale, PA; Soci- 
ety of Automotive Engineers, Inc. (1976). 17p. (CONF-750264—3). 

From Automotive engineering congress and exposition; De- 
troit, MI, USA (24 Feb 1975). 

Exhaust emission and performance characteristics of a single- 
cylinder engine fueled with methanol are compared to those ob- 
tained either with gasoline or a methanol-water blend. The measure- 
ments of engine efficiency and power, and CO and NO/sub x/ 
emissions agree with trends established in the literature. Consequent- 
ly, the emphasis is placed on organic emissions (unburned fuel 
including hydrocarbons, and aldehydes), an area in which there is no 
consensus in the literature. In all cases with methanol fueling, the 
unburned fuel (UBF) emissions were virtually all methanol as op- 
posed to hydrocarbon compounds. Without special measures to 
overcome methanol’s large heat of vaporization, UBF emissions 
were four times greater with methanol than those with gasoline. 
Similarly, aldehyde emissions were an order of magnitude greater 
with methanol. These high levels of organic emissions with methanol 
were related to inadequate fuel-air mixture preparation, which was 
caused by methanol’s large heat of vaporization. Modifying the 
single-cylinder engine intake system to improve vaporization re- 
duced UBF emissions 80 to 90 percent with methanol and 30 to 50 
percent with gasoline. Aldehyde emissions were also significantly 
reduced by improving mixture preparation, but remained three to 
four times greater for methanol than for gasoline. 


18829 (DOE-tr—41) Possibilities for cost-effective use of alcohol 
fuels in Otto engine-powered vehicles. Bernhardt, W. [nd]. Transla- 
tion: source information not available. 11p. Dep. NTIS, PC A02/MF 
AOl. 

A feasibility study including cost benefit analysis is presented 
on the use of alcohol fuels in spark ignition automotive engines. Fuel 
consumption data are presented for methanol-gasoline mixtures and 
also for pure methanol using a fuel injection system versus a carbure- 
tor. Methanol production capabilities and possible future require- 
ments are discussed, and a similar analysis is given for ethanol use 
and production using Brazil as an example. Also discussed are: (1) 
cost effectiveness of alcohol fuels; (2) the value of methanol and 
ethanol as fuel components; (3) the cost for changeover from gaso- 
line to alcohol operation; and (4) engine concepts for utilization of 
alcohol fuels. (PMA) 


MATERIALS 


REFER ALSO TO CITATION(S) 20112, 20837 


18830 (CONF-770449—) X-ray, neutron, and electron scattering. 
Report of a materials sciences workshop. (Oak Ridge National! Lab., 
Tenn. (USA)). Aug 1977. Contract W-7405-ENG-26. 88p. Dep. 
NTIS, PC A06/MF AO1. 

From ERDA workshop on x-ray neutron and electron scat- 
tering; Oak Ridge, TN, USA (13 Apr 1977). 

The ERDA Workshop on X-ray, Neutron, and Electron 
Scattering to assess needs and establish priorities for energy-related 
basic research on materials. The general goals of the Workshop 
were: (1) to review various energy technologies where x-ray, neu- 
tron, and electron scattering techniques might make significant con- 
tributions, (2) to identify present and future materials problems in the 
energy technologies and translate these problems into requirements 
for basic research by x-ray, neutron, and electron scattering tech- 
niques, (3) to recommend research areas utilizing these three scatter- 
ing techniques that should be supported by the DPR Materials 
Sciences Program, and (4) to assign priorities to these research areas. 


18831 (LBL—6645) Phase transformations, stability, and materi- 
als interactions. Morris, J.W. Jr.; Brewer, L.; Cost, J.R.; Shewmon, 
P. (California Univ., Berkeley (USA). Lawrence Berkeley Lab.). Jul 
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1977. Contract W-7405-ENG-48. 30p. (CONF-770459—1). Dep. 
NTIS, PC A03/MF AO1. 

From Workshop on phase transformations, stability and mate- 
rials interactions; Berkeley, CA, USA (18 Apr 1977 

The proceedings of the Materials Sciences Workshop on 
Phase Transformations, Stability, and Materials Interactions are di- 
vided into sections according to the following topics: (I) workshop 
scope and priorities; (II) study group reports--ERDA mission needs; 
(Ill) study group reports--technical area research priorities. (SDF) 


18832 (LBL—6658) Report of the surface science workshop. 
Somorjai, G.A.; Yates, J.T. Jr.; Clinton, W. (California Univ., Berke- 
ley (USA). Lawrence Berkeley Lab.). Mar 1977. Contract W-7405- 
ENG-48. 94p. Dep. NTIS, PC A05/MF AOI. 

A three-day workshop was held to review the various areas 
of energy development and technology in which surface science 
plays major roles and makes major contributions, and to identify the 
major surface-science-related problem areas in the fields with 
ERDA’s mission in the fossil, nuclear, fusion, geothermal, and solar 
energy technologies and in the field of environmental control. The 
workshop activities are summarized. (GHT) 


18833 (NBS-SPEC.PUBL.—463) Materials information pro- 
grams. An interagency review of Federal agency activities on technical 
information about materials. Rossmassler, S.A. (ed.). (National 
Bureau of Standards, Washington, D.C. (USA). Office of Standard 
Reference Data). Jan 1977. 271p. (CONF-740424—). GPO $3.35. 

From Materials information programs meeting; Gaithersburg, 
MD, USA (16 Apr 1974). 

Separate abstracts were prepared for nine of the papers in this 
volume. Three others have already been cited in ERA; they may be 
found by referring to the entry CONF-740424-- in the Report 
Number index. The remaining papers were outside the field of 
interest of DOE. (RWR) 


18834 (UCRL— 13688) Relationships between fracture toughness 
and other material properties. Final report. Perra, M.; Finnie, I. 
(California Univ., Berkeley (USA). Coll. of Engineering). 1974. 
Contract W-7405-ENG-48. 79p. Dep. NTIS, PC AO5/MF AOl. 

The key experimental and analytical studies which have led 
to our present understanding of the mechanisms of ductile fracture 
are reviewed. It is concluded that insufficient progress has been 
made in the quantitative description of ductile separation mecha- 
nisms on a microscale to allow the realistic prediction of fracture 
toughness from material properties and microstructure. An experi- 
mental study of ductile fracture is underway which has the aim of 
determining the growth rate of voids in known plastic deformation 
fields as a function of triaxiality of stress and material work-harden- 
ing. Novel specimens of particularly well characterized microstruc- 
ture are utilized. 


18835 (JAPFNR—265) FBR metallic materials test manual. 
(Power Reactor and Nuclear Fuel Development Corp., Tokyo 
(Japan)). May 1977. Translation of N—251-77-17. 113p. Dep. NTIS 
(US Sales Only), PC A06/MF AO1. 

Work perfomred under United States—Japanese Fast Reactor 
Exchange Program. 

FBR metallic materials tests required from PNC for FBR 
development are conducted in many facilities, such as PNC O-arai 
Engineering Center, manufacturers and public laboratories. There- 
fore, it is desirable to clarify and/or define the various kinds of FBR 
metallic materials test procedures, and to standardize data sheets and 
graphs used in order to simplify comparison of test results with the 
other data and to apply them to FBR design standards. This test 
manual comprises test methods, standardized data sheets and graphs 
and their usage. 


METALS AND ALLOYS 
REFER ALSO TO CITATION(S) 17504, 19150, 19339, 19375, 19544 


18836 (ALO/3701—76/1, pp 172-175) High-temperature materi- 
als research at the Ames Laboratory. Sidles, P.H. 1976. 

From Workshop on the 5 MW solar tower program; Hous- 
ton, TX, USA (17 May 1976). 

In Report on the symposium and workshop on the 5 MWt 
solar thermal test facility. 

Research in high temperature materials at Ames Laboratory 
is synopsized. In ceramics, solid state mass transport processes, and 
thermal cycling induced cracking and spallation are being studied. In 
metallurgy, mass transports of solutes in metals at high temperatures, 
high temperature heat content, and high temperature alloys are 
being measured. In physics, solar absorptance and emittance, and 
high temperature thermal diffusivity measurements are in progress. 
Vaporization reactions, matrix isolation spectroscopy, structural 
chemistry, phase transitions, and structure and binding in refractory 
solids are all research topics in high temperature chemistry. Suggest- 





1944 ENERGY RESEARCH ABSTRACTS 


ed use of the 5 MW Solar Tower for preparation of research samples 
and measurement of physical properties of materials is highlighted. 


18837 (CONF-750677—P1) IV inter-American conference on 
materials technology. (Southwest Research Inst., San Antonio, Tex. 
(USA)). 1975. 907p. (In several languages). Research Institute, San 
Antonio. 

From 4. inter-American conference on materials technology; 
Caracas, Venezuela (29 Jun 1975). 

Fifty-six of the papers that were presented at the conference 
are included in Part I. A separate abstract was prepared for 23 
papers. One paper was previously abstracted for the DOE Energy 
Data Base. The remaining papers are not in scope for the data base. 
(RCK) 


18838 (CONF-750677—P2) IV inter-American conference on 
materials technology. Volume II. (Southwest Research Inst., San 
Antonio, Tex. (USA)). 1975. 270p. (In several languages). Research 
Institute, San Antonio, TX. 

From 4. inter-American conference on materials technology; 
Caracas, Venezuela (29 Jun 1975). 

Forty-five of the papers that were presented at the conference 
are included in Part 2. A separate abstract was prepared for 5 papers 
for the DOE Energy Data Base. 


18839 (NBS-SPEC.PUBL.—463, pp IV.2.1-IV.2.7) Metals and 
Ceramics Information Center. Lynch, J.F.; Moran, H.D. (Battelle 
Columbus Labs., OH). Jan 1977. 

From Materials information programs meeting; Gaithersburg, 
MD, USA (16 Apr 1974). 

In Materials information programs. 

The Metals and Ceramics Information Center (MCIC) is 
described. MCIC is a Department of Defense Information Analysis 
Center which collects, evaluates, and disseminates technical informa- 
tion on the characteristics, processing, and application of the ad- 
vanced metallic and ceramic materials. The origin, mission, materials 
scope, organization, information operations, publications, and ser- 
vices of the Center are discussed. 


18840 (ORNL—S5311) Metals and Ceramics Division materials 
science annual progress report for period ending June 30, 1977. 
McHargue, C.J. (comp.). (Oak Ridge National Lab., Tenn. (USA)). 
Sep 1977. Contract W-7405-ENG-26. 132p. Dep. NTIS, PC A07/ 
MF AOl. 


Progress is ae for research programs in the metals and 


ceramics division of ORNL. In structure of materials, theoretical 
research, x-ray diffraction studies, studies of erosion of ceramics, 
preparation and synthesis of high temperature and special service 
materials, and studies of stabilities of microphases in ri Rahim 
ture structural materials. Research into deformation and mechanical 
properties included physical metallurgy, and grain boundary segre- 
gation and embrittlement. Physical properties and transport phenom- 
ena were studied and included mechanisms of surface and solid state 
reactions, and properties of superconducting materials. The radiation 
effects program, directed at understanding the effects of composition 
and microstructure on the structure and properties of materials 
irradiated at elevated temperatures, is also described. (GHT) 


18841 (UCRL-Trans—11204) Asesoria Tecnica Industrial, S.A. 
de C.V. A Mexican experiment in technological integration activities 
in the metalworking sector. Rodriguez, M.V. Jan 1977. Translation of 
Mexican report. (CONF-760758—1). 39p. Dep. NTIS, PC A03/MF 
AOl. 


From Meeting of industry with research institutes of the 
oe. pact in the area of metallurgy; Caracas, Venezuela (27 Jul 
1976). 

To analyze the formation of the Industrial Engineering Advi- 
sory [ATISA], and what this group has accomplished to date, the 
following actions are examined: development of Mexican industry in 
the years since 1945, particularly the metalworking sector, and the 
reasons this industrial sector has developed a strong dependence on 
technology; the supply and demand of technical, engineering, and 
consulting services in Mexico, and the problems involved in meeting 
this demand in the metallurgy and metalworking sector; and some 
specific acts of technical assistance, engineering and information 
promoted by the Mexican government from 1970-1976. (GHT) 


PREPARATION AND FABRICATION 
REFER ALSO TO CITATION(S) 17305, 18984, 18995 


18842 (BDX—613-1655(Rev.)) Stress relief techniques for re- 
ducing thermal fatigue in solder joints. Jarboe, D.M. (Bendix Corp., 
Kansas City, Mo. (USA)). Feb 1978. Contract EY-76-C-04-0613. 
33p. on NTIS, PC A03/MF AO1. 

e most effective method for relieving stress on foam encap- 
sulated solder joints caused by thermal cycling is using silicone 
sleeving over component lead wires. The use of 128 kg/m (8 Ibs/ 
ft*) polyurethane foam rather than 320 kg/m? (20 Ibs/ft*) foam was 
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advantageous only when the component leads were not sleeved. 
Special lead configurations were no better than a standard 90 degree 
bend. None of the other methods used or devices tested was better 
than silicone sleeving. 


18843 (BDX—613-1706) Solderability test development. Final 
report. Jarboe, D.M. (Bendix Corp., Kansas City, Mo. (USA)). Oct 
1977. Contract EY-76-C-04-0613. 33p. Dep. NTIS, PC A03/MF 
AOl. 

Operating procedures and data reduction techniques applica- 
ble to the Meniscograph (General Electric Company, Limited) were 
developed. Using force-time traces from tests involving various 
sample materials and configurations, flux types, and test tempera- 
tures, the wetting rate and contact a were obtained through 
statistical treatment of the data. This information provides a means 
of directly correlating solderability with the physical phenomenon of 
wetting. 


18844 (BDX—613-1723(Rev.)) Machinability of metals as relat- 
ed to miniature precision components. Gillespie, L.K. (Bendix Corp., 
Kansas City, Mo. (USA)). Jan 1978. Contract EY-76-C-04-0613. 
115p. Dep. NTIS, PC A06/MF AO1. 

A study to determine how tool geometry and workpiece 
material can be selected to produce low cutting forces, small fillet 
radii, smooth surface finishes, and burr-free edges required for the 
production of reliable miniature precision parts has indicated that 
tool geometries typically specified for general machining applica- 
tions produce optimum results. Surface finishes of 0.56 to 1.07 um 
AA (22 to 40 microinches) can be produced while maintaining 76.2- 
pm (0.003 inch) fillet radii in ferrous and beryllium-copper alloys. 
Tool life is extremely short when fillet radii less than 76.2 »m must 
be maintained. Materials having high strain-hardening exponents 
produce large burrs. 


18845 (BDX—613-1801) Deposition of uniform aluminum films 
on Kapton laminates by electron beam evaporation. Sherman, D.M. 
(Bendix Corp., Kansas City, Mo. (USA)). 1977. Contract EY-76-C- 
04-0613. 19p. (CONF-770339—2). Dep. NTIS, PC A02/MF AO1. 

From International conference in metallurgical coatings, wear 
erosion session; San Francisco, CA, USA (28 Mar 1977). 

Aluminum films 10 um thick with a thickness uniformity in 
the one percent range have been obtained on the Kapton surface of a 
laminated substrate consisting of Kapton/Kapton/aluminum foil 
bonded with a thermosetting adhesive. The processing of the sub- 
strates before deposition necessary to obtain reasonable deposition 
cycle times and a minimal amount of deposition system contamina- 
tion was developed. The laminated substrates required bakeouts both 
at atmosphere and in high vacuum prior to deposition to permit 
evaporation at a pressure of 0.1 mPa (1 x 10~® torr). The deposited 
films exhibited a high specular reflectance and were thus mirror-like 
in appearance. Film resistivity was within 10 percent of that of bulk 
aluminum, and the films displayed a strong (111) fiber texture. 


18846 (CONF-750677—P 1, pp 231-238) Impact of surface integ- 
rity on machining productivity. Koster, W.P. (Metcut Research Asso- 
ciates Inc., Cincinnati). 1975. 

From 4. inter-American conference on materials technology; 
Caracas, Venezuela (29 Jun 1975). 

In IV inter-American conference on materials technology. 

Surface integrity data developed in recent years have brought 
into critical focus many situations where component performance is 
dependent upon the characteristics of machined ealbainn The sur- 
face integrity behavior of important structural materials--steel, 
nickel, and titanium base alloys--described. Surfaces characteristical- 
ly produced by milling, grinding, electrical discharge machining, and 
electrochemical machining are illustrated. These same surfaces are 
characterized in terms of residual stress profiles and fatigue behav- 
ior. Specific instances where surface integrity information has been 
used to overcome production problems or to enhance the reliability 
of components are cited. Examples of situations where relative 
insensitivity to metal removal variables has permitted significant 
reductions in machining costs are also discussed. Finally, manufac- 
turing methods necessary to achieve adequate surface integrity are 
described, along with suggestions for the control of processing 
through adequate specifications and inspection procedures. 14 fig- 
ures. 


18847 (CONF-750677—P 1, pp 508-514) Powder metallurgy pro- 
cessing of Astroloy. Bianchi, L.M. 1975. 

From 4. inter-American conference on materials technology; 
Caracas, Venezuela (29 Jun 1975). 

In IV inter-American conference on materials technology. 

Grain size, superplasticity, impurity content, segregation, and 
yields are discussed for the powder metallurgy of Astroloy. Me- 
chanical properties of samples of Astroloy are tabulated. It was 
concluded that the development of powder metallurgy processing 
techniques for alloys such as Astroloy depends on the utilization of 
production processes capable of producing and maintaining low 
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oxygen content in the powder and in the final parts produced. 
(RWR) 6 figures, 3 tables. (RWR) 


18848 (COO— 1676-45) Effect of purity, prestrain, and cooling 
rate on —_— strengthening in niobium single crystals. Fournier, 
R.; Gibala, R. (Case Western Reserve Univ., Cleveland, Ohio 
(USA). Dept. of Metallurgy and Materials Science). 15 Jul 1977. 
Contract EY-76-S-02-1676. 8p. (CONF-770613—5). Dep. NTIS, PC 
A02/MF AO1. 

From 2. international congress on hydrogen in metals; Paris, 
France (Jun 1977). 

Hydrogen strengthening of niobium at approximately 77°K 
depends on purity, prestrain at 295°K and cooling rate from 295°K. 
Increasing purity, prestrain and decreasing cooling rate reduce hy- 
drogen strengthening. High purity alloys exhibit hydride softening, a 
decrease in flow stress with increasing hydrogen content. 


18849 (LA-UR-—-77-719) Review of some past and present 
powder metallurgy programs at the Los Alamos Scientific Laboratory. 
Sheinberg, H. (Los Alamos Scientific Lab., N.Mex. (USA)). 1977. 
Contract W-7405-ENG-36. 38p. (CONF-770544—1). Dep. NTIS, 
PC A03/MF AOl. 

From International symposium on powder metallurgy; Kiev, 
USSR (11 May 1977). 

Powder metallurgy programs at LASL are reviewed. Topics 
covered include: KIWI reactor fuel elements; Phoebus reactor fuel 
elements, criticality control and poison plate material, structural 
composites for fuel element supports, and heat shields for fuel 
element supports; thermionic emitter reactor uranium carbide—zir- 
conium carbide fuel pins, and molybdenum—uranium oxide fuel 
pins; laser and electron beam fusion targets; and current work in 
MHD components. (GHT) 


18850 (LA-UR—77-2110) Rate and pressure dependence of con- 
taminants in vacuum deposited aluminum films. Springer, R.W.; Cat- 
lett, D.S. (Los Alamos Scientific Lab., N.Mex. (USA)). 1977. Con- 
tract W-7405-ENG-36. 18p. (CONF-771110—4). Dep. NTIS, PC 
A02/MF AOl1. 

From 24. national vacuum symposium of the American 
Vacuum Society; Boston, MA, USA (8 Nov 1977). 

Experiments were conducted to measure the quantity of 
trapped impurities in electron beam-deposited aluminum films. The 
depositions were conducted at the 1.3 x 10°* Pa to 1.3 x 10°? Pa 
pressure range with rates varying from a few A/sec to 70 A/sec. An 

GA was used to record the residual gas spectrum before and 
during all runs. The films were analyzed by sputter profiling and 
Auger Electron Spectroscopy. The chief contaminants found were 
carbon and oxygen. The carbon contaminant tracked the gauge 
pressure over two orders of magnitude, ranging from a few atomic 
percent to the 500 to 1000 ppM range. The partial pressures of H2O, 
Oz, and other gases were varied during deposition to determine their 
individual roles in contaminating the films. As a result, a relationship 
between the residual gas spectrum and chemical analysis was found. 
5 figures. 


18851 (NUREG—0376) Residual stresses at girth-butt welds in 
pipes and pressure vessels. Final report, April 1, 1976—June 30, 1977. 
Rybicki, E.F.; Groom, J.J.; Lemcoe, M.M.; Mishler, H.W.; Roda- 
baugh, E.C.; Schmuester, D.W.; Stonesifer, R.B.; Strenkowski, J.S. 
(Battelle Columbus Labs., Ohio (USA)). Aug 1977. 148p. $8.00. 

A research program directed at developing a model or 
models to predict residual stress distributions due to girth-butt welds 
in pressure vessels and pipes is described. The program consisted of 
three tasks. In task 1, a critical review of the literature was conduct- 
ed to obtain relevant information for developing and verifying the 
residual stress models. Task 2 was to provide specific experimental 
data for the purpose of checking the model capabilities and identify- 
ing characteristics of residual stress distributions in girth-butt welds. 
In task 3, residual stress models were developed. (GHT) 


18852 (ORNL/MIT—241) Three-dimensional temperature histo- 
ry of a multipass, filled weldment. Part 1. Kleinschmidt, D.E.; Trinh, 
T.; Troiano, R.A. (Massachusetts Inst. of Tech., Oak Ridge, Tenn. 
(USA). School of Chemical Engineering Practice). 27 Oct 1976. 
Contract W-7405-ENG-26. 3lp. Dep. NTIS, PC A03/MF AOI. 

A conceptual model is developed for the three-dimensional 
temperature history of a multipass, filled weldment. Property vari- 
ations with temperature and phase change are included. A math- 
ematical model and finite difference equations are derived from the 
conceptual model and a solution procedure for the equations is 
presented. 


18853 (ORNL/MIT—245) Three-dimensional temperature histo- 
ry of a multipass filled weldment. Part 2. Pinkowish, J.A.; Whitman, 
P.K. (Oak Ridge National Lab., Tenn. (USA)). 21 Dec 1976. Con- 
tract W-7405-ENG-26. 49p. Dep. NTIS, PC A03/MF AO1. 
Computer simulation of the three-dimensional temperature 
history in a multipass filled weldment was attempted by modifying a 
transient heat transfer code, HEATINGS. The model includes tem- 
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perature-dependent physical parameters, radiation and convection 
heat losses, turbulent and laminar convection in the molten pool, and 
variable arc velocity, intensity, and weld geometry. The model 
requires approximately 28 CPU min to simulate one second of 
welding. 15 figures, 8 tables. 


18854 (RFP—2681) Fundamental mechanisms of penetration in 
GTA welding. Mills, G.S. (Atomics International Div., Golden, Colo. 
(USA). Rocky Flats Plant). 1977. Contract EY-76-C-04-3533. 21p. 
MF AOl1. 

Continued study of arc properties using emission spectros- 
copy coupled with computer simulation of the heat flow in welds 
has led to an understanding of the phenomena that control weld 
fusion zone shape. It was found that the liquid metal flow patterns in 
the weld pool are of prime importance and that arc current density 
characteristics and base metal properties have only indirect influ- 
ence. The mode of interaction between the arc and weld pool flow is 
presented in qualitative terms. 


18855 (SAND—77-0237C) Steady-state thermomechanical finite 
element analysis of elastoviscoplastic metal forming processes. 
Dawson, P.R.; Thompson, E.G. (Sandia Labs., Albuquerque, 
N.Mex. (USA); Colorado State Univ., Fort Collins (USA)). 1977. 
Contract EY-76-C-04-0789. 29p. (CONF-771120—6). Dep. NTIS, 
PC A03/MF AOl1. 

From Winter annual meeting of the American Society of 
Mechanical Engineers; Atlanta, GA, USA (27 Nov 1977). 

Extrusion and rolling processes exhibiting large amounts of 
plastic flow are analyzed using a finite element technique that is 
based on a modified creeping viscous flow approximation. The 
technique, called the initial stress-rate method, iteratively corrects 
creeping viscous flow solutions to generate results that include 
elastic response. The momentum equations have been coupled with 
the energy equation to provide the capability to predict thermome- 
chanical response during forming operations. 


18856 (SAND—77-1410) Metal transfer during vacuum consum- 
able arc remelting. Zanner, F.J. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). Nov 1977. Contract EY-76-C-04-0789. 56p. Dep. NTIS, PC 
A04/MF AO1. 

A description of the vacuum consumable arc remelt process 
as related to solidification and a review of vacuum arc literature is 
presented. Metal transfer at arc lengths less than or equal to 3 cm 
was found to occur when liquid metal spikes hanging from the 
cathode form a low resistance bridge (drop short) by touching the 
anode and subsequently rupturing. During the bridge lifetime (0.0003 
to 0.020 s) the arc is extinguished and all of the electrical power is 
directed through the molten bridge. The formation and rupture of 
these molten metal bridges are confirmed with electrical resistance 
measurements. At long arc lengths (greater than 10 cm) the spikes 
separate before touching the anode. 


18857 (SAND—77-8511) Electrodeposition of zinc—nickel 
alloys coatings. Dini, J.W.; Johnson, H.R. (Sandia Labs., Albuquer- 

que, N.Mex. (USA)). Oct 1977. Contract EY- 16-C-04-0789. 38p. 
(CONF- 771094—1). Dep. NTIS, PC A03/MF AO1. 

From Workshop on alternatives for cadmium electroplating 
in metal finishing; Gaithersburg, MD, USA (4 Oct 1977). 

One possible substitute for cadmium in some applications is a 
zinc—nickel alloy deposit. Previous work by others showed that 
electrodeposited zinc—nickel coatings containing about 85 percent 
zinc and 15 percent nickel provided noticeably better corrosion 
resistance than pure zinc. Present work which supports this finding 
also shows that the corrosion resistance of the alloy deposit com- 
pares favorably with cadmium. 


18858 (UCRL—13775) Investigation of the sintering kinetics of 
lead powders. Final technical report. Higgins, P.K.; Munir, Z.A. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
Aug 1977. Contract W-7405-ENG-48. 82p. MF AOl 

An analysis of the parameters involved in the sintering of lead 
powders under vacuum has been made. Sintering was accomplished 
at temperatures between 250° and 280°C. Evaluation of surface area 
reduction data results in values of the mechanism exponent N 
between 5.3 and 6.7. Lack of shrinkage and the low vapor pressure 
of lead at the experimental temperatures lead to the conclusion that 
surface diffusion is the rate-controlling sintering mechanism. Howev- 
er, comparison of the experimentally measured activation energy, 
170 kJ/mol (40.7 Kceal/mol), to that reported in the literature for 
surface self-diffusion of lead showed a significant discrepancy. Ef- 
fects of pore isolation and surface oxide layers are proposed as 
possible explanations for this discrepancy as well as the deviation in 
the N values from those obtained theoretically. An attempt to isolate 
the effect of the oxide layer was made by sintering lead in a 
hydrogen atmosphere. Under these conditions, sintering is accompa- 
nied by shrinkage, thus indicating the presence of bulk-transport 
process. A mechanism exponent corresponding to viscous flow 
sintering was obtained. Furthermore, the calculated activation 
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energy for this process was in good agreement with that reported for 
creep in lead. 


18859 (UCRL—13777) Fabrication of beryllium hemispheres. 
(Battelle Columbus Labs., Ohio (USA)). 20 Sep 1977. Contract W- 
7405-ENG-48. 5p. Dep. NTIS, PC A02/MF AOl1. 

Fabrication of two hemispheres from high cg (P-1) beryl- 
lium powder by hot-isostatic pressing (HIP) of cold-isostatically 
pressed (CIP) preforms is described. 


18860 (UCRL—80348) Explosive fabrication of rapidly solidified 
alloys. Cline, C.F.; Mahler, J.; Finger, M.; Kuhl, W.; Hopper, R. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 11 
Nov 1977. Contract W-7405-ENG48. 15p. (CONF-771146—1). Dep. 
NTIS, PC A02/MF AO1. 

From Rapid solidification processing) principles and technol- 
ogies; Reston, VA, USA (13 Nov 1977). 

A review of facilities, techniques, and initial results of the 
explosive welding and compaction of rapidly solidified alloys is 
presented. 


18861 (Y—2079) Welding uranium with a multikilowatt, continu- 
ous-wave, carbon dioxide laser welder. Turner, P.W.; Townsend, A.B. 
(Oak Ridge Y-12 Plant, Tenn. (USA)). 15 Jun 1977. Contract W- 
7405-ENG-26. 23p. Dep. NTIS, PC A02/MF AO1. 

A 15-kilowatt, continuous-wave carbon dioxide laser was 
contracted to make partial-penetration welds in 6.35-and 12.7-mm- 
thick wrought depleted uranium plates. Welding power and speed 
ranged from 2.3 to 12.9 kilowatts and from 21 to 127 millimeters per 
second, respectively. Results show that depth-to-width ratios of at 
least unity are feasible. The overall characteristics of the process 
indicate it can produce welds resembling those made by the elec- 
tron-beam welding process. 


18862 (Y/Sub—3347/1) Control of spiking in partial penetration 
of electron beam welds. Final report, 1 October 1969—1 October 
1976. (Ohio State Univ., Columbus (USA). Dept. of Welding Engi- 
neering). 15 Nov 1976. Contract W-7405-ENG-26. 161p. Dep. NTIS, 
PC A08/MF AOl1. 

An investigation of the penetration mechanism of high energy 
density electron beams and an evaluation of electron beam deflection 
as a method of penetration control are presented. A discussion of 
electron beam mechanics including several penetration theories is 
presented in the introduction and background. Slur radiographs 
made using a pinhole x-ray camera are evaluated to determine 
velocity and acceleration of the point of beam impingement. Meth- 
ods of cavity closure are discussed with possible causes of surface 
sealing of the beam cavity. A method of penetration, after the cavity 
has closed, based on the curves relating velocity and acceleration to 
penetration distance is considered. An estimate of cavity pressure is 
made from the maximum acceleration of the beam-metal interface. A 
system using an x-ray detector coupled with a beam deflecting 
device is detailed and evaluated. As this is the first attempt at 
penetration control by beam deflection the investigation seeks only 
to determine the feasibility of the idea without attempting a thor- 
ough analysis of range of abilities or quality of welds made by such 
devices. on several specimens which are presented beam 
deflection appears capable of controlling penetration depth. It is 
— that the ideas presented here will inspire future research along 
these lines. 


18863 (SAND—77-6023) Study on freon gas plasma etching. 
Mimura, Y. (Musashino Electrical Communication Lab., Tokyo 
(Japan)). Nov 1977. Translation by H. Kubota of Japanese report. 
8p. Dep. NTIS, PC A02/MF AO1. 

The etching properties associated with the use of freon 
plasma gas and the fine pattern forming properties were studied. The 
results are reported. (GHT) 


18864 (SAND—77-6022) Plasma etching of platinum film. 
Hirobe, Y.; Iwamatsu, S. Nov 1977. Translation by H. Kubota of 
Japanese + sg Sp. Dep. NTIS, PC A02/MF AO1. 

Studies of the relationship between etching rate and gas 
composition, finishing precision, etching mechanism, and the appli- 
cation of plasma etching to the forming of a Ti-Pt-Au 3-layer 
electrode for use in high reliability semiconductor devices are re- 
ported. (GHT) 


18865 Welding Research Council progress reports. Weld. Res. 
Counc. Prog. Rep.; 32: No. 4, vp(Apr 1977). 

Progress reports on uncompleted research, proposed pro- 
grams of research, and other pertinent information are given. 


18866 Welding Research Council progress reports. Weld. Res. 
Counc. Prog. Rep.; 32: No. 2, vp(Feb 1977). 

Progress reports on uncompleted research, proposed pro- 
grams of research, and other pertinent information are given. 


18867 Welding Research Council yearbook, 1977—78. Weld. Res. 
Abroad; 1-60(1977). 
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Activities of the various committees of the Welding Research 
Council as well as membership in each are reported for 1977 to 1978. 
In addition, the 1977 to 1978 budget, a summary of international 
activities, and by-laws and rules of procedure for the Council are 
included. (SDF) 


18868 Evaluation of Inconel X750 weldments for cryogenic appli- 
cations. Wells, J.M. (Westinghouse Research Labs., Pittsburgh). pp 
80-90 of In Advances in cryogenic engineering. Volume 22. Timmer- 
haus, K.D.; Reed, R.P.; Clark, A.F. (eds.). New York; Plenum Press 
(1977). 

From International cryogenic materials conference; Kingston, 
Ontario, Canada (22 Jul 1975). 

See CONF-750716—. 

This paper reviews the results of an evaluation of several 
weldments in Inconel X750 nickel-base superalloy, one prime candi- 
date structural material for cryogenic machinery applications. Gas 
tungsten arc (GTA) and vacuum electron beam (VEB) weldments 
were evaluated in X750 material in three processed conditions, 
namely: (1) solution treated (ST) prior to welding, (2) solution 
treated and double aged (STDA) prior to welding, and (3) solution 
treated and double aged following welding. Radiographic, metallo- 
graphic, and fractographic examinations of all weldments were 
conducted. Mechanical and fracture-mechanical tests were conduct- 
ed son transverse weldment samples from room temperature to 
4.2°K. 


18869 Chemical vapor deposition of Nb;Ge. Roland, G.W.; Bra- 
ginski, A.I. (Westinghouse Research Labs., Pittsburgh). pp 347-355 
of In Advances in cryogenic engineering. Volume 22. Timmerhaus, 
K.D.; Reed, R.P.; Clark, A.F. (eds.). New York; Plenum Press 
(1977). 

From International cryogenic materials conference; Kingston, 
Ontario, Canada (22 Jul 1975). 

See CONF-750716—. 

The purpose of this paper is to report the status of a study of 
NbsGe as a practical superconductor. The results obtained to date 
should still be regarded as preliminary, and therefore no detailed 
analysis is presented. However, two conclusions of a general nature 
can be made from the exploratory study. (1) The CVD process has 
already proven its capability to prepare the NbsGe superconductor 
in a practical configuration. Relatively uniform tape sections have 
dimensions adequate for extensive, application-oriented characteriza- 
tion. Much longer sections of NbsGe tape could be obtained by 
continuous coating of a moving tape. (2) The high-field dc critical 
currents and low-field ac losses of the first tape sections approach 
those of commercial Nb3Sn tapes. Further, substantial improvements 
in these properties could be achieved through metallurgical control 
of the NbsGe microstructure. 


18870 Computer experiments on radiation-induced defect produc- 
tion and defect annealing. Beeler, J.R. Jr. (North Carolina State 
Univ., Raleigh). Trans. Am. Nucl. Soc.; 27: 314-315(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


18871 Forming and fabrication of superalloys. Jackman, L.A. 
(Special Metals Corp., New Hartford, NY). pp 42-58 of In Proceed- 
ings of the symposium on properties of high temperature alloys with 
emphasis on environmental effects. Volume 77-1. Foroulis, Z.A.; 
Pettit, F.S. (eds.). Princeton, NJ; The Electrochemical Society, Inc. 
(1976). 

From Electrochemical Society meeting; Las Vegas, NV, 
USA (17 Oct 1976). 

See CONF-761057—P1. 

Because they are designed to afford greater strength at elevat- 
ed temperatures, nickel, iron nickel, and cobalt-base superalloys are 
difficult to form and fabricate. Primary hot working processes 
applied to ingot breakdown include forging, extruding, and rolling. 
Secondary hot working operations used to produce shapes include 
extrusion, rolling, open-die forging, closed-die forging, upset forg- 
ing, roll forging, and ring rolling. Superalloys can be cold formed by 
techniques similar to those used for stainless steel. The precipitated 
phases present in superalloys allow thermomechanical processing to 
achieve desired structures and properties. Superplastic forming (GA- 
TORIZING) is a new hot working technique for producing near net 
shape parts using extremely low stresses. Powder metallurgy of both 
conventional and ODS alloys is another area of intense activity. 
Because of problems encountered with welding, diffusion bonding is 
becoming increasingly popular. Special machining techniques such 
as EDM and ECM are widely used. 


18872 (BNWL-tr—281) Sputtering methods and their applica- 
tions in technology. Fiedler, O.; Schoeneich, B.; Reisse, G.; Erler, 
H.J. Translated from Wiss. Z. Tech. Hochsch. Karl-Marx-Stadt; 12: 
No. 4, 483-514(1970). 58p. Dep. NTIS, PC A04/MF AO1. 
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A summary report is presented on the application of new 
methods of ion sputtering for the production of thin films and for the 
etching of solid substances (sputter-etching). The method of oper- 
ation and capabilities of various sputtering systems are compared 
with one another with special emphasis on rf and ion-beam sputter- 
ing. Sputtered films of metals, semiconductors and insulators are 
used in microelectronic components and assemblies. The qualities of 
the insulator films are comparable with those of thermally oxidized 
films or films deposited from the gas phase. There is growing interest 
in sputtering epitaxy and pattern etching by ion sputtering. Addition- 
al possible applications are the production of optical, catalytic, 
superconducting and corrosion-protecting films. 


STRUCTURE AND PHASE STUDIES 
REFER ALSO TO CITATION(S) 18908, 18982, 20432 


18873 (BNL—23181) Theory of alloy phases. Watson, R.E.; 
Ehrenreich, H.; Bennett, L.H. (Brookhaven National Lab., Upton, 
N.Y. (USA); Harvard Univ., Cambridge, Mass. (USA); National 
Bureau of Standards, Washington, D.C. (USA)). 1977. Contract EY- 
76-C-02-0016. 32p. (CONF-770116—6). Dep. NTIS, PC A03/MF 
AOl. 

From Workshop on application of phase diagrams in metal- 
lurgy and ceramics; Gaithersburg, MD, USA (10 Jan 1977). 

Various non-thermodynamic approaches to understanding 
and predicting phase diagrams are explored from the viewpoint of 
solid-state physics. The review is intended to indicate the scope of 
activity and some of the progress which has been made. (GHT) 


18874 (CONF-750677—P2, pp 77-85) Solidification microstruc- 
tures of aluminum—uranium alloys. Filho, F.A. (Instituto de Energia 
Atomica, Sao Paulo, Brazil); Vieira, R.R. 1975. (In Portuguese). 

From 4. inter-American conference on materials technology; 
Caracas, Venezuela (29 Jun 1975). 

In IV inter-American conference on materials technology. 
Vol. II. 

The solidification microstructures of Al—U alloys with 40 to 
20 percent U obtained by conventional and unidirection solidifica- 
tion were determined. The conditions for the formation of primary 
crystals and for the eutectic were verified and the influence of 
variables on the structure obtained was analyzed. The effect of the 
cooling rate on the structure of the alloys, principally of the eutectic 
composition (13 percent U) and the hypereutectic (over 13 percent 
U), was studied. The effects of the growth rate and the thermal 
gradient in the liquid were analyzed. It was shown that the structure 
can be analyzed by using the coupled zone concept. A qualitative 
localization was made of the composition and temperature intervals 
at which the eutectic grows. 


18875 (CONF-770908—5) Anomalous Au(111) surfaces studies 
by LEED, AES, and oxygen chemisorption. Zehner, D.M.; Wendel- 
ken, J.F. (Oak Ridge National Lab., Tenn. (USA)). 1977. Contract 
W-7405-ENG-26. 5p. Dep. NTIS, PC A02/MF AO1. 
From 7. international Vac. congress and 3. international con- 
ference on solid surfaces; Vienna, Austria (12 Sep 1977). 
ED patterns obtained from clean Au(111) surfaces, show 
that each integral order diffraction beam in the normal (1 x 1) 
pattern is surrounded by hexagonal arrays of reflections aligned 
along the [110]. The spacing between these additional diffraction 
features is approximately 4 percent of that between the integral 
order beams and leads to the suggestion that the outermost layer of 
atoms is not completely coherent with respect to the bulk structure. 
Oxygen was found to adsorb on the clean surface at sample tempera- 
tures above 500°C but its presence did not affect the LEED pattern. 
An increased rate of adsorption was observed on surfaces which 
contained small quantities of Ca. This chemisorbed oxygen could be 
removed by ion bombardment but not by heating up to 800°C. 


18876 (COO—1198-1188) Ionic model for chromium, manganese, 
and iron impurities in copper. Abbas, D.C. (Illinois Univ., Urbana 
(USA)). 1977. Contract EY-76-C-02-1198. 12lp. Dep. NTIS, PC 
A06/MF AO1. 

Thesis. 

The NMR frequencies of Cu atoms which are near neighbors 
to Cr atoms in dilute CuCr have an anomalous temperature depen- 
dence. Comparison with data from CuMn and CuFe which display 
the normal temperature dependence of a Curie-Weiss law lead to the 
conclusion that an ionic model of the magnetic impurity is necessary 
to explain the data. A model which assumes a definite 3d/sup n/ 
configuration with a definite L-S ground state and includes 
intraconfigurational energy level splittings due to a crystalline elec- 
tric field and spin-orbit coupling is developed. The spin and orbital 
susceptibilities are calculated from the ionic structure and include 
the effects of the impurity electron-conduction electron mixing 
interaction in a perturbation treatment. The impurity hyperfine fields 
expected from the model are also calculated. Comparison of the 
model predictions with the data lead to the conclusion that (1) Cr 
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and Mn have the structure which corresponds to the free ion 
divalent configuration while Fe corresponds to a monovalent con- 
figuration, (2) the crystal field at the site of the magnetic atoms is 
opposite of that usually assumed, and (3) the Weiss temperature of 
CuCr is 2.9 +- 1.0 K which is higher than most previously reported 
values but agrees within the experimental errors with a recently 
published bulk magnetic susceptibility measurement. 


18877 (COO—2172-18) Grain boundary cavity growth under ap- 
plied stress and internal pressure. Mancuso, J.F. (Cornell Univ., 
Ithaca, N.Y. (USA). Materials Science Center). Aug 1977. Contract 
EY-76-S-02-2172. 80p. Dep. NTIS, PC A05/MF AO1. 

Thesis. 

The growth of grain boundary cavities under applied stress 
and internal gas pressure was investigated. Methane gas filled cav- 
ities were produced by the C + 4H reversible CH4 reaction in the 
grain boundaries of type 270 nickel by hydrogen charging in an 
autoclave at 500°C with a hydrogen pressure of either 3.4 or 14.5 
MPa. Intergranular fracture of nickel was achieved at a charging 
temperature of 300°C and 10.3 MPa hydrogen pressure. Cavities on 
the grain boundaries were observed in the scanning electron micro- 
scope after fracture. Photomicrographs of the cavities were pro- 
duced in stereo pairs which were analyzed so as to correct for 
perspective distortion and also to determine the orientational depen- 
dence of cavity growth under an applied tensile stress. 


18878 (COO—2183-11) Nucleation of voids. Final report, Octo- 
ber 1, 1971—January 31, 1977. Katz, J.L. (Clarkson Coll. of Tech., 
Potsdam, N.Y. (USA). Dept. of Chemical Engineering). Oct 1977. 
Contract EY-76-C-02-2183. 7p. Dep. NTIS, PC A02/MF AO1. 

The successful prediction of the conditions under which 
nucleation occurs in metals, as a result of the high concentrations of 
vacancies and interstitial atoms (and gas atoms) present in reactor 
environments, has been accomplished by (1) generalizing homogen- 
eous nucleation theory to account for nucleation of matter (i.e., 
vacancies) in the presence of its antimatter (i.e., interstitials), (2) 
further generalizing the theory to account for the effects of both 
trapped and soluble gas, and (3) modifying the theory to describe 
interstitial loop formation and including the effects of external stress. 


18879 (IS-M-—109) Effect of oxygen and hydrogen on the transi- 
tion and melting temperatures of samarium. Beaudry, B.J.; 
Gschneidner, K.A. Jr. (Ames Lab., Iowa (USA)). 1977. Contract W- 
7405-ENG-82. 7p. (CONF-771039—4). Dep. NTIS, PC A02/MF 
AOl. 

From 13. rare earth research conference; Olgebay Park, WV, 
USA (16 Oct 1977). 

Sm metal has been reported to undergo a transformation to an 
hep form at about 600°C. In the earlier study the transformation 
temperature was found to be sensitive to O content. In the present 
study, the transformation temperature was shown to be even more 
dependent on the presence of H. (Sm low in O and H was shown to 
transform at 731°C). The transformation is lowered to a eutectoid at 
430°C at 10 +- 1 at. percent H. Hydrogen raises both the B to y 
transition temperature and the melting point of Sm metal. The 
solubility of H in a-Sm is a maximum at 430°C (8.0 at. percent H). 
Above this temperature the solubility of H in B-Sm increases with 
temperature. The addition of 5 at. percent O to Sm lowers the a to B 
transition to 700°C, and raises both the B to y transition and the 
melting point to 960 and 1090°C, respectively. 


18880 (IS-M—115) Energy band structure of itinerant ferromag- 
net in the disordered phase. Liu, S.H. (Ames Lab., Iowa (USA)). 
1977. Contract W-7405-ENG-82. 8p. (CONF-771127—7). Dep. 
NTIS, PC A02/MF AO1. 

From 23. conference on magnetism and magnetic materials; 
Minneapolis, MN, USA (8 Nov 1977). 

The electronic structure of an itinerant ferromagnet is studied 
by the cluster-Bethe-lattice method in both the ordered and the 
disordered phases. In the ordered phase the energy bands are spin 
split as expected. In the disordered phase the propagation of an 
electron wave in the lattice is characterized by two complex wave 
vectors. These may be interpreted as two spin split bands,” and the 
spin disorder gives rise to the finite line width or lifetime of both 
bands. The result explains the lack of sensitivity of the photoemission 
spectrum of nickel to magnetic ordering, and the large spin disorder 
electrical resistivity in nickel and iron. 


18881 (LA-UR—77-2153) a-y phase transitions in Ce—Th 
alloys under high pressure. Huang, C.Y.; Smith, J.L.; Chu, C.W.; 
Schmidt, P.H. (Los Alamos Scientific Lab., N.Mex. (USA)). 1977. 
Contract W-7405-ENG-36. 26p. (CONF-770722—-4). Dep. NTIS, 
PC A03/MF AOI. 

From International conference on high pressure and low 
temperature physics; Cleveland, OH, USA (20 Jul 1977). 

Important new results concerning the a-y phase transitions in 
Ce/sub 1-x/Th/sub x/ alloys under pressure can be summarized. For 
a given x, the temperature of the transition increases linearly with 
pressure. For a given x, larger than x/sub c/, the divergence of dR/ 
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dT decreases with increasing pressure and causing broader peaks. 
The critical exponents, where they could be extracted, were always 
less than the mean field value of 3 under any applied pressure. 
Finally, the shift of the transition temperature with pressure (dT/sub 
c//dP) decreases with increasing x until it levels off near the critical 
concentration, x/sub c/. These results point out that x and P cannot 
be taken to be thermodynamically equivalent and that the transition 
does not appear to be a mean field type for P > 0. 


18882 (LBL—6068) Isothermal transformation studies on the 
effect of alloying elements (Mo, Ni, Cr, Mn, Al, Si, Co) in steels on the 
kinetics of the austenite to bainite transformation. Llopis, A.M. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). Dec 
1976. Contract W-7405-ENG-48. 214p. Dep. NTIS, PC A10/MF 


AOl. 

Thesis. 

Thermodilatomeric experiments were performed on seven Fe- 
C-X ternary systems (where X = Mo, Ni, Cr, Mn, Al, Si, Co) at 
different alloy concentrations. TTT diagrams for the isothermal 
decomposition of austenite in the bainite range were obtained. Ex- 
tension of these experiments included combinations of some of the 
alloying elements such as Fe-C-Mo-Ni, Fe-C-Mo-Cr, Fe-C-Ni-Cr in 
order to determine what their interaction effects were in the bainite 
transformation. All the alloying elements studied accelerated the 
austenite decomposition for isothermal treatments just above the M/ 
sub s/ giving for the reaction start curve an S-like curve. Present 
results indicated that Mn, Ni, Cr and Al retarded the bainite reac- 
tion. The bainite reaction below 500°C was unaffected by Si when 
present by itself and was accelerated by the presence of Co, and by 
the presence of Mo to a lesser degree. Combined additions had a 
synergistic effect on reaction start times for the isothermal decompo- 
sition of the austenite and suggested interaction effects (e.g., Ni-Cr, 
Mo-Cr, Mo-Ni systems). However, the effect of three combined 
additions on kinetics of further stages of transformation was less well 
defined. 


18883 (LBL—6242) Morphology, crystallography and formation 
of dislocated (lath) martensites in steels. Thomas, G.; Rao, B.V.N. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). May 
1977. Contract W-7405-ENG-48. 20p. (CONF-770562—1). Dep. 
NTIS, PC A02/MF AO1. 

From International conference on martensitic transformation; 
Kiev, USSR (16 May 1977). 

A detailed electron diffraction and microscopy examination 
of dislocated lath martensites was performed. Martensite laths are 
concluded to be thin platelets and individual laths are the fundamen- 
tal nucleation events. (GHT) 


18884 (LBL—6654) Structure of ordered alloys. Sinclair, R.; 
Thomas, G. (Stanford Univ., Calif. (USA). Dept. of Materials Sci- 
ence and Engineering; California Univ., Berkeley (USA). Dept. of 
Materials Science and Engineering). Aug 1977. Contract W-7405- 
ENG-48. 23p. (CONF-770744—1). Dep. NTIS, PC A02/MF AOl1. 

From Interrational symposium on order and disorder in 
solids; Paris, France (4 Jul 1977). 

Recent progress in studying ordered alloys by lattice fringe 
imaging is reviewed. Firstly the optimum experimental conditions 
for producing images suitable for interpretation are outlined. Sec- 
ondly lattice and conventional imaging are compared and the advan- 
tages of the former for obtaining atomic level detail and composi- 
tional estimates are described. Finally some important results from 
this program are discussed, particularly the evidence for a microdo- 
main model of short-range order and the fine structure of various 
ordered lattice defects. 


18885 (LBL—6657) Design of duplex low carbon steels for im- 
proved strength: weight applications. Koo, J. (California Univ., Berke- 
ley (USA). Lawrence Berkeley Lab.). Aug 1977. Contract W-7405- 
ENG-48. 177p. Dep. NTIS, PC A0S/MF AO1. 

Thesis. 

Duplex ferrite-martensite (DFM) steels with excellent combi- 
nations of strength and formability have been selected from first 
principles, and their microstructure-property relationships estab- 
lished through a systematic investigation of a series of ternary Fe/X/ 
0.1 C steels (X being varying amount of Cr and Si). Duplex process- 
ing consists of initial austenitization and quenching to form 100% 
martensite, followed by annealing in the (a + y) range and subse- 
quent quenching. The resultant DFM morphology is controlled by 
the type and amount of alloying element X. 


18886 (SAND—77-0700C) Metastable phases produced by ion 
implantation in metals. Borders, J.A. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). 1977. Contract EY-76-C-04-0789. 8p. Dep. NTIS, 
PC A02/MF AOl. 

Experimental evidence for the formation of metastable phases 
in metals using ion implantation is reviewed. Ion channeling and 
transmission electron microscopy are the main experimental tech- 
niques which have been used to investigate these materials. For 
heavy metallic implanted species at low implanted concentrations 
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(less than or equal to 1 at. percent), the materials are generally 
substitutional solid solutions, often exceeding equilibrium solid solu- 
bilities. At higher concentrations both metastable solid solutions and 
amorphous structures can be produced. Examples from the Ag : Cu, 
Ta : Cu, Dy : Ni, and Au : Pt systems are shown to illustrate specific 
points. A thermal spike-type mechanism has been proposed to ex- 
plain these behaviors. 


18887 (SAND—77-1445C) Combined transmission electron mi- 
croscope and ion channeling study of metastable metal alloys formed 
by ion implantation. Cullis, A.G.; Borders, J.A.; Hirvonen, J.K.; 
Poate, J.M. (Sandia Labs., Albuquerque, N.Mex. (USA)). 1977. 
Contract EY-76-C-04-0789. 9p. (CONF-770984— 1). Dep. NTIS, PC 
A02/MF AOl1. 

From Conference on developments in electron microscopy 
and analysis; Glasgow, UK (12 Sep 1977). 

Recently, ion implantation has been used to produce metasta- 
ble alloy layers with a range of structures from crystalline substitu- 
tional solid solutions to amorphous. The technique offers the possi- 
bility of producing metastable metal layers with unique physical 
properties. Its application in the formation of alloys exhibiting differ- 
ent although complementary types of metastability is described. The 
metal combinations chosen (Ag-Cu and Ta-Cu) show little mutual 
solubility under equilibrium conditions. 


18888 Structure and properties of metallic glasses. Chaudhari, P. 
(IBM Thomas J. Watson Research Center, Yorktown Heights, NY); 
Turnbull, D. Science; 199: No. 4324, 11-21(6 Jan 1978). 

Recent experience has shown that certain metal alloys can be 
put into glass form by rapid melt-quenching or by various condensa- 
tion processes. Models for the nature and structure of these glasses 
are surveyed and shown to be quite parallel to those already devel- 
oped for the more common nonmetallic glasses. The rather unique 
magnetic, superconducting, and mechanical properties and the tech- 
nical potential of metallic glasses are also discussed. 


18889 Microstructures of Inconel X750 for cryogenic structural 
applications. Kossowsky, R. (Westinghouse Research Labs., Pitts- 
burgh). pp 59-67 of In Advances in cryogenic engineering. Volume 
22. Timmerhaus, K.D.; Reed, R.P.; Clark, A.F. (eds.). New York; 
Plenum Press (1977). 

From International cryogenic materials conference; Kingston, 
Ontario, Canada (22 Jul 1975). 

See CONF-750716—. 

An application area for cryogenic structural materials requir- 
ing immediate attention is superconducting electrical machinery. 
One of the major candidate structural materials is Inconel X750. The 
study described in this paper was directed toward (1) defining the 
microstructural characteristics of X750 and determining the effects 
of processing on microstructural variables, (2) defining the failure 
modes of specimens tested at cryogenic temperatures, and (3) estab- 
lishing a correlation between the observed mechanical properties at 
cryogenic temperatures and microstructural details. A controlled 
microstructure, resulting from lowering carbide contents, and a 
built-in dislocation structure resulting from an optimized thermal- 
mechanical treatment are recommended to improve the strength and 
ductility of X750 at low temperatures. 


18890 Dimensional instability of CF8 stainless-steel castings at 
elevated temperatures. Hull, F.C. (Westinghouse Research and De- 
velopment Center, Pittsburgh); Eiffler, E.E. Trans. Am. Nucl. Soc.; 
27: 221-222(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


18891 Three-dimensional analysis of cellular microstructures by 
computer simulation. Hanson, K.; Morris, J.W. Jr. (Univ. of Califor- 
nia, Berkeley). Trans. Am. Nucl. Soc.; 27: 297(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


18892 Theoretical study of two-phase decomposition and coarsen- 
ing. Pundarika, E.S.; Hanson, K.; Morris, J.W. Jr. (Univ. of Califor- 
nia, Berkeley). Trans. Am. Nucl. Soc.; 27: 321-322(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


18893 (DOE-tr—8) Research on the gamma and alpha phases in 
iron—nickel alloys near the martensitic transformation point. 1. Dif- 
fuse dispersion of the electrons and roentgen rays. Tyapkin, Yu.D.; 
Pushin, V.G.; Romanova, R.R.; Buinov, N.N. Translated from Fiz. 
Met. Metalloved.; 41: No. 5, 1040-1048(1976). 18p. Dep. NTIS, PC 
A02/MF AOl1. 
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Diffuse dispersion of electrons and x-rays was found in Fe— 
Ni alloys (27 to 50 wt.%). The diffuse dispersion is described and is 
connected with a change in the fine structure of the austenite as a 
result of the instability of the fcc lattice near the temperature of the 
initial martensitic transformation. In alpha martensite, during the 
cooling of the Fe—Ni alloys there is also a diffuse dispersion 
corresponding to the presence in the bec lattice of coordinating atom 
elements close to the tightly packed one. (GHT) 


MECHANICAL PROPERTIES 


REFER ALSO TO CITATION(S) 17666, 17708, 17725, 17736, 
17812, 17930, 18103, 18846, 18848, 18885, 18889, 18978, 18985, 
18986, 18995, 18998, 19000, 19009, 19038, 20836 


18894 (ANL—77-30) Uniaxial tensile properties of Zircaloy con- 
taining oxygen: summary report. Garde, A.M.; Chung, H.M.; 
Kassner, T.F. (Argonne National Lab., Ill. (USA)). Jun 1977. Con- 
tract W-31-109-ENG-38. 108p. Dep. NTIS, PC A06/MF AOl. 

The uniaxial stress-strain behavior of Zircaloy-2 and -4, Zirca- 
loy-oxygen alloys with a uniform oxygen distribution, and composite 
specimens with a ZrO2/a/B layer structure was investigated over 
the range of experimental conditions: temperature 25-1400°C; strain 
rate 10~®- 10-! s~4 oxygen content 0.11 - 4.4 wt %; grain size 5-50 
pum; texture longitudinal, transverse, and diagonal orientations; and 
microstructural state, which consists of the equiaxed a phase and 
various transformed £8 acicular structures. The work-hardening and 
strain-rate sensitivity parameters were determined from the experi- 
mental results, and the tensile properties were correlated with 
oxygen concentration, oxygen distribution in the material, and mi- 
crostructure. Dynamic strain-aging phenomena were observed in 
Zircaloy at 200, 400, and 700°C, and superplastic deformation oc- 
curred at 850 and 1000°C. An increase in the oxygen concentration 
in homogeneous Zircaloy-oxygen alloys increased the ultimate ten- 
sile strength and decreased the total strain, particularly below ap- 
proximately 900°C. In composite specimens with the ZrO2/a/B 
structure, the total oxygen content had little effect on the ultimate 
tensile strength below approximately 1000°C, but the strength in- 
creased with oxygen content at higher temperatures. Information on 
the effects of grain size, oxygen content, texture, and strain rate on 
the stress-strain behavior suggests that the dominant mechanism of 
superplastic deformation in Zircaloy near approximately 850°C is 
grain-boundary sliding at the a-B interface with accommodation by 


diffusional creep, dislocation slip, and grain-boundary migration. 
Good correlation was obtained between ductility and values of the 
strain-rate sensitivity parameter. 


18895 (CONF-750677—P1, pp 1-7) Solute and substructure 
strengthening at high temperatures in zirconium—tin alloys. Luton, 
M.J.; Jonas, J.J. (McGill Univ., Montreal). 1975. 

From 4. inter-American conference on materials technology; 
Caracas, Venezuela (29 Jun 1975). 

In IV inter-American conference on materials technology. 

Compression tests were carried out on polycrystalline sam- 
ples of alpha—zirconium and on a series of zirconium—tin alloys 
containing 0.7, 3.0, and 5 wt % tin. The tests were carried out in a 
10,000 kg Instron machine modified for constant true strain rate 
compression. Samples were deformed at temperatures between 625 
and 925°C at strain rates of 10~* to 1 s~'. Both yield and steady-state 
stresses were determined and found to be strongly strain rate and 
temperature sensitive. The increase in flow stress arising from the 
addition of tin is shown to have two components. The first is due to 
the influence of the solute on the glide mechanism itself, which leads 
to an increase in the initial yield stress. The second contribution 
arises from the influence of solute addition on the recovery rate, 
which in turn affects the substructure density and thereby the level 
of internal stress. In the temperature and strain rate range consid- 
ered, the addition of 0.7, 3.0, and 5.0 wt % tin increased the initial 
yield stress by factors of approximately 1.3, 2.3, and 3.5, respective- 
ly, over that of the unalloyed zirconium. On the other hand, the 
contribution to the steady-state flow stress due to the increase in 
substructure density was in the range 20 to 50% of the initial flow 
stress. 6 figures, 1 table. 


18896 (CONF-750677—P1, pp 107-118) Creep fracture of HK 
40 petrochemical furnace tube steel. Twigg, R.J. (Polymer Corp., 
Sarina, Ont.); Taplin, D.M.R. 1975. 

From 4. inter-American conference on materials technology; 
Caracas, Venezuela (29 Jun 1975). 

In IV inter-American conference on materials technology. 

The creep behavior of HK 40, a cast petrochemical furnace 
tube steel (C 0.45%; Mn 0.70%; Si 1.03%; Cr 25.4%; Ni 21%) 
investigated at temperatures up to 1000°C. Creep rupture was found 
to occur by the nucleation, growth, and propagation of intergranular 
cavities, and it was established that the criterion of failure is the size 
of the largest crack developed in the material. Thus, a creep fracture 
toughness parameter (K/sub c/) was determined for the material 
which was found to be a function of applied stress and temperature. 
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The conclusion was reached that linear elastic fracture mechanics 
may be applied to creep rupture, and the rate of crack growth (da/ 
dt) may be described by the equation (da/dt) = AK/sub c/*.5, 
where A is a constant. A parallel investigation involved a study of 
HK 40 cast tubing that was subjected to 50,000 hours operation in 
service in a petrochemical furnace to determine the validity of the 
normal design criterion based on a 100,000 hour operating life. 18 
figures, 6 tables. 


18897 (CONF-750677—P1, pp 342-358) Anisotropy of mechani- 
cal properties of zirconium and zirconium alloys. Medrano, R.E. 
(Univ., Estaduel de Campinas, Brazil). 1975. 

From 4. inter-American conference on materials technology; 
Caracas, Venezuela (29 Jun 1975). 

In IV inter-American conference on materials technology. 

In studies of technological applications of zirconium to fuel 
elements of nuclear reactors, it was found that the use of plasticity 
equations for isotropic materials is not in agreement with experimen- 
tal results, because of the strong anisotropy of zirconium. The 
present review describes recent progress on the knowledge of the 
influence of anisotropy on mechanical properties since 1971. The 
review was written to be self-consistent, changing drastically the 
presentation of some of the referenced papers. Some particular 
experiments to improve developments in this area are also suggested. 
15 figures, 74 references. 


18898 (CONF-750677—P1, pp 359-368) Evidence of reversible 
temper brittleness in hot traction tests. de Quadros, N.F. (Instituto de 
Energia Atomica, Sao Paulo, Brazil). 1975. (In Portuguese). 

From 4. inter-American conference on materials technology; 
Caracas, Venezuela (29 Jun 1975). 

In IV inter-American conference on materials technology. 

Traction tests were made on an unnotched low-alloy steel 
containing Ni, Cr, and Mo at various temperatures and deformation 
rates, in order to observe the variation of its mechanical properties 
with the phenomenon of reversible temper brittleness. The fragility 
phenomena have an equal degree of susceptibility at 50°C after a 
thermal treatment at 500°C for 48 hrs. The experimental evidence 
indicates the existence of statistically significant differences between 
some parameters, principally elongation. These differences depend 
on the temperature and the deformation rate. A review is given the 
reversible temper brittleness and a model is suggested for its mecha- 
nism which takes into consideration the theory of equilibrium segre- 
gation and the interactions of interstitial atoms with dislocations and 
with other dissolved atoms. 


18899 (CONF-750677—P2, pp 39-52) Effect of the thermally 
affected zone in welding on the low-cycle fatigue of structural steels. 
Crespi, J.C.; Di Bella, D.A. (Comision Nacional de Energia Ato- 
mica, Buenos Aires). 1975. (In Spanish). 

From 4. inter-American conference on materials technology; 
Caracas, Venezuela (29 Jun 1975). 

In IV inter-American conference on materials technology. 
Vol. II. 

In order to determine the effect of the thermally affected zone 
on the low-cycle fatigue properties of structural steels of the type 
A508 class 2 and 22NiMoCr37, the cyclic properties of the micros- 
tructure of the thermally affected zone and of the base material were 
determined. The deterioration of the monotonic properties of the 
thermally affected zone was shown. The micromechanisms responsi- 
ble for the low-cycle fatigue problems were determined. It was 
concluded that the thermally affected zone loses its ductility proper- 
ties with fatigue and this should be considered in the design of 
reactor pressure vessels. (JSR) 


18900 (CONF-771010—5) Thermal aging of annealed 2 1/4 Cr-1 
Mo steel. Klueh, R.L. (Oak Ridge National Lab., Tenn. (USA)). 
1977. Contract W-7405-ENG-26. 10p. MF AOl. 

From Conference on environmental degradation of engineer- 
ing materials; Blacksburg, VA, USA (10 Oct 1977). 

Four commercially annealed tubing heats of 21/4 Cr-1 Mo 
steel were aged at 454, 510, and 566°C for times up to 20,000 hr. 
Tensile tests were made at room temperature and at the aging 
temperature on specimens from each heat for each aging condition. 
Thermal aging significantly affected the strength, the effect being 
greatest for tests at the aging temperature. The amount and magni- 
tude of the strength changes varied from one heat to the other. After 
aging for 20,000 hr at 454 and 510°C the strength of one heat 
increased. However, the other three heats showed yield strength and 
ultimate tensile strength decreases of up to 40%, the maximum effect 
occurring at 566°C. The precipitation processes that give rise to the 
strength changes have been discussed. 


18901 (CONF-771120—16) Analytical description of the effects 
of melting practice and heat treatment on the creep properties of a 2 1/ 
4 Cr-1 Mo steel. Booker, M.K. (Oak Ridge National Lab., Tenn. 
(USA)). 1977. Contract W-7405-ENG-26. 44p. Dep. NTIS, PC A03/ 
MF AOl. 





1950 ENERGY RESEARCH ABSTRACTS 


From Winter annual meeting of the American Society of 
Mechanical Engineers; Atlanta, GA, USA (27 Nov 1977). 

2'/, Cr-1 Mo steel is used worldwide as an elevated-tempera- 
ture structural material, particularly in steam generation systems. 
Since this material is often used at service temperatures up to 600°C, 
successful design requires a consideration of its creep properties. 
Unfortunately, the development of an analytical description of the 
creep behavior of 2'/, Cr-1 Mo steel is complicated by two phenom- 
ena. First, the creep strength of this material is quite sensitive to heat 
treatment. Second, this material tends to exhibit nonclassical creep 
under some conditions. In addition, especially in nuclear applica- 
tions, the material used may be air-melted, vacuum-arc remelted 
(VAR), or electroslag remelted (ESR). Available creep data from 
air-melted, VAR, and ESR material have been analyzed. Heat 
treatments included both annealed and isothermally annealed, with 
and without a subsequent “postweld” heat treatment. It has been 
found that the elevated-temperature ultimate tensile strength (UTS) 
is a useful indicator of creep strength for a given heat of material 
regardless of melting practice or heat treatment. Meanwhile, the 
nonclassical creep behavior has been attributed to a change in creep 
mechanism which has been mathematically modeled. 


18902 (CONF-771120—17) Influence of laboratory annealing on 
tensile properties and design stress intensity limits for Type 304 
stainless steel. Sikka, V.K.; Booker, M.K. (Oak Ridge National Lab., 
Tenn. (USA)). 1977. Contract W-7405-ENG-26. 39p. Dep. NTIS, 
PC A03/MF AOl1. 

From Winter annual meeting of the American Society of 
Mechanical Engineers; Atlanta, GA, USA (27 Nov 1977). 

e influence of reannealing (laboratory annealing) on yield 
and ultimate tensile strength values of 19 heats of type 304 stainless 
steel was determined. Most heats were reannealed at 1065°C for 0.5 
hr. The reannealed properties were used to determine the influence 
of reannealing on time-independent design stress intensity limits (S/ 
sub m/). The major findings are as follows: 1. Reannealing lowered 
the 0.2 percent yield strength versus temperature curve by approxi- 
mately 42 MPa over the range from room temperature to 649°C. 2. 
The estimated S/sub m/ values for reannealed material were 24 to 28 
MPa lower than the current code values. 3. Reannealing appears to 
influence the S/sub m/ value sufficiently to warrant the consider- 
ation of separate values of S/sub m/ in Sect. III of the Boiler and 
Pressure Vessel Code and Code Case 1592 for “as-received” and 
reannealed materia). 


18903 (CONF-771120—18) Predicted strains in austenitic stain- 
less steels at stresses above yield. Hammond, J.P.; Sikka, V.K. (Oak 
Ridge National Lab., Tenn. (USA)). 1977. Contract W-7405-ENG- 
26. 25p. Dep. NTIS, PC A02/MF AO1. 

From Winter annual meeting of the American Society of 
Mechanical Engineers; Atlanta, GA, USA (27 Nov 1977). 

Tensile results on austenitic stainless steels were analyzed to 
develop means for predicting strains at stresses above yield for 
reactor regulatory applications. Eight heats each of types 316 and 
304 were tested at 24, 93, 204, and 316°C as mill-annealed and at 
24°C after reannealing. The effects of heat-to-heat variations on total 
strain (to 5%) at discrete stress levels were portrayed by a rational 
polynomial incorporating three constants that relate to the basic 
features of the true-stress-true-strain diagram. Because these con- 
stants usually are interrelated, a single parameter, yield strength 
(YS), proved adequate to predict results. For predictions analytical 
expressions of yield strength, an average value (YSa), and a lower 
bound value [YSa - 1.65SEE (standard error of estimate)] were used. 
Using the rational polynomial with these parameters we determined 
(1) limits of total maximum strain and (2) ratios of strain of material 
of lower bound YS to that of average YS. These are recorded at 
regular increments of stress [34 MPa (5 ksi)] and at ASME Code- 
related stresses (S/sub y), S/sub m/, 1.2S/sub m/ and 1.5S/sub m/). 
At intermediate stresses, strain penalties for using material of lower 
bound strength were large, generally larger for type 316 than type 
304. For mill-annealed type 316 at 24, 93, 204, and 316°C, the 
maximum ratios of strain were 8.8, 13.0, 14.1, and 14.9, respectively, 
whereas for type 304 they were 3.5, 3.4, 5.6, and 4.6. At 1.5S/sub m/ 
and 316°C, a maximum strain of 2.08% was predicted for type 316 
and 1.66% for type 304, as contrasted to values of 0.14 and 0.39% 
for average strain (YSa). 


18904 (COO— 1676-47) Environmental reactions and their ef- 
fects on mechanical behavior of metallic materials. Technical progress 
report, February 1, 1977—January 31, 1978. Gibala, R.; Sethi, V.K.; 
Fournier, R. (Case Western Reserve Univ., Cleveland, Ohio (USA). 
Dept. of Metallurgy and Materials Science). 30 Sep 1977. Contract 
EY-76-S-02-1676. 32p. Dep. NTIS, PC A03/MF AOl. 

New results obtained in surface oxide softening of the Group 
VB refractory metals and mechanical behavior of Nb-H and Nb-D 
alloys are presented. The results include: (a) experimental verifica- 
tion of a model of surface oxide softening of body-centered cubic 
metals; (b) determination of a stress-differential effect in surface 
oxide softening; and (c) characterization of hydrogen and deuterium 
strengthening in Nb and Nb-O alloys. The second section reviews 
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major contributions in topics on: interstitials in metals, mechanical 
behavior of body-centered cubic metals, solute-defect interactions 
and internal friction mechanisms in solids. 


18905 (COO—2172-16) Load relaxation studies of zircaloy-4. 
Huang, F.H.; Sabol, G.P.; McDonald, S.G.; Li, C.Y. (Cornell Univ., 
Ithaca, N.Y. (USA). Dept. of Materials Science and Engineering). 
1976. Contract EY-76-S-02-2172. 43p. Dep. NTIS, PC A93/MF 
AOl. 

The results of the present work have shown (1) the load 
relaxation data of Zircaloy-4 in the temperature range of 200°C to 
385°C can be represented by the phenomenological model based on 
Hart's plastic equation of state; (2) the room temperature load 
relaxation data reflect the effects of deformation twinning; (3) at 
higher temperatures the load relaxation data suggest the contribution 
of grain boundary sliding; and (4) the effects of strain aging can be 
identified based on the load relaxation data. 


18906 (COO—2172-19) Work hardening correlation for mono- 
tonic loading based on state variables. Huang, F.H.; Li, C.Y. (Cornell 
Univ., Ithaca, N.Y. (USA). Dept. of Materials Science and Engineer- 
ing). 1977. Contract EY-76-S-02-2172. 25p. Dep. NTIS, PC A02/MF 
AOl. 

An absolute work hardening correlation in terms of the 
hardness parameter and the internal stress based on the state variable 
approach was developed. It was found applicable to a variety of 
metals and alloys. This correlation predicts strain rate insensitive 
work hardening properties at low homologous temperatures and 
produces strain rate effects at higher homologous temperatures 
without involving thermally induced recovery processes. 


18907 (EPRI-NP—S500) Plasticity theories and structural analy- 
sis of anisotropic metals: Zircaloys. Final report. Lee, D.; Shih, C.F.; 
Zaverl, F. Jr.; German, M.D. (General Electric Co., Schenectady, 
N.Y. (USA)). May 1977. 357p. Dep. NTIS, PC A016/MF/A01. 

Specific objectives of the General Electric program have 
been: (1) to develop general plasticity theory to account for anisotro- 
pic behavior, (2) to incorporate the theory and time-dependent 
constitutive equations into a general purpose finite element analysis 
code, and (3) to confirm the structural analysis methodology by 
comparison with data obtained with laboratory-type specimens. 
Highlights of accomplishments include the development of an im- 
proved anisotropic yield function, a loading-history dependent har- 
dening rule, and experimental confirmation of the theory. All the 
anisotropy parameters have been obtained for a Zircaloy-2 sheet that 
has a crystallographic texture similar to that of conventional tubing 
under both monotonic and load-reversing conditions over a range of 
test temperatures. The anisotropic plasticity theory, along with the 
necessary data obtained by experiments, and the strain-rate depen- 
dent constitutive equations have been incorporated into a general 
purpose finite element analysis code, NONFIN. The basic form of 
anisotropic plasticity theory and the computer code have been 
verified by comparing analytical predictions with experimental data 
obtained by notched plane strain and plane stress tests and with 
three-point bend tests. At the same time, a computational scheme has 
been developed for solving both time-independent and dependent 
constitutive equations. Successful simulation runs have been made 
with the NONFIN finite element computer code, which incorporat- 
ed the classical and MATMOD equations including anisotropy and 
neutron irradiation effects. Analytical and experimental results have 
been compared to verify the overall structural analysis methodology 
for limited cases. 


18908 (HEDL-TME—77-64) Fracture surface micromorphology 
of Inconel X-750 at room temperature and elevated temperatures. 
Mills, W.J. (Hanford Engineering Development Lab., Richland, 
Wash. (USA)). Sep 1977. Contract EY-76-C-14-2170. 24p. Dep. 
NTIS, PC A02/MF AO1. 

The fracture surface micromorphology of Inconel X-750 has 
been examined in order to relate operative fracture mechanisms to 
key microstructural features. Under room temperature and interme- 
diate temperature (approximately 600°F) conditions, failure oc- 
curred primarily by an intergranular dimple rupture mechanism 
associated with microvoid coalescence along a grain boundary den- 
uded region. At progressively higher temperatures an intergranular 
to transgranular fracture mechanism transition was detected. In the 
1000 to 1300°F regime, the Inconel X-750 fracture surfaces were 
dominated by a faceted transgranular morphology. This faceted 
appearance was attributed to extensive heterogeneous planar slip, 
characteristic of many nickel-base superalloys. 


18909 (NBS-SPEC.PUBL.—463, pp III.2.1-I11.2.9) Rare-Earth 
Information Center (RIC). Gschneidner, K.A. Jr.; Evans, B.L. (lowa 
State Univ., Ames). Jan 1977. 


From Materials information programs meeting; Gaithersburg, 
MD, USA (16 Apr 1974). 

In Materials information programs. 

RIC serves the scientific community by collecting, storing, 
evaluating, and disseminating rare earth information from various 
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sources. The main interest of the Center is the physical metallurgy 
and solid-state physics of the metals and their alloys. It publishes a 
quarterly newsletter, and provides extensive surveys, searches, and 
state-of-the-art reviews. About 15,000 references are currently stored 
on punched cards or magnetic tape. Services of the center are 
available to individuals, government agencies, research and educa- 
tional institutions, and industry. 1 figure, 1 table. (RWR) 


18910 (NBS-SPEC.PUBL.—463, pp IV.8.1-IV.8.10) Mechani- 
cal Properties Data Center products, services, and informational con- 
tent. Braden, R.C. (Mechanical Properties Data Center, Traverse 
City, MI). Jan 1977. 

From Materials information programs meeting; Gaithersburg, 
MD, USA (16 Apr 1974). 

In Materials information programs. 

A brief description of the data content, products, and services 
of the Mechanical Properties Data Center is given. Comments 
regarding user awareness of information services and "better techni- 
cal information” are included. Suggestions are made regarding the 
role that the Interagency Council for Materials might play in im- 
proving the efficiency and effectiveness of government-sponsored or 
- operated information activities. 


18911 (NUREG—0185, pp 1-19) Heavy-Section Steel Technol- 
ogy Program. Whitman, G.D. (Oak Ridge National Lab., TN). Jan 
1977. 

In Annual report of contract research for the Metallurgy and 
Materials Reserach Branch, Division of Reactor Safety Research. 
Fiscal year 1976. 

Three-dimensional photoelastic studies of nozzle corner 
cracks were initiated to obtain data on previously analyzed and 
tested HSST intermediate vessel geometries. Data continued to be 
taken on fatigue crack growth of pressure vessel steels in water 
reactor environment that substantiated the nonconservatism in cer- 
tain related ASME Section XI Code rules. The specimens in the first 
4T-CT irradiations program were tested, and a second 4T-CT pro- 
gram to irradiate weld metal was initiated. A study of the utilization 
of small specimens in irradiation effects determinations was initiated. 
The thermal shock facility was modified to operate on methanol— 
water mixtures, and three tests were performed on the 21-in.-OD 
specimens. An in-service half-bead weld repair was made in interme- 
diate vessel V-7A, the vessel was flawed in a new location, and a 
sustained load test was successfully performed. Plans for conducting 
crack arrest experiments on small steel pressure vessel models were 
completed prior to specifying a run-arrest test on a thick-wall 
intermediate pressure vessel. Reheat cracks were detected in inter- 
mediate vessel V-4 consistent with early examinations that were 
performed in Germany by the MPA. 6 figures, 1 table. (RWR) 


18912 (NUREG—0185, pp 20-56) Structural integrity of water 
reactor pressure boundary components. Loss, F.J. (Naval Research 
Lab., Washington, DC). Jan 1977. 

In Annual report of contract research for the Metallurgy and 
Materials Research Branch, Division of Reactor Safety Research, 
fiscal year 1976. 

The dynamic fracture toughness was determined as a function 
of temperature for three-point bend specimens of A533-B, A508-2, 
and A302-B steels. Crack propagation rates at 288°C in a water 
reactor environment were determined for A533-B and A508-2. Radi- 
ation-induced degradation of notch toughness of reactor steels and 
welds was explored. The “warm prestress”’ occurring in a flawed 
reactor vessel following a LOCA and operation of ECCS was 
studied. 25 figures. (RWR) 


18913 (NUREG—0185, pp 57-71) Critical experiments, mea- 
surements, and analyses to establish a crack arrest methodology for 
nuclear pressure vessel steels. Hahn, G.T. (Battelle Columbus Labs., 
OH). Jan 1977. 

In Annual report of contract research for the Metallurgy and 
Materials Research Branch, Division of Reactor Safety Research, 
fiscal year 1976. 

Substantial progress was made in three important areas: crack 
propagation and arrest theory, two-dimensional dynamic crack prop- 
agation analyses, and a laboratory test method for the material 
property data base. The major findings were as follows: Measure- 
ments of run-arrest events lent support to the dynamic, energy 
conservation theory of crack arrest. A two-dimensional, dynamic, 
finite-difference analysis, including inertia forces and thermal gradi- 
ents, was developed. The analysis was successfully applied to run- 
arrest events in DCB (double-cantilever-beam) and SEN (single- 
edge notched) test pieces. A simplified procedure for measuring K/ 
sub D/ and K/sub Im/ values with ordinary and duplex DCB 
specimens was demonstrated. The procedure employs a dynamic 
analysis of the crack length at arrest and requires no special instru- 
mentation. The new method was applied to duplex’ specimens to 
measure the large K/sub D/ values displayed by A533B steel above 
the nil-ductility temperature. K/sub D/ crack velocity curves and 
K/sub Im/ values of two heats of A533B steel and the correspond- 
ing values for the plane strain fracture toughness associated with 


MATERIALS 1951 


static initiation (K/sub Ic/), dynamic initiation (K/sub Id/), and the 
static stress intensity at crack arrest (K/sub Ia/) were measured. 
Possible relations among these toughness indices are identified. 
During the past year the principal investigators of the participating 
groups reached agreement on a crack arrest theory appropriate for 
the pressure vessel problem. 7 figures. (RWR) 


18914 (NUREG—0185, pp 108-156) Primary coolant pipe rup- 
ture study AT(49-24)-0202. Hale, D.A.; Clarke, W.L. Jr. (General 
Electric Co., San Jose, CA). Jan 1977. 

In Annual report of contract research for the Metallurgy and 
Materials Research Branch, Division of Reactor Safety Research, 
fiscal year 1976. 

Fatigue crack growth rate tests were conducted on 304 
stainless steel and 516 carbon steel in a simulated BWR primary 
water environment. A study was carried out to determine the 
feasibility of measuring sensitization in type 304 SS by use of an 
Electrochemical Potentiokinetic Reactivation (EPR) technique, de- 
velop correlations between degree of sensitization (as measured 
electrochemically) and the intergranular stress corrosion cracking 
(IGSCC) resistance of type 304 SS, and provide technical data for 
evaluating the degree of sensitization and IGSCC susceptibility of 
welded components. 27 figures, 8 tables. (RWR) 


18915 (NUREG—0311) Treatment of the subject of tearing in- 
stability. Paris, P.C. (Washington Univ., St. Louis, Mo. (USA). 
Materials Research Lab.). Jul 1977. 89p. NTIS $5.00. 

A simple approach is taken to the mechanics of potential 
instability associated with the steady tearing portion of J-Integral R- 
curves. The analysis is developed from simple examples of structural 
component (or test specimen) configurations with cracks, examining 
their instability possibilities individually, in order to draw more 
general conclusions about elastic-plastic cracking instability as con- 
trasted to linear-elastic behavior. Finally, an attempt is made to 
model a more local cleavage-like instability for material in the 
fracture process zone just ahead of a crack tip. Results are then 
presented of a testing program which clearly demonstrates the 
appropriateness of the tearing instability analysis and which illus- 
trates its broad potential for future application, as well as presenting 
guidelines for its further development. The material selected for 
analysis was Ni-Cr-Mo-V rotor steel. 


18916 (ORNL—5324) Thermal aging effects on the mechanical 
properties of annealed 2 1/4 Cr-1 Mo steel. Klueh, R.L. (Oak Ridge 
National Lab., Tenn. (USA)). Nov 1977. Contract W-7405-ENG-26. 
37p. . 

Four commercially annealed tubing heats of 21/4 Cr-1 Mo 
steel were aged at 454, 510, and 566°C for various times up to 20,000 
hr. Tensile tests were made at room temperature and at the aging 
temperature On specimens from each heat for each aging condition. 
Creep tests were made on specimens from two of the heats. Thermal 
aging significantly changed both the room temperature and the 
aging temperature tensile properties, the effect being greatest for 
tests at the aging temperature. The amount and magnitude of the 
strength changes varied from one heat to another. After aging for 
20,000 hr at 454 and 510°C, the strength of one heat increased. 
However, the other three heats showed decreases in yield strength 
and ultimate tensile strength of up to 40 percent, the maximum effect 
occurring at 566°C. Similar large changes in creep-rupture proper- 
ties were also observed. 


18917 (ORNL—S5326) Mechanical properties test data for struc- 
tural materials. Quarterly progress report for period ending July 31, 
1977. Hill, M.R. (comp.). (Oak Ridge National Lab., Tenn. (USA)). 
Sep 1977. Contract W-7405-ENG-26. 409p. . 

Progress in structural materials mechanical properties test 
programs is reported for research at the following organizations: EG 
and G Idaho, Inc., Argonne National Laboratory, Oak Ridge Na- 
tional Laboratory, Hanford Engineering Development Laboratory, 
Westinghouse Advanced Reactors Division, General Atomic Com- 
pany, University of Cincinnati, and General Electric Company. 
(SDF) 


18918 (ORNL—S5354) Elevated-temperature tensile properties of 
ERNiCr-3 weld metal. Klueh, R.L.; King, J.F. (Oak Ridge National 
Lab., Tenn. (USA)). Dec 1977. Contract W-7405-ENG-26. 38p. . 

The filler metal alloy designated by AWS Specification as 
ERNiCr-3 and commonly known as Inconel 82 has a nominal 
composition of 67 percent Ni-20 percent Cr-3 percent Mn-3 percent 
Fe-2.5 percent Nb and is used conventionally to join austenitic- 
ferritic dissimilar-metal joints. Tensile properties were determined 
for this alloy over the range 25 to 732°C at strain rates of 3 x 10~4 
and 3 x 10°*/s. Specimens were taken from four different gas 
tungsten-arc weldments: three were 40-pass welds made between 19- 
mm-thick plates; one was a seven-pass weld between 13-mm-thick 
plates. Microprobe analyses of the two weldment geometries indicat- 
ed that iron was the only element from the base metal that signifi- 
cantly diluted the weld metal. Considerably more dilution was found 
in the small weld than in the large one. 
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18919 (ORNL/NUREG/TM—120) Heavy-Section Steel Tech- 

logy Program. Quarterly progress report for January—March 1977. 
Whitman, G.D. (Oak Ridge National Lab., Tenn. (USA)). 5 Aug 
1977. Contract W-7405-ENG-26. 118p. Dep. NTIS, PC A06/MF 
AOl. 

The Heavy-Section Steel Technology (HSST) Program is an 
engineering research activity conducted by the Oak Ridge National 
Laboratory for the Nuclear Regulatory Commission. It comprises 
studies related to all areas of the technology of the materials fabricat- 
ed into thick-section primary-coolant systems of light-water-cooled 
nuclear power reactors. The principal area of investigation is the 
behavior and structural integrity of steel pressure vessels containing 
cracklike flaws. Current work is organized into eight tasks: program 
administration and procurement, fracture mechanics analyses and 
investigations, effect of high-temperature primary reactor water on 
subcritical crack growth, investigations of irradiated materials, pres- 
sure vessel investigations, thermal shock investigations, foreign re- 
search, and prestressed concrete reactor vessel (PCRV) tendon 
corrosion studies. Stress-intensity factors measured on photoelastic 
models of BWR vessels with nozzles are consistent with values from 
vessel burst tests. Subcritical crack growth specimens are being 
subjected to low-frequency cyclic loading and ramp and hold cycles 
in a PWR environment. Intermediate test vessels V-7B and V-8 were 
repaired by the half-bead welding technique prescribed in Section XI 
of the ASME Boiler and Pressure Vessel Code in preparation for 
testing with flaws in the repair zones, and the first two crack arrest 
model vessels were tested. The fourth thermal shock experiment 
indicated that linear elastic fracture mechanics analysis is applicable 
to a loss-of-coolant type of thermal shock to a reactor pressure 
vessel. Fractographic examination of fracture surfaces of earlier 
experiments confirmed the character of the fractures. 


18920 (ORNL/NUREG/TM— 147) Heavy-Section Steel Tech- 
nology Program. Quarterly progress report, April—June 1977. Whit- 
man, G.D. (Oak Ridge National Lab., Tenn. (USA)). 23 Nov 1977. 
Contract W-7405-ENG-26. 103p. Dep. NTIS, PC A06/MF AOl. 

The Heavy-Section Steel Technology (HSST) Program is an 
engineering research activity conducted by the Oak Ridge National 
Laboatory for the Nuclear Regulatory Commission. It comprises 
studies related to all areas of the technology of the materials fabricat- 
ed into thick-section primary-coolant systems of light-water-cooled 
nuclear power reactors. The principal area of investigation is the 
behavior and structural integrity of steel pressure vessels containing 
cracklike flaws. Current work is organized into eight tasks: (1) 
program administration and procurement, (2) fracture mechanics 
analyses and investigations, (3) effect of high-temperature primary 
reactor water on subcritical crack growth, (4) investigations of 
irradiated materials, (5) pressure vessel investigations, (6) thermal 
shock investigations, (7) foreign research, and (8) prestressed con- 
crete reactor vessel (PCRV) tendon corrosion studies. Stress-intensi- 
ty factors at nozzle corner cracks, which are measured using photoe- 
lastic models, are strongly influenced by the depth of the crack. 
Fatigue crack growth in pressure vessel steel is being investigated in 
water reactor environments to evaluate ramp- and hold-time effects. 
Preparations for testing irradiated weld metal with low ductile shelf 
toughness are being made using unloading compliance techniques. 
Preparations have been completed for the testing of vessel V-7B to 
validate the strength of a vessel containing a large flaw located in 
the heat-affected zone of an in-service repair weld. Residual stress 
levels and material properties are being investigated to determine the 
feasibility of performing an additional intermediate vessel test to 
evaluate the integrity of in-service weld repairs in the transition 
temperature regime. A third crack-arrest model was tested. The 
feasibility of performing cryogenic experiments with pressure vessel 
steels in cylindrical geometry to study warm-prestressing effects is 
being evaluated. 


18921 (ORNL/Sub—3988/1) Treatment of low strains and long 
hold times in high temperature metal fatigue by strainrange partition- 
ing. Manson, S.S.; Zab, R. (Case Western Reserve Univ., Cleveland, 
Ohio (USA)). Aug 1977. Contract W-7405-ENG-26-7405-26-3988. 
64p. Dep. NTIS, PC A04/MF AO1. 

A simple procedure for treating creep-fatigue for low strain- 
ranges and long hold times is outlined. A semi-experimental ap- 
proach, wherein several cycles of the imposed loading is actually 
applied to a specimen in order to determine the stable hysteresis 
loop, can be very useful in the analysis. Since such tests require only 
a small fraction of the total failure time, they are not inherently 
prohibitive if experimental equipment is available. It is, in fact, a 
simple method of by-passing the need for accurate constitutive 
equations since the material itself acts to translate the imposed 
loading into the responsive hysteresis loops. When Strainrange Parti- 
— has been applied in such cases very good results have been 
obtained. 


18922 (ORNL/TM—6110) Mathematical analysis of the elevat- 
ed-temperature creep behavior of Type 304 stainless steel. Booker, 
M.K. (Oak Ridge National Lab., Tenn. (USA)). Dec 1977. Contract 
W-7405-ENG-26. 225p. . 
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Austenitic stainless steels have gained worldwide importance 
as elevated-temperature structural materials. Often, they are used in 
service situations where creep effects become important. This inves- 
tigation represents an effort to characterize the creep behavior of 
type 304 austenitic stainless steel. Using data gathered from various 
international sources, generalized regression techniques were used to 
develop analytical representations for various aspects of the creep 
behavior of type 304 stainless steel. Theses aspects include rupture 
life, minimum creep rate, time and strain to the onset of tertiary 
creep, creep-rupture ductility, and creep strain-time behavior. All 
models developed included analytical predictions of heat-to-heat 
variations in behavior as reflected by the ultimate tensile strength of 
a given heat of material. Such expressions yield a quantitative 
representation of the creep behavior of this material for design use. 


18923 (ORO—2935-70) Study of alloy strengthening due to 
atomic order. Progress report, May 1, 1977—April 30, 1978. Marcin- 
kowski, M.J. (Maryland Univ., College Park (USA). Dept. of Me- 
chanical Engineering). 1978. Contract EY-76-S-05-3935. 6p. Dep. 
NTIS, PC A02/MF AO1. 

Ongoing research into the mechanical behavior of solids, 
particularly elastic and plastic deformation, is reported. (GHT) 


18924 (UCID—17578) Effect of strain-gage surface preparation 
techniques on beryllium. Hanafee, J.E.; Hughes, J.W. Jr.; McInturff, 
S.A. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 19 Sep 1977. Contract W-7405-ENG-48. 6p. Dep. NTIS, PC 
A02/MF AOl1. 

Beryllium is a metal sensitive to machining damage, causing a 
loss in mechanical properties. Since some mechanical abrading is 
often used in surface preparation for mounting strain gages, it is 
desirable to know whether the abrading produces flaws. Metallogra- 
phic study of beryllium subjected to four different surface prepara- 
tion methods was carried out. It was determined that the gentle 
abrading necessary for affixing strain gages produced a negligible 
density and depth of flaws and did not lower the mechanical 
properties. 5 figures, 2 tables. 


18925 (UCRL—77502) Comparison of the acoustic emission gen- 
erated by tensile and compression testing of 7075 aluminum. Hamstad, 
M.A.; Makherjee, A.K. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 20 Nov 1975. Contract W-7405-ENG-48. 
20p. MF AO1. 

Portions of document are illegible. 

An experimental study of the acoustic emission generated 
during tensile and compression testing of unflawed 7075 aluminum 
has been completed. Variables studied included: specimen orienta- 
tion in a 13-cm plate, 1, 3, and 4.8 percent plastic stretches before the 
aging heat treatment, and 7075-T6 vs 7075-T651. The level of 
acoustic emission for strains greater than 1.5 percent was vastly 
different between compressicn and tensile results. 


18926 (WARD-NA—3045-42) Sodium Technology Program: 
friction, wear, and self-welding. Quarterly progress report for period 
ending January 31, 1977. Ray, W.E. (Westinghouse Electric Corp., 
Madison, Pa. (USA). Advanced Reactors Div.). Apr 1977. Contract 
EY-76-C-02-3045. vp. . 

Testing activities in support of the CRBRP Steam Generator 
tube/tube spacer plate interaction and Primary Control Rod System 
(PCRS) material combinations are described. Two tests involving 
actual 2'/,Cr-1Mo electro-slag remelt (ESR) steam generator tubing 
rubbing against 2'/sCr-1Mo and Inconel 718 spacer plate materials 
were completed in 446°C (835°F) sodium. The tests involved a 
multiple interface test configuration to permit variations in contact 
load to be investigated during one test. The final two tests in the 
steam generator test series have been initiated. Results from tests 
completed during the reporting period continued to show similar 
tube wear resulting from interaction with 2'/,Cr-1Mo and Ingot 
Iron spacer plates. Inconel 718 spacer plate material continued to 
demonstrate excellent wear behavior when interacting with 2'/,Cr- 
1Mo tubing at both 446 and 343°C. Initial results appear to indicate 
little differences in tube wear depth when 2'/,Cr-1Mo spacer plate 
material interacts with vacuum arc remelt (VAR) or electroslag 
remelt (ESR) tubing. However, ESR tubing does incur slightly more 
wear than VAR tubing when interacting with Inconel 718 spacer 
plate material. Relationships of tube wear depths to contact stress 
and sodium temperature were also demonstrated. 


18927 Fatigue crack propagation in types 304 and 308 stainless 
steel at elevated temperatures. Raske, D.T.; Cheng, C.F. (Argonne 
National Lab., IL). Nucl. Technol.; 34: No. 1, 101-110(Jun 1977). 

The fatigue crack-growth behavior of Type 304 stainless-steel 
base metal and Type 308 stainless-steel weld metal at elevated 
temperature was investigated using axially loaded single-edge-notch 
specimens. The crack-growth rates were determined and are present- 
ed as a function of the stress-intensity factor range. Both the base- 
and weld-metal specimens were tested in the as-received (or as- 
welded) and thermally aged condition. The results indicate that the 
crack-growth rates in the weld metal are significantly lower than in 
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the base metal. In addition, aging at 593°C for 1000 h improved the 
resistance to fatigue crack growth in both the base and weld metals. 


18928 Slip localization during discontinuous strain of niobium 
single crystals at 4.2° K. Baraz, A.R.; Molotilov, B.V. (Bardin 
Central Scientific Research Institute of Ferrous Metallurgy). Sov. J. 
Low Temp. Phys. (Engl. Transl.); 3: No. 4, 249-254(Apr 1977). 
High-purity niobium single crystals were studied under defor- 
mation in a liquid-helium environment. A method developed by the 
authors was used to show that locally the shear strain could reach 
several hundred per cent within catastrophic shear bands with linear 
dimensions of roughly 4—12 ym. On the basis of the high degree of 
plastic strain localization and the high level of maximum local 
heating in the adiabatic approximation, it is suggested that local 
heating plays a leading role in the mechanism of discontinuous shear. 


18929 Portevin—Le Chatelier effect in austeno-martensitic struc- 
tures of Fe—Ni—C. Abdelhadi, A.; Galland, J.; Plusquellec, J. pp 6p, 
Paper 5 of In Hydrogen in metals. Volume 1. Elmsford, NY; 
Pergamon Press Ltd. (1977). (In French) 

From 2. international congress on hydrogen in metals; Paris, 
France (Jun 1977). 

See CONF-770613—P1. 

This study shows a carbon—hydrogen interaction in Fe— 
Ni—C structures during plastic deformation. 4 figures. 





18930 Effect of induced hydrogen on fatigue crack propagation of 
an austenite stainless (316 L) and Fe—Ni—C alloys. Habashi, M.; 
Galland, J.; Azou, P.; Bastien, P. pp 8p, Paper 6 of In Hydrogen in 
metals. Volume 1. Elmsford, NY; Pergamon Press Ltd. (1977). (In 
French) 

From 2. international congress on hydrogen in metals; Paris, 
France (Jun 1977). 

See CONF-770613—P1. 

Fatigue crack propagation in hydrogen was studied at high 
temperature (250 to 300°C) in martensite structure before quenching 
at -196°C. In addition, these are compared with those in austenite 
and martensite structures without hydrogen. This investigation was 
performed on a stainless steel (316 L), and Fe—Ni—C alloys. 


18931 Charging by cathodic polarization in molten salts applied 
to study of hydrogen diffusion into ARMCO iron at high temperature. 
Chene, J.; Galland, J.; Azou, P. pp 9p, Paper 7 of In Hydrogen in 
metals. Volume 1. Elmsford, NY; Pergamon Press Ltd. (1977). (In 
French) 

From 2. international congress on hydrogen in metals; Paris, 
France (Jun 1977). 

See CONF-770613—P1. 

Cathodic polarization in molten salts is a charging technique 
with a high hydrogenation capacity which permits extending the 
electrolytic method to high temperatures. Under such conditions, 
the use of the time-lag method to study hydrogen diffusion shows an 
important trapping effect at low temperature. 


18932 Deformation studies of Zr—2.5% Nb containing hydrides. 
Simpson, C.J.; Leemans, D.V.; Kupcis, O.A. pp 6p, Paper 9 of In 
Hydrogen in metals. Volume 1. Elmsford, NY; Pergamon Press Ltd. 
(1977). 

From 2. international congress on hydrogen in metals; Paris, 
France (Jun 1977). 

See CONF-770613—P1. 

Acoustic emission has been used as a technique to monitor the 
tensile and fatigue deformation of Zr—2.5% Nb specimens contain- 
ing zirconium hydride platelets. The results show a marked depen- 
dence of acoustic emission behavior on hydride orientation within 
the specimen during both tensile and fatigue deformation. 


18933 Research program on the properties of structural materials 
at 4K. Reed, R.P. (NBS Inst. for Basic Standards, Boulder, CO); 
Clark, A.F.; van Reuth, E.C. pp 1-8 of In Advances in cryogenic 
engineering. Volume 22. Timmerhaus, K.D.; Reed, R.P.; Clark, A.F. 
(eds.). New York; Plenum Press (1977). 

From International cryogenic materials conference; Kingston, 
Ontario, Canada (22 Jul 1975). 

See CONF-750716—. 

A program is described which is intended to characterize the 
thermal and mechanical behavior of structural materials from 4 to 
300°K. The objectives of the program are threefold: (1) evaluate 
structural materials for use in superconducting machinery and deter- 
mine the effects of joining and processing on their low temperature 
properties; (2) explore new materials (e.g. composites) for potential 
new design applications; (3) assist the information transfer of the 
available low temperature data into design by compiling and publish- 
ing the available literature and by assessing which properties need 
further study. (SDF) 


18934 Fatigue crack growth rates of structural alloys at 4K. 
Tobler, R.L.; Reed, R.P. (NBS Inst. for Basic Standards, Boulder, 
CO). pp 35-46 of In Advances in cryogenic engineering. Volume 22. 
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Timmerhaus, K.D.; Reed, R.P.; Clark, A.F. (eds.). New York; 
Plenum Press (1977). 

From International cryogenic materials conference; Kingston, 
Ontario, Canada (22 Jul 1975). 

See CONF-750716—. 

Crack growth rate data is summarized for nine common 
structural alloys tested in a liquid helium environment. Data include 
material condition, chemical composition, grain size, hardness, and 
tensile properties. Results indicate that AK (stress intensity factor 
range), Young's modulus, crystal structure, and phase stability are 
the primary factors governing fatigue crack growth at liquid helium 
temperatures. (SDF) 


18935 Cryogenic fracture mechanics properties of several manu- 
facturing process/heat treatment combinations of Inconel X750. Logs- 
don, W.A. (Westinghouse Research Labs., Pittsburgh). pp 47-58 of 
In Advances in cryogenic engineering. Volume 22. Timmerhaus, 
K.D.; Reed, R.P.; Clark, A.F. (eds.). New York; Plenum Press 
(1977). 

From International cryogenic materials conference; Kingston, 
Ontario, Canada (22 Jul 1975). 

See CONF-750716—. 

Inconel X750, an austenitic nickel base superalloy, has been 
extensively utilized in the torque tube, damper shield, outer rotor 
shell, and stub shafts of a Westinghouse prototype 5 MVA supercon- 
ducting generator. To aid in evaluating the fail-safe performance of 
this superconducting generator, the fracture mechanics as well as 
mechanical properties of several manufacturing process/heat treat- 
ment combinations of Inconel X750 were determined in cryogenic 
environments. These included three commercial melting practices 
plus hot isostatic pressed Inconel X750. The two heat treatments 
explored included a solution treat (ST) and a solution treat and 
double age (STDA). The -452°F (4.2°K) yield strengths of the 
various manufacturing process/heat treatment combinations of In- 
conel X750, each with essentially the same chemical composition, 
ranged from 106.8 ksi (736 MPa) to 173.2 ksi (1194 MPa), while the 
fracture toughness at this same temperature ranged from 92.2 ksiV 
in. (102 MPaV m) to 216.0 ksiV in. (239 MPaV m). In addition, the 
fracture toughness of Inconel X750 decreased only slightly with 
decreasing temperature over the temperature range 75°F (297°K) to 
-452°F (4.2°K). Finally, a general trend for austenitic materials may 
have been demonstrated by Inconel X750 whereby the growth rate 
of fatigue cracks at room temperature was at least equal to or in 
most cases substantially greater than at -452°F. 


18936 Mechanical properties of superconducting Nb—Ti compos- 
ites. Easton, D.S.; Koch, C.C. (Oak Ridge National Lab., TN). pp 
453-462 of In Advances in cryogenic engineering. Volume 22. Tim- 
merhaus, K.D.; Reed, R.P.; Clark, A.F. (eds.). New York; Plenum 
Press (1977). 

From International cryogenic materials conference; Kingston, 
Ontario, Canada (22 Jul 1975). 

See CONF-750716—. 

Pseudoelastic behavior and serrated stress—strain curves 
were found in both superconducting composites and Nb—Ti alloys 
at 4.2 K. The exact mechanisms of these effects are not clear at this 
time, although it seems possible that a reversible stress-induced 
martensitic transformation in the Nb—Ti could be occurring. Both 
of these effects could result in rather large temperature increases and 
could have adverse effects on the superconducting behavior of the 
conductor. The degree of the effects, which originate in the Nb—Ti, 
depends critically on the composite geometry. Differences in tensile 
behavior were found in composites with straight filaments compared 
to those with twisted filaments. A possible explanation is that the 
twisted filaments have a spring action and do not act upon the matrix 
in the same manner as straight filaments. As a first approximation, 
the rule of mixtures seems to be useful in predicting the tensile 
properties. 


18937 Low temperature tensile behavior of copper-stabilized nio- 
bium—titanium superconducting wire. Reed, R.P.; Mikesell, R.P.; 
Clark, A.F. (NBS Inst. for Basic Standards, Boulder, CO). pp 463- 
471 of In Advances in cryogenic engineering. Volume 22. Timmer- 
haus, K.D.; Reed, R.P.; Clark, A.F. (eds.). New York; Plenum Press 
(1977). 

From International cryogenic materials conference; Kingston, 
Ontario, Canada (22 Jul 1975). 

See CONF-750716—. 

A study of the stress—strain behavior of one twisted multifila- 
mentary, copper-stabilized, Nb—Ti superconducting wire yielded 
the following results: The tensile and yield strengths of the Nb—Ti, 
copper, and wire composite are well behaved from 4 to 300 K. The 
Nb—Ti has very little plastic deformation, signifying that little 
adiabatic heating can take place in the superconducting filaments 
prior to fracture. No discontinuous yielding was observed at 4 K. 
The yield strength was found to increase slightly with increasing 
strain rate and the elongation to decrease with increasing strain rate, 
both measured at 4 K. An elastic unloading behavior was observed 
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by the wire composite at 4 K. The degree of recovery was depen- 
dent on the maximum applied stress. 


18938 Nonelastic behavior of polycrystalline solids. Kumar, V.; 
Huang, F.H.; Li, C.Y. (Cornell Univ., Ithaca, NY). Trans. Am. Nucl. 
Soc.; 27: 293-294(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


18939 Transient mechanical behavior of 20% cold-worked type 
316 stainless-steel cladding. Yamada, H. (Argonne National Lab., 
IL). Trans. Am. Nucl. Soc.; 27: 251-252(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


18940 Creep analysis of canisters for radioactive waste vitrifica- 
tion. Simonen, F.A.; Slate, S.C. (Battelle Northwest Labs., Richland, 
WA). Trans. Am. Nucl. Soc.; 27: 259-260(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


18941 Effect of mean tensile stresses on the high-cycle fatigue of 
solution-annealed type 304 stainless steel. Soo, P.; Chow, J.G.Y. 
(Brookhaven National Lab,. Upton, NY). Trans. Am. Nucl. Soc.; 27: 
275-276(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


18942 Mechanical behavior of type 316 stainless steel from 760 
to 1204°C, Marion, R.H. (Sandia Labs., Albuquerque, NM). Trans. 
Am. Nucl. Soc.; 27: 276-277(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


18943 Model for “inverted” primary creep in 8-phase Zircaloy-4 
fuel sheathing. Holt, R.A. (Atomic Energy of Canada Ltd., Chalk 
River, Ontario). Trans. Am. Nucl. Soc.; 27: 294-295(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


18944 Mathematical model for transient deformation of a-zircon- 
ium—tin alloys. Holt, R.A.; Sills, H.E. (Atomic Energy of Canada 
Ltd., Chalk River, Ontario). Trans. Am. Nucl. Soc.; 27: 295- 
296(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


18945 Hot environment effects on alloy mechanical properties. 
Davidson, J.M.; Aning, K.; Tien, J.K. (Columbia Univ., New York). 
pp 175-198 of In Proceedings of the symposium on properties of high 
temperature alloys with emphasis on environmental effects. Volume 
77-1. Foroulis, Z.A.; Pettit, F.S. (eds.). Princeton, NJ; The Electro- 
chemical Society, Inc. (1976). 

From Electrochemical Society meeting; Las Vegas, NV, 
USA (17 Oct 1976). 

See CONF-761057—P1. 

A systematic compaction of theories and key observations on 
corrosion-mechanical properties interactions is provided from early 
single crystal work in the 1930's to recent studies on superalloys in 
non-oxidizing, oxidizing and hot corrosive environments. Particular 
attention is paid to environmental effects on creep, stress rupture and 
fatigue properties. 


18946 (ORNL-tr—4455) Effect of solidification thermal param- 
eters on the quality of a cast piece. Defretin, G.; Morel, A.; Ach, J.N. 
Translated by S.D. Blalock, Jr. from Fonderie; 30: No. 350, 371- 
379(Nov 1975). 15p. Dep. NTIS, PC A02/MF AO1. 

The solidification of a thin hemisphere is examined. A thermal 
analysis is made at different points of the piece, and the results 
obtained are processed on a computer. The soundness of the piece is 
related to the G/V ratio (thermal gradient to solidification); this 
ratio should be greater than 1.8 (°C. mn. cm~?). For alloys that do 
not undergo any allotropic transformation, such as U—10 percent 
Mo, which is of particular concern in this study, a relationship 
between grain size (4) and the rate of cooling (R) is found according 
to the equation » = 180.R~°?’. Thus, there exists an effective means 
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for obtaining the best quality—price ratio for the best ratio between 
diverse properties such as soundness and grain size. In addition, in 
case of poor results, methods for improvement are known. 10 
figures. 


18947 (ORNL-tr—4382) Initiation of fatigue cracks. Bathias, C.; 
Sertour, G. (CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif- 
sur-Yvette (France)). 1975. Translation by N. Graves from pp 647- 
676 of 17th colloquium of metallurgy, Saclay, France 1974. (CONF- 
740688—11). 26p. Dep. NTIS, PC A03/MF AO1. 

From 17. colloquium on metallurgy, mechanical and metallur- 
gical factors of rupture in nuclear industry; Saclay, France (24 Jun 
1974). 

In recent studies done on the fatigue behavior of metals the 
initiation of cracks was generally distinguished from its propagation. 
This discrimination between the processes is based on the rupturing 
mechanism of fatigue cracking, an application which appeared to be 
more relevant for ‘the macroscopic propagation in phase II. At 
present there is a tendency to study the slow rates of cracking with 
analogous principles, sometimes even the initiation phase. After 
reviewing the proposed initiation mechanisms and the means of 
investigating the shaping process, in particular acoustic emission, we 
will try to point out essentially what we know about the mechanical 
initiation mechanism emphasizing the effect of shaping accidents and 
the relevance of the propagation threshold of the crack, AK/sub s/. 


PHYSICAL PROPERTIES 


REFER ALSO TO CITATION(S) 17030, 17606, 17769, 17966, 
18845, 18869, 18875, 18933, 19113, 19387, 19513, 20120, 20764 


18948 Diffusion and electrotransport of metallic solutes in thor- 
ium metal, Carlson, O.N.; Weins, W.N.; Schmidt, F.A. (Ames Lab., 
IA). Trans. Am. Nucl. Soc.; 27: 286-287(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


18949 (ALO/3701—76/1, pp 175-185) High temperature optical 
properties of materials. Masterson, K.D. 1976. 

From Workshop on the 5 MW solar tower program; Hous- 
ton, TX, USA (17 May 1976). 

In Report on the symposium and workshop on the 5 MWt 
solar thermal test facility. 

The underlying physics, which determines the absorptance, 
emittance, and reflectance of a material in solar thermal converter 
surface applications, is reviewed. The measured properties of some 
metallic films useful in these applications are presented. The need for 
measurement of basic optical properties of high temperature materi- 
als needed in solar thermal applications is suggested. 


18950 (BNL—23349) Neutron scattering study at high pressure 
of the phonon softening in lead. McWhan, D.B.; Dynes, R.C.; Sha- 
piro, S.M. (Bell Labs., Murray Hill, N.J. (USA); Brookhaven Na- 
tional Lab., Upton, N.Y. (USA)). 1977. Contract EY-76-C-02-0016. 
Tp. (CONF-770913—4). Dep. NTIS, PC A02/MF AO1. 

From International conference on lattice dynamics; Paris, 
France (5 Sep 1977). 

The shift in the traverse phonon modes propagating along 
[zeta,0,0] and [zeta,zeta,zeta] in Pb have been measured up to pres- 
sures of 1.75 GPa (Aa/ao approx. equal to -0.0125), and little change 
in the softening of the [zeta,0,0,] mode was observed. As the super- 
conducting transition temperature and the electron-phonon coupling 
decrease substantially in this range, the relation of phonon softening 
to lambda in Pb-T] alloys is questioned. 


18951 (CONF-750677—P1, pp 198-206) Field emission from the 
superlattice planes of ordered Ni;W. Olivares, J.L. (Univ., Caracas). 
1975. 


From 4. inter-American conference on materials technology; 
Caracas, Venezuela (29 Jun 1975). 

In IV inter-American conference on materials technology. 

The electron emission from cold NisW specimens was studied 
by use of a field ion—field emission microscope and a Jarrell—Ash 
recording microphotometer. The electron current emitted from the 
layered superlattice planes of the B-phase showed cyclical changes 
in intensity produced by the removal of atomic monolayers by field 
evaporation. Such a variation was interpreted by comparing the 
field-evaporation process of the layered superlattice planes with the 
absorption of epitaxial layers on a metal substrate. A dipolar model 
was employed for uumerical interpretation of the data: it was incon- 
sistent with the experimental results. 10 figures, 3 tables. 


18952 (CONF-770717—5) Energy band structure, fermi sur- 
faces, magnetization densities, and properties of the rare-earths and 
actinides. Freeman, A.J. (Northwestern Univ., Chicago, Ill. (USA). 
Dept. of Anatomy; Argonne National Lab., Ill. (USA)). 1977. Con- 
tract W-31-108-ENG-38. 28p. Dep. NTIS, PC A03/MF AOl1. 
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From International conference on rare earths and actinides; 
Durham, UK (4 Jul 1977). 

Some aspects of the predictions of energy band theory for 
both the rare earths and actinides and their comparison with experi- 
ment are discussed. Recent developments in assessing eigenfunction 
behavior are emphasized. 5 figures. 


18953 (CONF-770827—7) Fermi surface, fermi velocity, and 
electron—phonon interaction parameter in Nb. Dye, D.H.; Karim, 
D.P.; Ketterson, J.B.; Crabtree, G.W. (Argonne National Lab., IIl. 
(USA); Northwestern Univ., Evanston, Ill. (USA). Dept. of Phys- 
ics). 1977. Contract W-31-109-ENG-38. 13p. Dep. NTIS, PC A02/ 
MF AOl1. 

From International conference on physics of transition 
metals; Toronto, Canada (15 Aug 1977). 

A Korringa—Kohn—Rostoker band structure formalism was 
used to fit extremal areas and effective masses obtained from de 
Haas—van Alphen measurements by using the appropriate cubic 
scattering phase shifts and their energy derivatives as disposable 
parameters. The resulting Fermi radii and velocities in the (100) and 
(110) planes are presented for all sheets of the Fermi surface. When 
the velocities are compared with the augmented-plane-wave calcula- 
tions of Elyashar and Koelling [Phys. Rev., B15, 3620 (1977)], a 
local enhancement factor, A(k-vector), is deduced. 3 figures, 2 tables. 


18954 (CONF-770827—8) Fermi surface of platinum. Dye, 
D.H.; Ketterson, J.B. (Northwestern Univ., Chicago, Ill. (USA). 
Dept. of Anatomy; Argonne National Lab., Ill. (USA)). 1977. Con- 
tract W-31-109-ENG-38. 14p. Dep. NTIS, PC A02/MF AOl. 

From International conference on physics of transition 
metals; Toronto, Canada (15 Aug 1977). 

The two high-mass (€,8) orbits on the open hole surface of 
platinum predicted by band structure calculations but not observed 
in previous de Haas—van Alphen studies were measured; a complete 
set of area data for this transition metal is thus provided. A phase- 
shift fit to these area data using a nonmuffin-tin relativistic KKR 
formalism was calculated, with an rms error of about 0.2%. From 
this fit the Fermi radii were determined for all surfaces. As a check, 
the total volume of the hole surfaces was calculated and compared 
with that of the electron surface; agreement to within 1% was found. 
Effective mass data were also fit, with an rms error of 3.4%; the 
density of states calculated from the fit was constrained to agree 
with the specific heat value; Fermi velocities were determined for all 
surfaces. 2 figures, 3 tables. 


18955 (COO—1198-1184) Effect of pressure on ionic conductiv- 
ity in rubidium silver iodine and silver iodine. Allen, P.C. (Illinois 
Univ., Urbana (USA). Dept. of Physics). 1977. Contract EY-76-C- 
02-1198. 137p. Dep. NTIS, PC AO7/MF AO1. 

Thesis. 

The effect of pressure on the ionic conductivity of RbAgislIs 
and AglI has been measured, using single crystals and polycrystalline 
samples, up to pressures of 6 kbar. The activation volumes for 
motion in a-RbAg,I; and B-RbAgulI, respectively, are -0.4 +- 0.2 
cm*/mole and -0.2 +- .01 cm*/mole. In a-AglI, the motion volume 
increases from 0.56 +- 0.1 cm*/mole at 435 K to 0.8 +- 0.1 cm’ 
mole at 623 K. These values are unusually small in relation to the 
activation energies and are not consistent with the strain energy 
model or a domain diffusion mechanism. The negative activation 
volume for superionic RbAgj,Is and the small size of the activation 
volume for a-AglI may be the result of pressure increasing the 
interaction enthalpy between the diffusing ions. 


18956 (HEDL-TME—77-36) Sodium engineering and technol- 
ogy. Quarterly progress report, January, February, March 1977. 
Atwood, J.M. (Hanford Engineering Development Lab., Richland, 
Wash. (USA)). Sep 1977. Contract EY-76-C-14-2170. 107p. . 

Progress is reported in the areas of: radioactivity control 
technology, sodium systems technology, sodium systems develop- 
ment, and hydraulics and mechanics. (GHT) 


18957 (IS-M—110) Explanation for the Schottky-like anomaly in 
the low temperature heat capacity of Lu—H alloys. Gschneidner, 
K.A. Jr.; Thome, D.K. (lowa State Univ. of Science and Technol- 
ogy, Ames (USA)). 1977. Contract W-7405-ENG-82. 8p. (CONF- 
771039—S). Dep. NTIS, PC A02/MF AO1. 

From 13. rare earth research conference; Olgebay Park, WV, 
USA (16 Oct 1977). 

The Schottky-like anomaly observed in Lu-H alloys contain- 
ing 0.035 to approximately 2.0 at. percent H is due to H tunneling 
between various configurations of H—other interstitial’ (N, O and 
possibly C) pairs formed in Lu. As the H content increases beyond 
2.0 at. percent, the formation of di-hydrogen—other interstitial 
groups is thought to prevent tunneling. 


18958 (IS-M—112) Spin-wave temperature dependence of gado- 
linium. Grobsky, K.; Harmon, B.N. (Ames Lab., Iowa (USA)). 1977. 
Contract W-7405-ENG-82. 9p. (CONF-771127—9). Dep. NTIS, PC 
A02/MF AOl1. 


MATERIALS 1955 


From 23. conference on magnetism and magnetic materials; 
Minneapolis, MN, USA (8 Nov 1977). 

Previous theoretical studies of the temperature dependence of 
the magnon dispersion curves of rare earth metals have usually 
considered only the renormalization due to spin-wave interactions 
and the effect of temperature variations of the magnetocrystalline 
anisotropy. An important consideration which has not been included 
in these studies is the possible temperature dependence of the ex- 
change coupling between the localized spins. Taking into account 
only the shorter conduction electron mean free path and the result- 
ing decrease in the 4f-4f coupling as T increases we obtain reason- 
able agreement with the measured magnon dispersion curves. Our 
results are consistent with recent measurements on Gd alloys which 
relate the temperature dependence of the magnetic ordering tem- 
perature to the conduction electron mean free path. 


18959 (IS-M—113) Field induced magnetic form factor of y-Ce. 
Stassis, C.; Loong, C.K.; Kline, G.R. (Ames Lab., Iowa (USA)). 
1977. Contract W-7405-ENG-82. 8p. (CONF-771127—8). Dep. 
NTIS, PC A02/MF AO1. 

From 23. conference on magnetism and magnetic materials; 
Minneapolis, MN, USA (8 Nov 1977). 

Polarized neutron scattering techniques have been used to 
assess the spatial distribution and temperature dependence of the 
magnetization induced in a single crystal of y-Ce by a magnetic field 
of 60kG. The measured form factor is found to be in agreement with 
the free ion 4f magnetic form factor of Ce**. Comparison of the 
localized susceptibility, obtained in the present experiment, with bulk 
susceptibility measurements indicate that there is a rather large 
positive conduction electron contribution to the static —— 
of y-Ce. The localized moment is found to follow, between 300 and 
115°K, a Curie-Weiss law with a paramagnetic Curie temperature of 
(-44 +- 2.5)°K. The measurements indicate that at approximately 
100°K some ions of the y-Ce crystal undergo a change in their 
electronic configuration. 


18960 (IS-M—116) Magnetic ordering in Ce—La and Nd—La 
alloys. Petersen, T.S.; Legvold, S.; Gschneidner, K.A. Jr.; Tsang, 
T.W.E.; Moorman, J.O. (Ames Lab., Iowa (USA)). 1977. Contract 
W-7405-ENG-82. 8p. (CONF-771127—4). Dep. NTIS, PC A02/MF 
AOl. 

From 23. conference on magnetism and magnetic materials; 
Minneapolis, MN, USA (8 Nov 1977). 

Heat capacity, magnetic susceptibility, and electrical resistiv- 
ity measurements have been made on a wide ranging set of Ce—La 
and Nd—La alloys. In the case of Ce it is found that less than 5 at. 
percent of La will prevent the (dhcp) to a (collapsed fcc) transition 
at T approximately less than 50K. In the case of Nd—La only the 
dhcp allotrope is formed. Two magnetic ordering temperatures have 
been found for many of the samples. These are believed to be caused 
by antiferromagnetic ordering on the two different atomic sites in 
the dhcp structure, cubic and hexagonal. In both sets of alloys the 
two ordering temperatures coalesce into one for La concentrations 
approximately greater than 30 percent. Additional magnetic features 
in Ce—La alloys are explained by the formation of the fcc phase. 


18961 (IS-M—119) Ferromagnetic behavior of disordered MnPt 
films produced by rf sputtering. Severin, C.S.; Chen, C.W. (Ames 
Lab., Iowa (USA)). 1977. Contract W-7405- ENG-82. Tp. (CONF- 
771 127—5). Dep. NTIS, PC A02/MF AO1. 

From 23. conference on magnetism and magnetic materials; 
Minneapolis, MN, USA (8 Nov 1977). 

The state of atomic order and the variation of magnetic 
behavior with atomic order in MnPt are studied. X-ray and neutron 
diffraction experiments show that quenching still results in apprecia- 
ble degrees (greater than 0.8) of order and only through sputtering 
can completely disordered MnPt be prepared. Magnetization mea- 
surements conducted on the quenched powder and on the sputtered 
films established ferromagnetism in the disordered MnPt. The de- 
duced magnetic moment is 3.25 +- 0.30 u/sub B/ per Mn atom in 
the sputtered films at O0°K. This value is compared with those 
deduced for Mn in other alloys. The difficulties in invoking the 
Bethe-Slater criterion or a segregation of constituent atoms to ex- 
plain the onset of ferromagnetism in the disordered MnPt are dis- 
cussed. 


18962 (IS-T—769) Low temperature heat capacity of lutetium 


and lutetium hydrogen alloys. Thome, D.K. (Ames Lab., Iowa 
(USA)). Oct 1977. Contract W-7405-ENG-82. 70p. Dep. NTIS, PC 
A04/MF AO1. 

Thesis. 

The heat capacity of high purity electrotransport refined 
lutetium was measured between 1 and 20°K. Results for theta/sub 
D/ were in excellent agreement with theta values determined from 
elastic constant measurements. The heat capacity of a series of 
lutetium-hydrogen solid solution alloys was determined and results 
showed an increase in y from 8.2 to about 11.3 mJ/g-atom-K? for 
hydrogen content increasing from zero to about one atomic percent. 
Above one percent hydrogen y decreased with increasing hydrogen 
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contents. The C/T data showed an increase with temperature de- 
creasing below about 2.5°K for samples with 0.1 to 1.5 atomic 
percent hydrogen. This accounts for a large amount of scatter in 
theta/sub D/ versus hydrogen content in this range. The heat 
capacity of a bulk sample of lutetium dihydride was measured 
between 1 and 20°K and showed a large increase in theta/sub D/ 
and a large decrease in y compared to pure lutetium. 


18963 (IS-T—794) Valence bands of Cr-rich Fe—Cr alloys deter- 
mined by x-ray photoelectron spectroscopy. Galt, J.A. (Ames Lab., 
Iowa (USA)). Dec 1977. Contract W-7405-ENG-82. 49p. Dep. 
NTIS, PC A03/MF AOl1. 

Thesis. 

The valence bands of Cr-rich Fe—Cr alloys were examined 
by x-ray photoelectron spectroscopy for the possible existence of a 
virtual bound state. Samples containing 1%, 4%, 12%, and 21% Fe 
were tested and compared with a theoretical calculation based on 
the VBS model. Final results showed a trend possibly indicative of a 
VBS in this system, but further data of higher resolution are needed 
for quantitative results. 14 figures. 


18964 (IS-T—798) Electrocatalytic activity and surface proper- 
ties of tungsten bronzes. Weber, M.F. (Ames Lab., Iowa (USA)). 
Dec 1977. Contract W-7405-ENG-82. 177p. Dep. NTIS, PC A09/ 
MF AOl. 

Thesis. 

The electrocatalytic activities of sodium tungsten bronzes, 
including high purity crystals, platinum doped crystals, and platinum 
plated crystals, have been measured for oxygen reduction in acid 
solution. In addition, a survey of the electrocatalytic activities and 
general electrochemical properties of other alkali tungsten bronzes, 
thalium tungsten bronze, and tungsten trioxide were investigated and 
compared to sodium tungsten bronze. All measurements were done 
on single crystals. Pure sodium tungsten bronzes and WO; have a 
slight catalytic activity for oxygen reduction. The exchange current 
density is approximately 10°-'* A/cm* Doping the cubic sodium 
tungsten bronze with up to 800 ppM of platinum slightly increased 
the catalytic activity of the crystals, but the effect was noticeable 
only at very low current densities. Platinum preelectrolysis of the 
solution was shown to contaminate the crystal surface with signifi- 
cant amounts of platinum. For the platinum plated bronze crystals, 
no synergistic effect between the platinum and the bronze was 
observed for oxygen reduction. However, different platinum plating 
methods gave more than an order of magnitude difference in catalyt- 
ic activity, with the same amount of platinum. The platinum was 
deposited on the bronze surface in different forms by the different 
plating methods. One possible form of highly dispersed platinum on 
a bronze surface is the formation of a platinum tungsten bronze, Pt/ 
sub x/WO3. Hydrogen tungsten bronze is formed in the surface 
layers of all the bronzes at potentials below +0.2 V (NHB), and the 
reaction is completely reversible. One possible form of highly dis- 
persed platinum on a bronze surface is the formation cf a platinum 
tungsten bronze, Pt/sub x/WOs;. Hydrogen tungsten bronze is 
formed in the surface layers of all the bronzes at potentials below 
+0.2 V (NHB), and the reaction is completely reversible. 


18965 (LBL—6631) Low frequency noise in freely suspended tin 
films at the superconducting transition. Ketchen, M.B.; Clarke, J. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). Jul 
1977. Contract W-7405-ENG-48. 9p. (CONF-770750—1). Dep. 
NTIS, PC A02/MF AO1. 

oe From Symposium on 1/f fluctuations; Tokyo, Japan (11 Jul 
1977). 

The spectral density, S/sub v/(f), of the voltage noise across 

1-D current-biased tin films has been measured at the superconduct- 
ing transition. Each film was freely suspended between two thermal 
clamps a distance L apart in a vacuum can. A thin layer of lead was 
evaporated on the outer portion of the films to leave an uncoated 
middle region of length 1. S/sub v/(f) was flat at frequencies below 
f/sub L/ approximately D/L?, where D is the thermal diffusivity. At 
frequencies between f/sub L/ and f/sub 1/ approximately (L/1)?f/ 
sub L/ the slope was typically -0.8, while at frequencies above f/sub 
l/ the slope was somewhat less steep than -1.5. The shape and 
magnitude of S/sub v/(f) were in good agreement with an equilibri- 
um temperature fluctuation model in which the temperature fluctu- 
ations are spatially uncorrelated. Measurements of the autocorrela- 
tion function also strongly supported this model. These results are in 
contrast with those obtained for normal films and films at the 
superconducting transition supported by substrates, for which a 
model was required with spatially correlated fluctuations. It is 
concluded that the 1/f noise for films on substrates is mediated by an 
interaction between the substrate and the film. 


18966 (MLM—246S(OP)) Characterization of titanium metal 
powder by pulsed NMR. Attalla, A. (Mound Lab., Miamisburg, Ohio 
(USA)). 1977. Contract EY-76-C-04-0053. 18p. (CONF-771012—3). 
Dep. NTIS, PC A02/MF AOI 

From 5. ERDA compatibility meeting; Miamisburg, OH, 
USA (4 Oct 1977). 
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Moisture absorption as a function of surface area in titanium 
metal powders was studied by pulsed NMR. Wet samples were air- 
dried fer 16 days under normal laboratory conditions (20 to 22°C, 40 
to 60 percent relative humidity) and the moisture contents were 
compared with those of vacuum-dried (200°C, 1.33 mPa) samples 
and vacuum-dried samples exposed to 50 percent relative humidity. 
For one sample, the drying efficiency of 100°C as compared to 
200°C, as well as the moisture absorption capacity as a function of 
time, was also studied. The moisture, hydride hydrogen (TiH2), and 
oxygen contents of titanium metal powders were found to be func- 
tions of surface area. Moisture absorbed was a linear function and 
hydrogen and oxygen were exponential functions of surface area. 
Titanium metal powder absorbs an equilibrium value of moisture 
(approximately 0.60 wt percent) within one hour of exposure to 50 
percent relative humidity. The drying of titanium metal powder was 
found to be as effective at 100°C as at 200°C. 


18967 (RFP—2504) Acoustic emission from beryllium. Heiple, 
C.R.; Adams, R.O. (Atomics International Div., Golden, Colo. 
(USA). Rocky Flats Plant). 9 Jun 1976. Contract EY-76-C-04-3533. 
34p. Dep. NTIS, PC A03/MF AO1. 

The acoustic emission from both powder and ingot source 
beryllium has been measured as a function of strain and prior heat 
treatment. Most measurements were made during tensile deforma- 
tion, but a limited number of compression tests have also been 
performed. The acoustic emission observed was of the burst type, 
with little or no contribution from continuous type emission. The 
emission was characterized by the variation of burst rate and average 
energy per burst as a function of strain. The tensile behavior was 
qualitatively similar for all the materials tested. Burst rate maxima 
centered roughly at 0.1 percent and 1.0 percent plastic strain were 
observed. The magnitude but not the strain at the low strain burst 
rate peak was very sensitive to prior thermal treatment, while the 
higher strain burst rate peak was insensitive to prior heat treatment. 
An energy per burst maximum was observed at 0.2 percent plastic 
strain, the magnitude of which was moderately sensitive to heat 
treatment. The Kaiser effect is observed in the material studied. 
Emission during compression was similar to that observed in tension. 
The acoustic emission observed is attributed to dislocation motion, 
as proposed by James and Carpenter for LiF, NaCl, and Zn. Metal- 
lographic studies of the beryllium at various strains have ruled out 
microcracking and twin formation as major contributors to the 
acoustic emission. 


18968 (RFP—2619) Energy calibration scheme for acoustic emis- 
sion. Adams, R.O.; Heiple, C.R. (Atomics International Div., 
Golden, Colo. (USA). Rocky Flats Plant). 13 Sep 1977. Contract 
EY-76-C-04-3533. 14p. (CONF-761042—1). Dep. NTIS, PC A02/ 
MF AOI. 

From Frontiers in education conference; Tucson, AZ, USA 
(25 Oct 1976). 

The calibration technique described is an attempt to deter- 
mine the actual energy release from the events causing emission 
bursts in beryllium and to quantitatively evaluate the effects of 
specimen geometry on the apparent energy per burst. (GHT) 


18969 (TID—27768) Development of NBTI conductors for 10 
T—14 T operation. Progress report for the period ending 15 July 1977. 
(Magnetic Corp. of America, Waltham, Mass.). 1977. Contract EG- 
77-C-02-4180. 14p. Dep. NTIS, PC A02/MF AO1. 

Progress in testing samples of Nb—Ti alloys is reported. The 
data show the importance of optimizing heat treatment and perform- 
ing the measurements at high fields. The feasibility of building high 
field magnets out of Nb—Ti alloys is shown. 


18970 (UCRL—13677-2) Investigation of the contact angles be- 
tween various molten metals and substrates of niobium and zirconium. 
Final report. Munir, Z.A. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). Aug 1977. Contract W-7405-ENG-48. 78p. 
Dep. NTIS, PC A05/MF AO1. 

The sessile drop technique was utilized for the determination 
of the contact angles between droplets of liquid tin, indium, and 
gallium; and substrates of niobium and zirconium. Contact angles, 
theta, were measured for various substrate surface roughness and 
over the temperature range 30 to 650°C. Values of theta for all of 
these systems were found to be greater than 90° i.e., constituting a 
case of nonwetting between the liquid metals and the substrates. 
Three characteristic regions of the temperature dependence of con- 
tact angles were observed. A steady-state region in which the 
contact angle is relatively independent of temperature was preceded 
and followed by regions in which theta decreased rapidly with 
increasing temperature. For the steady-state or second region, con- 
tact angles were found to be independent of time whereas in the 
third region contact angles showed a decreasing trend with time at 
constant temperature. In accordance with theoretical predictions for 
theta greater than 90°, increasing roughness of the substrate caused a 
corresponding increase in theta. Electron microprobe analyses 
showed that only the Ga—Zr system exhibited evidence of diffusion 
at the interface. Photographs of the sessile drop of this system over a 
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period of time indicated that the drop had spread over a greater area 
thus supporting the possibility of a surface diffusion mass-transport 
process. 


18971 Self-consistent treatment of the internal energy, chemical 
potential, and critical constants of liquid alkali metals and selected 
alloys. Leribaux, H.R.; Engel, A.W. (Texas AM University and 
Argonne National Laboratory, Argonne, Illinois 60439). J. Chem. 
Phys.; 68: No. 1, 1-8(1 Jan 1978). 

A systematic investigation is made of the consequences of the 
pseudopotential theory of metals on the thermodynamic properties 
of metallic liquids, including mixtures. We obtain expressions for the 
internal energy, the Gibbs free energy, and excess chemical poten- 
tials of general metallic mixtures with any number of constituents. 
We recommend on this basis optimum pseudopotentials for all liquid 
alkali metals. We obtain good agreement for the excess chemical 
potental of lithium in selected alloys. Finally, on the basis of metallic 
theory, we obtain a new scaling law for the critical constants of 
liquid metals which seems to be well satisfied by the metals of the 
groups I and IIIa, except perhaps for lithium and thallium. 


18972 Pressure dependence of the Fermi surface of Th . Schirber, 
J.E.; Schmidt, F.A.; Koelling, D.D. (Sandia Laboratories, Albuquer- 
que, New Mexico 87115). Phys. Rev., B; 16: No. 10, 4235-4238(15 
Nov 1977). 

We report measurements of the pressure dependence of all 
three sheets of the Fermi surface of thorium. All of the cross- 
sectional areas investigated are found to decrease as the interatomic 
distance is diminished. This behavior is completely unprecedented 
for a cubic material and indicates that Th becomes less metallic with 
decreasing lattice spacing. We compare these results with calcula- 
tions in which the unoccupied Sf electron bands are treated as 
itinerant and with a localized model (5f states removed). While the 
itinerant model gives better normal-volume results as pointed out by 
Koelling and Freeman, the pressure results are only semiqualitative- 
ly reproduced by either model. 


18973 (SAND—77-6020) Behavior of noble gases in solids: 
helium in titanium hydride. Yeshayahu, L. (Israel Atomic Energy 
Commission, Tel Aviv). Oct 1977. Translation of I[A—1330. 169p. 
NTIS, PC A08/MF AO1. 

Thesis. Submitted to Tel-Aviv Univ., Israel. 

The behavior of noble gases in solids was investigated. The 
specimen selected was titanium tritide, in which helium is generated 
by the radioactive decay of tritium. The method was to measure the 
helium release rate from the specimen and to determine the depen- 
dence of this release rate on various parameters. 


18974 Crystal-chemical laws in A3B superconducting compounds 
with an A-15 lattice. Palatnik, L.S.; Fal’ko, I.I. (A. M. Gor’kii State 
University). Sov. Phys. - Dokl. (Engl. Transl.); 22: No. 6, 289-291(Jun 
1977). 


The relationships between the lattice «unstants and the cova- 
lent radii are derived for superconducting compounds composed of 
VB elements and IVA elements. 


18975 Critical field anomalies of thin superconducting films with 
implanted helium particles. Moshenskii, A.A.; Fogel, N.Y.; Sidor- 
enko, A.S.; Tishchenko, L.P. (Physicotechnical Institute of Low 
Temperatures, Academy of Sciences of the Ukrainian SSR). Sov. J. 
Low Temp. Phys. (Engl. Transl.); 3: No. 4, 199-204(Apr 1977). 

The influence of helium ion implantation on the parallel 
critical field H/sub c parallel/and the angular dependence of H/sub 
c/ in In films has been investigated. It has been observed that the 
dependence of H/sub c parallel/on the temperature, the film thick- 
ness d, and the mean free path | agrees satisfactorily with the 

redictions of theory for low doses of irradiation (N< or =7x10'" 
ion/cm?). For high irradiation doses a number of anomalies is 
observed in the behavior of H/sub c parallel/and the angular depen- 
dence of H/sub c/: the value of the critical thickness at which a 
vortex state occurs in a film in a parallel magnetic field turns out to 
be substantially smaller than predicted by the Abrikosov—Kulik 
theory; a deviation from the angular dependence of H/sub c/ 
computed by Tinkham is detected in the temperature range T~T/ 
sub c/ where zeta (t) >>d for high irradiation doses H/sub c 
parallel/diminishes with a decrease in |. It is shown that the first two 
anomalies in the behavior of H/sub c parallel/and H/sub c/(@) can 
be explained by anisotropies of the transport properties, and there- 
fore, in the coherence lengths in indium films with helium implanta- 
tion. The last anomaly is associated with the effect of film swelling 
because of the formation of volume defects in the form of gas-filled 
pores therein. The possibility of an analogy between In films with 
helium implantation and laminar superconductors is examined. 


18976 Longitudinal oscillations in superconducting alloys. Ov- 
chinnikov, Y.N. (L. D. Landau Institute of Theoretical Physics, 
USSR Academy of Sciences). Sov. Phys. - JETP (Engl. Transl.); 45: 
No. 2, 404-409(Feb 1977). 


MATERIALS 1957 


We study the propagation of sound in superconductors for 
arbitrary electron mean free paths. We show that in the main 
approximation in terms of (s/v)? the usual BCS expression for the 
absorption of sound is valid. We study the effect of a current on the 
absorption of sound and collective oscillations in superconductors. 


18977 (UCRL-Trans—11219) Utilization of a combined method 
of thermoelectron emission and surface ionization for the study of the 
emission properties of metallic monocrystals and film emitters at their 
origin. Zandberg, E.Ya.; Tontegode, A.Ya.; Yusifov, F.K. Feb 1977. 
Translated from pp 216-222 of Struktura i Svoistva Monokristallov 
Tugoplavkikh Metallov, Akademiya Nauk SSSR, Moscow, 1973. 
llp. Dep. NTIS, PC A02/MF AO1. 

A combination of Auger spectroscopy and slow-electron 
diffraction are used to investigate surface contamination and phase 
transformations in various metal films. 


18978 Mechanical properties of superconducting Nb—Ti compos- 
ites. Easton, D.S.; Koch, C.C. (Oak Ridge National Lab., TN). Adv. 
Cryog. Eng.; 22: 453-462(1977). 

Preliminary studies on the tensile properties of a variety of 
superconducting composites are discussed. The materials studied 
included commercial composites composed of either a Cu or Cu/ 
Cu—Ni matrix and Nb—Ti filaments. Stress-strain curves and a table 
of tensile properties are given for tests undertaken at 4.2, 77 and 
300°K. Geometry dependent pseudoelastic behavior and serrated 
stress-strain curves were found in the superconducting composite 
and in Nb—Ti at 4.2°K, the effects possibly being related to stress 
induced martensitic transformation in the Nb—Ti. Differences in 
tensile behavior were also found straight versus twisted filaments. 
Predictions of tensile properties by the method of mixtures gives a 
good first approximation. 


18979 Magnetothermal conductivity of selected pure metals and 
alloys. Sparks, L.L. (NBS Inst. for Basic Standards, Boulder, CO). 
pp 119-127 of In Advances in cryogenic engineering. Volume 22. 
Timmerhaus, K.D.; Reed, R.P.; Clark, A.F. (eds.). New York; 
Plenum Press (1977). 

From International cryogenic materials conference; Kingston, 
Ontario, Canada (22 Jul 1975). 

See CONF-750716—. 

Optimum design of superconducting motors and generators, 
which must operate in magnetic fields at low temperatures, requires 
a detailed knowledge of the effect of the magnetic field on thermal 
properties of the materials involved. To this end, magnetic field 
dependence of the thermal conductivity of four alloys is studied in 
the temperature range 4 to 22°K. Data for the materials Ni-Cr-Fe 
alloy UNS-N07718, oxygen free copper UNS-C10200, stainless steel 
UNS-S31000, and a high purity copper NBS-B stock 7 indicate that 
the effect of the magnetic field on structural alloys such as the Ni- 
Cr-Fe and stainless steel samples is relatively small but that the good 
conductors (copper materials) show greater field effects. (SDF) 


18980 Thermal and electrical measurements on selected materials 
for low-temperature applications. Hust, J.G.; Giarratano, P.J. (NBS 
Inst. for Basic Standards, Boulder, CO). pp ’128-135 of In Advances 
in cryogenic engineering. Volume 22. Timmerhaus, K.D.; Reed, 
R.P.; Clark, A.F. (eds.). New York; Plenum Press (1977). 

From International cryogenic materials conference; Kingston, 
Ontario, Canada (22 Jul 1975). 

See CONF-750716—. 

Measurements of thermal conductivity, electrical conductiv- 
ity, and thermopower using a variable temperature (4 to 300°K) 
apparatus were performed on samples of copper, a nickel base alloy, 
and an iron base low expansion alloy. A fixed-point apparatus was 
used to measure two stainless steels. All the materials analyzed have 
applications in superconducting machinery. (SDF) 


18981 Thermal conductivity of selected alloys at low tempera- 
tures. Tye, R.P.; Hayden, R.W.; Spinney, S.C. (Dynatech R/D Co., 
Cambridge, MA). pp 136-144 of In Advances in cryogenic engineer- 
ing. Volume 22. Timmerhaus, K.D.; Reed, R.P.; Clark, A.F. (eds.). 
New York; Plenum Press (1977). 

From International cryogenic materials conference; Kingston, 
Ontario, Canada (22 Jul 1975). 

See CONF-750716—. 

Accurate thermal conductivity and electrical resistivity 
values have been obtained on eight widely used commercial metals 
and alloys in the cryogenic temperature range. These values are 
suggested as representative design values and further measurements 
of thermal conductivity on these materials are unnecessary unless the 
electrical resistivity is significantly different. 


18982 Low-temperature thermal conductivity and dislocation 
structures in copper—aluminum alloys under high-cycle, low-stress 
fatigue. Chu, T.K. (Univ. of Connecticut, Storrs). pp 145-152 of In 
Advances in cryogenic engineering. Volume 22. Timmerhaus, K.D.; 
Reed, R.P.; Clark, A.F. (eds.). New York; Plenum Press (1977). 
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From International cryogenic materials conference; Kingston, 
Ontario, Canada (22 Jul 1975). 

See CONF-750716—. 

An analysis in terms of a dislocation structure model is given 
of results of thermal conductivity measurements of two copper 
aluminum alloys (1 at% and 15 at% Al in Cu) which had undergone 
low cycle high strain cyclic deformation at low temperatures. (SDF) 


18983 Magnetic and thermal properties of stainless steel and 
Inconel at cryogenic temperatures. Collings, E.W. (Battelle Columbus 
Labs., OH); Jelinek, F.J.; Ho, J.C.; Mathur, M.P. pp 159-173 of In 
Advances in cryogenic engineering. Volume 22. Timmerhaus, K.D.; 
Reed, R.P.; Clark, A.F. (eds.). New York; Plenum Press (1977). 

From International cryogenic materials conference; Kingston, 
Ontario, Canada (22 Jul 1975). 

See CONF-750716—. 

Samples of stainless steel (AISI 310S) and Inconel (X750) 
have been subjected to specific heat, thermal expansion, electrical 
resistivity, and magnetization measurement. The specific heat data 
showed evidence a rparamagnetism, the existence of which was 
confirmed by the results of the magnetization studies. No anomalies 
were noted in the low-temperature thermal expansion data, but weak 
minima were recorded near 20 to 30°K in the resistivity results. 
Temperature coefficients of ideal resistivity were quite normal for 
the classes of alloy considered, but because of the high residual 
components, “he resistivities of the Inconels could be regarded as 
being practically temperature independent. 


18984 Critical current and ac loss of coevaporated NbsSn super- 
conductors. Howard, R.E.; King, C.N.; Norton, R.H.; Zubeck, R.B.; 
Barbee, T.W.; Hammond, R.H. (Stanford Univ., CA). pp 332-340 of 
In Advances in cryogenic engineering. Volume 22. Timmerhaus, 
K.D.; Reed, R.P.; Clark, A.F. (eds.). New York; Plenum Press 
(1977). 

From International cryogenic materials conference; Kingston, 
Ontario, Canada (22 Jul 1975). 

See CONF-750716—. 

Stanford University has a program devoted to gaining an 
understanding of the material parameters of type II superconductors 
that are important for the achievement of high critical currents and 
minimum ac losses in the low magnetic fields encountered in super- 
conducting power transmission lines. To that end, electron beam 
deposited NbsSn has been investigated. This method of fabrication is 
attractive because of the ease by which samples of differing grain 
size, thickness, and multiple components (layered samples) can be 
made. The present stage of this work has dealt mainly with tubular 
samples because this geometry is convenient for making induced 
critical current and electronic ac loss measurements. However, this 
configuration somewhat complicates the sample preparation process, 
as deposition is done on a heated, rotating tube, rather than a flat 
substrate. This paper provides observations on the film growth 
morphologies encountered in this process and relates them to the 
measured superconducting properties. 


18985 Electrical and mechanical properties of dilute aluminum— 
gold alloys at 300, 77, and 4.2 K. Hartwig, K.T.; Worzala, F.J.; 
Jackson, M.E. (Univ. of Wisconsin, Madison). pp 472-476 of In 
Advances in cryogenic engineering. Volume 22. Timmerhaus, K.D.; 
Reed, R.P.; Clark, A.F. (eds.). New York; Plenum Press (1977). 

From International cryogenic materials conference; Kingston, 
Ontario, Canada (22 Jul 1975). 

See CONF-750716—. 

Copper has a higher yield strength than aluminum at low 
temperatures and therefore has been used for stabilizing material in 
practically all applications of superconducting composite cable. Only 
recently has serious consideration been given to high-purity alumi- 
num; increased availability and decreasing cost have helped to bring 
about this change. The major disadvantage of aluminum is its low 
yield strength. One method for strengthening high-purity aluminum 
that may allow a high residual resistance ratio is precipitation 
hardening. If solute atoms could be effectively removed from solu- 
tion through precipitation, a high-purity aluminum matrix would 
result. One would expect such a material to have increased strength 
and an electrical resistance below its solution-treated condition. A 
study of the electrical and mechanical property changes at 300, 77, 
and 4.2 K in high-purity dilute aluminum—gold alloys during pre- 
cipitation is described. 


18986 Effect of cyclic strain on electrical resistivity of copper at 
4.2 K. Fisher, E.S. (Argonne National Lab., IL); Kim, S.H.; Linz, 
R.J. pp 477-485 of In Advances in cryogenic engineering. Volume 
22. Timmerhaus, K.D.; Reed, R.P.; Clark, A.F. (eds.). New York; 
Plenum Press (1977). 

From International cryogenic materials conference; Kingston, 
Ontario, Canada (22 Jul 1975). 

See CONF-7507 16—. 


The design and operation of large superconducting magnets 
that are cryogenically stable over long periods at high fields and 
current densities require a background of information on the effects 
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of mechanical strains on electrical and thermal resistivities of the 
normal metal matrix. The changes in electrical resistivity of copper 
produced by cyclic stresses at 4.2 K are of particular interest. The 
present paper describes a program that has been undertaken to 
measure Arho at various N values from direct current-voltage mea- 
surements on relatively massive copper samples at 4.2 K. The 
emphasis in this work is on the characterization of the mode and 
amplitude of constant-strain cycles and on the effects of impurities. 
The measurements obtained so far indicate that rho/sub d/ (the 
defect contribution) is indeed strain, rather than stress dependent. 
They indicate that an empirical set of equations for predicting Arho 
vs. N can be developed for a given €/sub t/ per cycle and given 
impurity concentration. In addition, they show the effect on Ap of 
annealing at T > 80 K and the apparent strengthening or dislocation 
pinning by mobile defects near room temperatures. 


18987 Low-temperature resistance of cyclically strained alumi- 
num. Segal, H.R.; Richard, T.G. (Univ. of Wisconsin, Madison). pp 
486-489 of In Advances in cryogenic engineering. Volume 22. Tim- 
merhaus, K.D.; Reed, R.P.; Clark, A.F. (eds.). New York; Plenum 
Press (1977). 

From International cryogenic materials conference; Kingston, 
Ontario, Canada (22 Jul 1975). 

See CONF-750716—. 

An experimental study of the resistance changes in high- 
purity, reinforced aluminum due to cyclic straining is presently 
underway. The purpose of this work is to determine the optimum 
purity of aluminum to be used as a stabilizing material for supercon- 
ducting magnets used for energy storage. Since pure aluminum has a 
low yield strength, it is not capable of supporting the stress levels in 
an energized magnet. Therefore, it has been bonded to a high- 
strength material--in this case, 6061 aluminum alloy. This bonding 
permits pure aluminum to be strained cyclically beyond its elastic 
limit with recovery of large plastic strains upon release of the load. 
The resistance change in this composite material is less than that of 
pure, unreinforced aluminum. 


18988 Surface effects on tritium diffusion in materials in a radi- 
ation environment. Caskey, G.R. Jr. (E.I. du Pont de Nemours and 
Co., Aiken, SC). pp 366-385 of In Radiation effects on solid surfaces. 
Kaminsky, M. (ed.). Washington, DC; American Chemical Society 
(1976). 

From Symposium on radiation effects on solid surfaces; Chi- 
cago, IL, USA (25 Aug 1975). 

See CONF-750839—. 

Tritium transport and distribution in a material are controlled 
by chemical potential gradients, thermal gradients, and cross-cou- 
pling to impurities and defects. Surfaces influence tritium diffusion 
by acting as sources and sinks for defects and impurities. Surface 
films restrict tritium transfer between the solid and surrounding 
fluids. Radiation directly affects boundary processes such as dissocia- 
tion or adsorption, may erode a surface film or the surface itself, and 
introduces defects and impurities into the solid by radiation damage, 
transmutation, or ion implantation, thereby modifying tritium trans- 
port within the solid and its transfer across external interfaces. There 
have been no definitive investigations of these effects, but their 
practical significance has been demonstrated in tritium release or 
absorption studies with stainless steel, Zircaloy, niobium, and other 
materials. 


18989 Phonon anomalies in d-band metals and their relationship 
to superconductivity. Sinha, S.K. (Argonne National Lab., IL); 
Harmon, B.N. pp 269-296 of In Superconductivity in d- and f-band 
metals. Douglass, D.H. (ed.). New York; Plenum Publishing Corp. 
(1976). 

Many high T/sub c/ d- and f-band superconductors exhibit 
actual or incipient lattice instabilities as evidenced by structural 
transitions or anomalous dips in their phonon dispersion curves. We 
present a theory demonstrating that the dips and high T/sub c/’s in 
these materials are likely manifestations of the characteristic re- 
sponse (screening) by d-electrons near the Fermi level. In materials 
with a relatively large density of localized states at the Fermi level 
there is a tendency towards a collective electronic instability charac- 
terized by a periodic charge redistribution. However a charge densi- 
ty wave does not form because these charge fluctuations are strongly 
coupled to the lattice giving rise to anomalies in the phonon spec- 
trum and in some cases eventually driving the lattice into a structural 
transformation. By including relaxation of the fluctuations the cen- 
tral peak observed by neutron diffraction in many of these materials 
can also be understood. In regions of q—+-space where such incipient 
electronic instabilities are present there is lessened screening or 
relative enhancement of the electron-phonon matrix elements--giving 
rise to larger A's and thus greater T/sub c/'s. The details of the 
theory are sketched and the physical ideas explained. A simplified 
application of the theory to Nb and NbC shows that the positions of 
the dips are readily accounted for and that the size or depth of these 
anomalies is very sensitive to the density of states at E/sub F/. The 
relationship to other work is discussed. 
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18990 Metallurgy of high temperature alloys. Tien, J.K.; Puru- 
shothaman, S. (Columbia Univ., New York, NY). pp 3-41 of In 
Proceedings of the symposium on properties of high temperature 
alloys with emphasis on environmental effects. Volume 77-1. Forou- 
lis, Z.A.; Pettit, F.S. (eds.). Princeton, NJ; The Electrochemical 
Society, Inc. (1976). 

From Electrochemical Society meeting; Las Vegas, NV, 
USA (17 Oct 1976). 

See CONF-761057—P1. 

Nickel-base, cobalt-base, and high nickel and chromium iron- 
base alloys are dissected, and their microstructural and chemical 
components are assessed with respect to the various functions ex- 

ted of high temperature structural materials. These functions 
include the maintenance of mechanical integrity over the strain-rate 
spectrum from creep resistance through fatigue crack growth resis- 
tance, and such alloy stability expectations as microstructural coars- 
ening resistance, phase instability resistance and oxidation and corro- 
sion resistance. Special attention will be given to the perennial 
conflict and trade-off between strength, ductility and corrosion and 
oxidation resistance. The newest developments in the constitutions 
of high temperature alloys will also be discussed, including aspects 
relating to materials conservation. 


18991 Vacancy configurations of heavy ions moving in solids. 
Hopkins, F. (Lawrence Livermore Lab., CA). pp 37-43 of In Pro- 
ceedings of the fourth conference on the scientific and industrial 
applications of small accelerators. Duggan, J.L.; Morgan, I.L. (eds.). 
New York; Institute of Electrical and Electronics Engineers, Inc. 
(1976). 

From 4. annual conference on the use of small accelerators; 
Denton, TX, USA (25 Oct 1976). 

See CONF-761059—. 

The determination of vacancy distributions of heavy ions 
moving in solids is described. Specifically a measurement of the 
probability of finding vacancies in the K shell of Cl ions penetrating 
solids is presented, along with consequences for several beam-foil 
quantities. A high resolution x-ray study of Ne Ka x-ray emission is 
used to deduce Ne L vacancy distributions in solid media. 


18992 Surface and thin-film studies using combined proton, elec- 
tron, and x-ray beams. Musket, R.G. (Sandia Labs., Livermore, CA). 
pp 269 of In Proceedings of the fourth conference on the scientific 
and industrial applications of small accelerators. Duggan, J.L.; 
Morgan, I.L. (eds.). New York; Institute of Electrical and Electron- 
ics Engineers, Inc. (1976). 

From 4. annual conference on the use of small accelerators; 
Denton, TX, USA (25 Oct 1976). 

See CONF-761059—. 

An ultra-high vacuum (UHV) system permitting in situ analy- 
ses using monoenergetic proton, electron, and x-ray beams has been 
employed in studies of tellurium surfaces and uranium/tellurium thin 
film junctions. Bombardment of samples by 100 to 400 keV protons, 
1 to 5 keV electrons, and approximately 1.5 keV x-rays yielded 
Auger electrons and x-rays characteristic of the atoms present in the 
near-surface region (0 to approximately 1 ym) of the sample. Energy 
analysis of the back-scattered protons has provided a nondestructive 
depth-profile (0 to 1 ym) of the atomic composition. Analysis of 
proton-induced x rays (PIX) has yielded compositional information. 
X-ray photoelectron spectroscopy (XPS) has been employed to 
provide chemical binding information for the atoms in the first 
approximately 30 A of the surface. Destructive sputter-profiling 
using approximately 2 keV argon ions for sputtering and Auger 
electron spectroscopy (AES) for analysis was also employed. The 
combination of proton, electron, and x-ray beams for analyses in one 
chamber minimized the uncertainties associated with the individual 
techniques and permitted direct correlation of the results because the 
surface conditions were essentially unchanged. Information con- 
tained shows that this surface studies approach bridges the gap 
between surface science experiments (i.e., UHV and depth less than 
30 A) and the usual ion beam analyses (i.e., HV and depth to several 
pm) and permits direct utilization of the ‘complementary nature of 
the different techniques. 


18993 Depth profiling of lithium in niobium. Overley, J.C.; Le- 
fevre, H.W. (Univ. of Oregon, Eugene). pp 557-559 of In Proceed- 
ings of the fourth conference on the scientific and industrial applica- 
tions of small accelerators. Duggan, J.L.; Morgan, I.L. (eds.). New 
York; Institute of Electrical and Electronics Engineers, Inc. (1976). 

From 4. annual conference on the use of small accelerators; 
Denton, TX, USA (25 Oct 1976). 

See CONF-761059—. 

An 8-MeV ‘Li** beam was used to implant 7.4 x 10'° atoms/ 
cm? of lithium in each of a number of annealed, rolled niobium foils. 
After implantation the foils were individually heated at temperatures 
ranging from 250°C to 1730°C. The foils were then bombarded by a 
nanosecond-pulsed proton beam and lithium concentration profiles 
were deduced from measured time-of-flight spectra of neutrons 
produced by ’Li(p,n) reactions within the foils. Lithium distributions 
are not significantly affected by heating for several hours at tempera- 
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tures up to 1400°C and, with 10 atomic parts per million, all lithium 
is confined to the implantation peaks. At about 1500°C the lithium 
begins to migrate preferentially toward the surface of the foil 
through which the lithium beam entered. Heating at 1710°C for one 
hour results in an average lithium concentration of roughly 20 ppM 
which is uniform to +- 20 ppM. 


18994 Difference in concentration distributions between molecu- 
lar and atomic nitrogen implanted in solids. Simons, D.G.; Land, D.J.; 
Brown, M.D.; Brennan, J.G. (Naval Surface Weapons Center, White 
Oak, MD). pp 568-570 of In Proceedings of the fourth conference on 
the scientific and industrial applications of small accelerators. 
Duggan, J.L.; Morgan, I.L. (eds.). New York; Institute of Electrical 
and Electronics Engineers, Inc. (1976). 

From 4. annual conference on the use of small accelerators; 
Denton, TX, USA (25 Oct 1976). 

See CONF-761059—. 

Comparison of nitrogen concentration distributions from N* 
and N2* ion beams of 200 keV/atom and 400 keV/atom is made for 
targets of Fe, Ni, Zr and Au. Distribution profiles are obtained using 
the **N(p,y)**O resonance reaction. It is observed that the distribu- 
tions obtained from the N2* implantation are closer to the target 
surface than those obtained from the corresponding N* ion beam. 
These differences are too large to be explained by the molecular 
beam-foil effects of higher molecular stopping powers and altered 
angular distributions. 


18995 (HB—9715) Toughness of A 533 B steel for nuclear reac- 
tor pressure vessels, Nakao, H.; Kikutake, T.; Gokyu, H.; Saito, A.; 
Nakao, H.; Kikutake, T.; Kodaira, T.; Nakajima, N.; Matsumoto, M. 
Translated by H. Brutcher from Tetsu To Hagane; 61: No. 12, S747- 
$749(1975). 13p. Brutcher Technical Translations, Altadena, CA. 

A study of the effect of heat treating conditions, chemical 
composition and metallurgical factors on RT/sub NDT/ and upper- 
shelf energy of ASTM A533B Class 1 steel plate is presented. The 
effect of the quenching rate and sulfur content on transition tempera- 
tures is considered, and absorbed energy and transition of tempera- 
tures as affected by carbon and chromium contents are shown. 
(GHT) 
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REFER ALSO TO CITATION(S) 16360, 16377, 15378, 16383, 
16385, 16535, 16649, 17070, 17084, 17089, 17366, 17367, 17403, 
17708, 17712, 18103, 18857, 18914, 18945, 18956 


18996 (BNL-NUREG—22603) Detecting susceptibility to inter- 
granular corrosion of stainless steel weld heat affected zones. Vyas, B.; 
Isaacs, H.S. (Brookhaven National Lab., Upton, N.Y. (USA)). 1977. 
Contract EY-76-C-02-0016. 28p. (CONF-770524—2). Dep. NTIS, 
PC A03/MF AO1. 

From ASTM symposium on fatigue testing of weldments; 
Toronto, Canada (May 1977). 

A Scanning Reference Electrode ae (SRET) has been 
developed to study intergranular corrosion austenitic stainless 
steels. The potential variations produced in the electrolvte due to the 
intergranular corrosion of the sensitized grain boundaries have been 
measured by scanning a microtip reference electrode across a weld 
and heat affected zones. The development of a test based on the 
SRET for determining the degree of sensitization of stainless steels 
has been explored. The technique is particularly useful in determin- 
ing the degree of sensitization and the location of the sensitized grain 
boundaries adjacent to welds. The effect of material and welding 
variables on the location and degree of sensitization has been studied. 
The results have been compared with conventional tests for detect- 
ing susceptibility to intergranular corrosion. 


18997 (CONF-750677—P1, pp 119-124) Electrochemical meth- 
ods used in the study of localized corrosion of austenitic stainless 
steels. de Castro, M.; Mannheimer, W.A. (Univ., Rio de Janeiro). 
1975. (In Portuguese). 

From 4. inter-American conference on materials technology; 
Caracas, Venezuela (29 Jun 1975). 

In IV inter-American conference on materials technology. 

This paper describes the application to austenitic stainless 
steels of four different procedures to measure a pitting potential: 
potentiostatic curves; corrosion current versus time, at constant 
potential, both with and without scratching of the surface; intensios- 
tatic transient. The reproducibility of the different methods and the 
values obtained from them are compared and discussed. 9 figures, 4 
tables. 


18998 (CONF-750677—P1, pp 148-152) Use of INCOLOY 
alloys for high-temperature applications in petrochemical processing. 
Wenschhof, D.E. Jr. (International Nickel Co., Inc., Huntington, 
WV). 1975. 

From 4. inter-American conference on materials technology; 
Caracas, Venezuela (29 Jun 1975). 
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In IV inter-American conference on materials technology. 

INCOLOY alloys 800, 800H, 801, and 802 are nickel—iron— 
chromium alloys that have good high-temperature strength com- 
bined with resistance to many forms of high-temperature corrosion. 
Because of their characteristics, the alloys are exceptionally suitable 
for use in severe high-temperature environments encountered in such 
processes as steam-hydrocarbon reforming, hydrodesulfurization, 
and ethylene cracking. The properties of the alloys are described, 
and factors to be considered in the selection of the proper alloy for 
applications in petrochemical processing are presented. Included are 
discussions of mechanical properties such as tensile, stress-rupture, 
and creep properties. Also discussed is the corrosion behavior of the 
alloys in oxidizing, carburizing, and sulfidizing atmospheres. 6 fig- 
ures, 8 tables. 


18999 (COO—2421-4) Corrosion, stress corrosion cracking, and 
electrochemistry of the iron and nickel base alloys in caustic environ- 
ments. Progress report, 1 March 1977—28 February 1978. Staehle, 
R.W.; Agrawal, A.K. (Ohio State Univ., Columbus (USA). Dept. of 
Metallurgical Engineering). 1978. Contract EY-76-S-02-2421. 59p. 
Dep. NT!S, PC A04/MF AOl1. 

The straining electrode technique was used to evaluate the 
stress corrosion cracking (SCC) susceptibility of AISI 304 stainless 
steel in 20N NaOH solution, and of Inconel 600 Alloy and Incoloy 
800 Alloy in boiling 17.5N NaOH solution. The crack propagation 
rate estimated from the straining experiments correlated well with 
the previous constant load experiments. It was found that the strain- 
ing electrode technique is a useful method for estimating, through 
short term experiments, parameters like crack propagation rate, 
crack morphology, and repassivation rate, as a function of the 
electrode potential. The role of alloying elements on the crack 
propagation rate in the above alloys are also discussed. 


19000 (DP-MS—77-25) Temperature dependence of nitrate 
stress corrosion cracking of mild steel. Donovan, J.A. (Du Pont de 
Nemours (E.I.) and Co., Aiken, S.C. (USA). Savannah River Lab.). 
1977. Contract EY-76-C-09-0001. 12p. (CONF-771066—1). Dep. 
NTIS, PC A02/MF AO1. 

From AIME symposium on environment-sensitive fracture of 
engineering alloys; Chicago, IL, USA (24 Oct 1977). 

The temperature dependence of nitrate stress corrosion in 
mild steel is given by activation energies of 27 kJ/mol for continuous 
and 56 kJ/mol for discontinuous crack growth. The mechanism of 
nitrate stress corrosion in mild steel has been interpreted as anodic 
dissolution, and these results support this interpretation, except that 
an intergranular oxide is formed and the metal is not dissolved 
directly. If the stress intensity, K, increases, then the mode of crack 
growth is fracture of the intergranular oxide or the oxide-metal 
interface. Nevertheless, anodic dissolution is an inherent part of the 
process, but by the solid state reaction in the grain boundaries. An 
initiation time is required even in precracked specimens, and this 
observation is attributed to the time required to form intergranular 
oxide. The suggested controlling mechanisms are dissolution of the 
intergranular oxide in specimens in which k decreases with crack 
length and grain-boundary diffusion of oxygen in specimens in 
which K increases. 


19001 (HEDL-SA—1225FP(Rev.)) Microstructural character- 
ization of advanced ferrous alloys exposed to liquid sodium. Anantat- 
mula, R.P.; Mayhan, S.J.; White, P.A. (Hanford Engineering Devel- 
opment Lab., Richland, Wash. (USA)). Jul 1977. Contract EY-76-C- 
14-2170. 10p. (CONF-770739—1). Dep. NTIS, PC A02/MF AOI. 

From 10. annual technical meeting of the International Metal- 
lographic Society; Houston, TX, USA (19 Jul 1977). 

The property requirements for breeder reactor fuel cladding 
materials are extremely stringent. Alloys with low sodium corrosion 
rates are required to avoid loss of strength from wall thinning at 
reactor operating temperatures. Data obtained on the following 
alloys are described: A-286, Inconel 706, Nimonic PE16, AISI 316, 
M-813 (sintered), Inconel 718, AISI 310, and Alloy 330. Tests were 
carried out at 700°C for 2000 hours at a sodium velocity of 6 m/s 
and an oxygen content in sodium of 1 ppM. Corrosion rates and 
major elements depleted are tabulated. It is concluded that A-286, 
Inconel 706, and Nimonic PE16 are highly promising commercial 
alloys for cladding purposes on the basis of corrosion resistance. 5 
figures, 1 table. (RWR) 


19002 (HEDL-TME—77-61) Corrosion of irradiated stainless 
steel in hot-trapped sodium. Brehm, W.F.; Anantatmula, R.P. (Han- 
ford Engineering Development Lab., Richland, Wash. (USA)). Aug 
1977. Contract EY-76-C-14-2170. 40p. . 

Corrosion and radionuclide release from irradiated stainless 
steel into hot-trapped sodium at 1120°F (604°C) were quantitatively 
determined. The oxygen content of the sodium was maintained at 
less than 0.01 parts per million. The results show that corrosion and 
radionuclide release were not reduced below values observed in tests 
at 0.5 and 2.5 parts per million oxygen in sodium. The significance of 
this result is that development of hot traps or soluble getters for 
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Sama system of sodium-cooled reactors is not warranted. 14 
igures, 7 tables. 


19003 (NBS-SPEC.PUBL.—-463, pp V.2.1-V.2.6) Materials ac- 
tivity in the Office of Saline Water. Coley, F.H. (Office of Saline 
Water, Washington, DC). Jan 1977. 

From Materials information programs meeting; Gaithersburg, 
MD, USA (16 Apr 1974). 

In Materials information programs. 

The two projects still active in the OSW Materials Program 
are described. The OSW Materials Test Center is discussed, and the 
accomplishments of the investigations at the Center are listed. 


19004 (NUREG—0185, pp 206-215) Inhibition of intergranular 
stress corrosion cracking of sensitized type 304 stainless steel. Annual 
report. Brown, B.F. (American Univ., Washington, DC). Jan 1977. 

In Annual report of contract research for the Metallurgy and 
Materials Research Branch, Division of Reactor Safety Research, 
fiscal year 1976. 

The effectiveness of various inhibitors in mitigating stress 
corrosion cracking of stainless steel in hot aqueous environment was 
evaluated. The inhibitors studied were of three types: poly-oxy- 
anions, Organic competitive absorbers, and simple cations; the corro- 
sive medium was 4M NaC] acidified with H2SO, to ph of about 2.3. 
The following conclusions were reached: pH does not affect crack- 
ing kinetics in a sensitive way; cracking time is highly dependent on 
chloride concentrations; poly-oxy-anions do not perform well; or- 
ganics offer some possibilities as inhibitors; cationic additives can 
have effects varying from trivial to total suppression of cracking-- 
behavior is both cation and concentration dependent. 2 figures, 5 
tables. (RWR) 


19005 (NUREG—0185, pp 216-225) Intergranular stress corro- 
sion cracking of sensitized stainless steel. Weeks, J.R.; Vyas, B.; 
Isaacs, H.S. (Brookhaven National Lab., Upton, NY). Jan 1977. 

In Annual report of contract research for the Metallurgy and 
Materials Research Branch, Division of Reactor Safety Research, 
fiscal year 1976. 

Chemical, metallurgical, and electrochemical factors causing 
intergranular stress corrosion in the heat-affected zones of welds in 
stainless steels exposed to reactor coolants containing oxygen were 
investigated. A scanning reference electrode technique (SRET) was 
employed to study intergranular attack. The SRET was developed 
into a test for the degree of sensitization of stainless steel adjacent to 
welds. 6 figures. (RWR) 


19006 (ORNL/TM—6068) Corrosion behavior of sodium-ex- 
posed stainless steels in chioride-containing aqueous solutions. Wu, 
P.C.S. (Oak Ridge National Lab., Tenn. (USA)). Dec 1977. Contract 
W-7405-ENG-26. 87p. . 

Corrosion behavior of sodium-exposed stainless steels in typi- 
cal water pool conditions was investigated. The main purpose of this 
study was to assess the feasibility of water storage concepts for the 
LMFBR spent fuels. Phase 1 of this program which was a screening 
study of sodium-corroded, 20% cold-worked Type 316 stainless steel 
(prototypic LMFBR cladding alloy) with the sodium removed by 
alcohol or water vapor/argon and/or steam/argon process is cov- 
ered. The results show that no observable material deterioration or 
failure occurred among specimens manufactured from this material 
and tested under pressurized condition (350 psi) at 82°C for periods 
up to five months in various water baths with chloride content above 
500 ppM. This satisfactory performance was mainly due to two 
factors: (1) massive intragranular carbide precipitation due to the 
cold-working which prevented the alloy from sensitizing during 
high temperature sodium exposure, which in turn reduced the sus- 
ceptibility of the alloy to intergranular attack, and (2) the presence of 
a ferrite layer with high molybdenum which enhanced the alloy’s 
resistance to localized pitting corrosion. Deposit-bearing Type 304 
stainless steel specimens manufactured from an economizer (liquid 
sodium heat exchanger) were also studied under the same conditions. 
Rusting developed on most of the specimens in all four water baths; 
however, failure occurred mainly in the high chloride and neutral 
water bath. It was concluded that the failures were initiated by 
severe localized pitting and subsequently accelerated by intergranu- 
lar attack. These failures were attributed to the presence of mass 
transfer deposits particularly iron and its compounds and to the 
sensitized structure of the base alloy. It was also found that high pH 
tends to enhance the corrosion resistance of this alloy. In addition, 
the failure was apparently independent of the sodium cleaning proce- 
dures employed for the removal of sodium from the test specimens. 


19007 (SAND—77-0680C) Experimental application of design 
principles in corrosion research. Smyrl, W.H.; Pohlman, S.L. (Sandia 
Labs., Albuquerque, N.Mex. (USA)). 1977. Contract EY-76-C-04- 
0789. 20p. (CONF-771102—7). Dep. NTIS, PC A02/MF AO1. 

From 20. annual AICHE meeting; New York, NY, USA (13 
Nov 1977). 

Experimental design criteria for corrosion investigations are 
based on established principles for systems that have uniform, or 
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nearly uniform, corrosive attack. Scale-up or scale-down may be 
accomplished by proper use of dimensionless groups that measure 
the relative importance of interfacial kinetics, solution conductivity, 
and mass transfer. These principles have been applied to different 
fields of corrosion which include materials selection testing and 
protection; and to a specific corrosion problem involving attack of a 
substrate through holes in a protective overplate. 


19008 (SAND—77-1087C) Hydrogen embrittlement of thermo- 
mechanically treated 18Ni Maraging steel. Munford, J.W.; Rack, 
H.J.; Kass, W.J. (Sandia Labs., Albuquerque, N.Mex. (USA)). 1977. 
Contract EY-76-C-04-0789. 1lp. (CONF-771010—3). Dep. NTIS, 
PC A02/MF AOl1. 

From Conference on environmental degradation of engineer- 
ing materials; Blacksburg, VA, USA (10 Oct 1977). 

The influence of thermomechanical treatments on susceptibil- 
ity to cracking in 100 percent relative humidity air and low pressure 
(93.3 KPa) gaseous hydrogen has been investigated for 18Ni (350 
ksi) Maraging steel. Two thermomechanical treatments were stud- 
ied, ausforming and marforming and compared with the standard 
solution treated and aged material. Although little difference exists 
for the strength and toughness values between these treatments, a 
two to five-fold increase in the stress intensity threshold for cracking 
was found for both the ausformed and marformed material. A 
dramatic difference in cracking kinetics was also apparent as shown 
by the failure times at comparable stress intensities. Fractographic 
analysis showed that the primary fracture mode was 100 percent 
intergranular for the solution treated and aged samples while the 
ausform and marform failures were predominately quasi-cleavage or 
intergranular depending on orientation. Finally, permeation and 
diffusion measurements were conducted on the above materials and 
these results are correlated with the environmental cracking behav- 
ior. 


19009 (WARD-NA—3045-45) Sodium Technology Program: 
friction, wear, and self-welding. Quarterly progress report for period 
ending April 30, 1977. Ray, W.E. (Westinghouse Electric Corp., 
Madison, Pa. (USA). Advanced Reactors Div.). Aug 1977. Contract 
EY-76-C-02-3045. 57p. . 

Studies of sodium friction and wear testing, self-welding 
evaluation in sodium, and sodium compatibility of low friction 
materials are discussed. The studies involved 2'/, Cr—1 Mo steel 
and Inconel 718 in high temperature sodium. (GHT) 


19010 Stress corrosion cracking and hydrogen embrittlement ten- 
tative outline from some recent works. Aucouturier, M. pp 9p, Paper 
3 of In Hydrogen in metals. Volume 1. Elmsford, NY; Pergamon 
Press Ltd. (1977). (In French) 

From 2. international congress on hydrogen in metals; Paris, 
France (Jun 1977). 

See CONF-770613—P1. 

A critical analysis of some recent works is made which tends 
to prove that hydrogen is able to play a more or less important part 
in stress corrosion cracking in different metallic alloys. The ampli- 
tude of this influence is discussed, some suggestions are made for 
future studies. 


19011 Influence of the electro-chemical conditions on hydrogen 
permeation into iron. Chene, J.; Galland, J.; Azou, P. pp 8p, Paper 10 
of In Hydrogen in metals. Volume 1. Elmsford, NY; Pergamon Press 
Ltd. (1977). (In French) 

From 2. international congress on hydrogen in metals; Paris, 
France (Jun 1977). 

See CONF-770613—P1. 

The overvoltage dependence of electrolytic hydrogen perme- 
ation permits characterization of the hydrogen discharge and entry 
mechanism into iron. The entry of hydrogen into metal and the 
ensuing embrittlement are closely bound up with this mechanism. 


19012 Embrittlement mechanisms in a hydrogen environment. 
Murray, A.M. (Cobe Labs., Inc., Denver); Timmerhaus, K.D. pp 
182-192 of In Advances in cryogenic engineering. Volume 22. Tim- 
merhaus, K.D.; Reed, R.P.; Clark, A.F. (eds.). New York; Plenum 
Press (1977). 

From International cryogenic materials conference; Kingston, 
Ontario, Canada (22 Jul 1975). 

See CONF-750716—. 

Hydrogen embrittlement can be a serious problem in many 
metals and alloys. Any metal or alloy to be used with hydrogen must 
be analyzed for its susceptibility to hydrogen embrittlement. Several 
of the topics included in this review--degradation of properties, 
fracture mechanics, hydrogen-stress cracking, cleaning and pickling 
processes, electroplating, relief treatments, short-term high-pressure 
hydrogen exposure, and environmental hydrogen--may be important 
for different design applications. Manufacturing processes should be 
considered as well as the type of environment. Testing of materials 
should be conducted in an environment similar to the eventual 
service conditions, using hydrogen of the same purity as will be in 
service. To ensure hydrogen exposure, testing for crack growth 
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should be done at low-stress intensity amplitude. To make certain 
that hydrogen does not initiate cracks, coatings should be extremely 
secure. Since the use of metals or alloys in hydrogen environments 
varies tremendously, reliable results for many applications are not 
available. Specifically, factors such as temperature and surface con- 
ditions in a hydrogen environment, relief treatments, long-term 
exposure, and delayed failure need further investigation. 


19013 Nitronic 50 (XM-19) as a material of construction for the 
new waste calcining facility. Thomas, R.R.; Zimmerman, C.A.; Mizia, 
R.E. (Allied Chemical Corp., Idaho Falls, ID). Trans. Am. Nucl. 
Soc.; 27: 258-259(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


19014 (EURFNR— 1399) Investigations of surfaces of sodium 
corroded materials using Auger electron spectroscopy and secondary 
ion mass spectrometry. Schneider, H.; Nold, E. po alban ent sce 
trum Karlsruhe (Germany, F.R.). Inst. fuer Material- und Festkoer- 
perforschung). Oct 1976. Translation of KFK—2273. 37p. Dep. 
NTIS, PC A03/MF AO1. 

Work performed under United States—Euratom Fast Reactor 
Exchange Program. 

The application of AES-profiling analysis on the investigation 
of surface layer composition of Na-corroded materials and the use of 
SIMS on the identification of compounds of metallic elements with 
non-metals in these layers are described. The quantification of AES- 
profiling analysis was made using samples of known composition and 
was tested by comparison with results of glow discharge optical 
spectroscopy profiling analysis. Results of AES-profiling analyses of 
different wear resistant materials as Nimonic 90, Inconel 718, and 
Stellite 6, and of austenitic steel samples from different loop positions 
after long-time exposure to sodium are reported. Secondary ion mass 
spectra of different Na-exposed samples are shown. 


19015 Corrosion mechanisms of metals and alloys in multicom- 
ponent oxidative environments. Birks, N. (Univ. of Sheffield, Eng.). 

pp 215-260 of In Proceedings of the symposium on properties of high 
temperature alloys with emphasis on environmental effects. Volume 
77-1. Foroulis, Z.A.; Pettit, F.S. (eds.). Princeton, NJ; The Electro- 
chemical Society, Inc. (1976). 

From Electrochemical Society meeting; Las Vegas, NV, 
USA (17 Oct 1976). 

See CONF-761057—P1. 

The mechanisms of the attack of metals and some alloys by 
gases containing more than one oxidizing species are examined. It is 
found that the effect of even simple additions such as H2O and CO, 
can range from noticeable to dramatic. The main features appear to 
depend on the physical transport of gaseous species through scales 
together with further chemical reaction at sites within the scale that 
offer conditions thermodynamically favorable for reaction. The 
attack of SO. atmospheres on metals follows identical mechanisms, 
the transport of sulphur through scales, the conditions for the 
formation of duplex oxide—sulphide scales and the limiting condi- 
tions under which reactions might occur are discussed. It is conclud- 
ed that in real, commercial, systems sulphur penetration of any 
protective scale system is inevitable. The cycling behavior of sulphur 
that reaches the scale-metal interface makes this condition all the 
more serious. 


19016 Oxidation behaviour of cobalt-base alloys containing de- 
spersed oxides formed by internal oxidation. Whittle, D.P.; Stringer, 
J. (Univ. of Liverpool). pp 261-278 of In Proceedings of the sympo- 
sium on properties of high temperature alloys with emphasis on 
environmental effects. Volume 77-1. Foroulis, Z.A.; Pettit, F.S. 
(eds.). Princeton, NJ; The Electrochemical Society, Inc. (1976). 

From Electrochemical Society meeting; Las Vegas, NV, 
USA (17 Oct 1976). 

See CONF-761057—P1. 

Co—Cr alloys containing a dispersed oxide phase have been 
produced by internally oxidizing alloys to which 1 wt percent of a 
reactive element—Hf, Ti, or Zr—has been added. Internal oxidation 
was carried out in a sealed quartz capsule containing a 50/50 powder 
mixture of Cr—Cr2O3 or X-40—Cr2O3. The alloys produced in this 
way show all the beneficial characteristics demonstrated by similar 
alloys made by other techniques: (a) a continuous protective Cr2Os 
scale is established at a chromium level of 10 percent, considerably 
below that required (approximately 25 percent) in the absence of a 
dispersoid; (b) a reduction in the growth rate of the Cr2O3 compared 
to particle-free alloys, particularly at high temperatures, and (c) 
greatly improved adhesion of the protective scale to the substrate. 
The beneficial effects appear to be independent of the composition of 
the dispersoid, and also its distribution. Oxidation of the Co—Cr-1 
Hf, Zr or Ti alloys without pre-treatment produces scales character- 
istic of the chromium content of a corresponding binary alloy, 
indicating that some internal oxidation treatment is necessary and it 
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is not sufficient to rely on the internal oxides formed during normal 
oxidation. 


19017 Oxidation of high-chromium binary Ni—Cr alloys and 
ternary alloys containing Ce, Zr, and Ti. Ecer, G.M.; Meier, G.H. 
(Univ. of Pittsburgh). pp 279-310 of In Proceedings of the sympo- 
sium on properties of high temperature alloys with emphasis on 
environmental effects. Volume 77-1. Foroulis, Z.A.; Pettit, F-.S. 
(eds.). Princeton, NJ; The Electrochemical Society, Inc. (1976). 

From Electrochemical Society meeting; Las Vegas, NV, 
USA (17 Oct 1976). 

See CONF-761057—P1. 

The oxidation of binary Ni—Cr alloys containing 44 and 50 
wt percent Cr and Ni—50 Cr alloys with small additions of Ce, Zr, 
or Ti has been studied over a range of oxygen partial pressures at 
temperatures between 800 and 1100°C. The effects of cold work, 
surface preparation, and distribution of the Cr-rich second phase 
have been studied. Small additions of Ce were found to markedly 
reduce the rate of oxidation and improve the scale adherence. An 
explanation of the Ce effects is offered in terms of the stabilization of 
a free oxide grain size by Ce ions and/or CeO: particles and 
blocking of grain boundary short circuit diffusion paths by Ce ions. 
bn = of dilute additions of Ti and Zr are compared with the 

effects. 


19018 Oxidation of pure Ni and Ni—2 1/4 Cr alloy in atmos- 
pheres containing sulfur dioxide. Stark, M.; Nemoto, R.; Wagner, J.B. 
Jr. (Northwestern Univ., Evanston, IL). pp 311-317 of In Proceed- 
ings of the symposium on properties of high temperature alloys with 
emphasis on environmental effects. Volume 77-1. Foroulis, Z.A.; 
oe F.S. (eds.). Princeton, NJ; The Electrochemical Society, Inc. 
(1976). 

From Electrochemical Society meeting; Las Vegas, NV, 
USA (17 Oct 1976). 

See CONF-761057—P1. 

The simultaneous attack of oxygen and sulfur on pure Ni and 
a Ni-2'/, w/o Cr alloy was investigated in the temperature range of 
900°C to 1050°C. Scale growth rate of Ni and Ni-2'/, Cr is 
described by a parabolic rate law under all conditions studied. The 
parabolic rates on pure Ni decreased with time, in agreement with 
previous studies on nickel in oxygen by Gulbransen and Andrew at 
1050°C and by Fueki and J. B. Wagner at 1090°C. The rates 
increased as the percent SO: increased, attaining an apparent maxi- 
mum between 5 and 10 percent SO2. In contrast to other reports 


there were no sulfides formed at the Ni—NiO interface on pure Ni. 
The alloy oxidized much more rapidly than the pure Ni and sulfides 
were found beneath the oxide scale. 


19019 Corrosion of nickel in So.—O.,—SO; atmospheres at 
603°C, Luthra, K.L.; Worrell, W.L. (Univ. of Pennsylvania, Phila- 
delphia). pp 318-330 of In Proceedings of the symposium on proper- 
ties of high temperature alloys with emphasis on environmental 
effects. Volume 77-1. Foroulis, Z.A.; Pettit, F.S. (eds.). Princeton, 
NJ; The Electrochemical Society, Inc. (1976). 

From Electrochemical Society meeting; Las Vegas, NV, 
USA (17 Oct 1976). 

See CONF-761057—P1. 

The simultaneous oxidation-sulfidation of high purity (99.999 
percent) nickel in SO,.—O2,—SOs; atmospheres has been studied at 
603°C. Although thermodynamic calculations predict the formation 
of a NiSO, product layer, complex product layers of NiO and NisS2 
are observed. The outer product layer is a NiO matrix, containing 
NisSz islands connected by thin channels or stringers of NisS2. The 
measured parabolic-rate constants in SO.—O2—SOs atmospheres are 
a factor of 10° to 10° greater than those observed for pure oxidation 
of nickel. These and other observations indicate that the NisS2 phase 
is providing rapid transport paths for nickel diffusion through the 
two phase scale. For example, the values of D/sub Ni/ in NisS2 
calculated from the observed parabolic rate constants are in good 
agreement with the literature value. 


19020 Oxides associated with the improved air oxidation perfor- 
mance of some niobium intermetallics and alloys. Svedberg, R.C. 
(Westinghouse Advanced Energy Systems, Pittsburgh). pp 331-385 
of In Proceedings of the symposium on properties of high tempera- 
ture alloys with emphasis on environmental effects. Volume 77-1. 
Foroulis, Z.A.; Pettit, F.S. (eds.). Princeton, NJ; The Electrochemi- 
cal Society, Inc. (1976). 

From Electrochemical Society meeting; Las Vegas, NV, 
USA (17 Oct 1976). 

See CONF-761057—P1. 

Niobium alloys containing Cr, Al, Ti, Co, Ni, and/or Fe were 
oxidized in air at temperatures between 800 and 1200°C. Parabolic 
oxidation rate constants ranging from 0.018 to 0.47 mg?/cm‘/min 
have been reasured for many of these alloys. The oxide-metal 
interfaces have been examined by an electron beam microprobe, and 
the oxides have been analyzed using powder x-ray diffraction tech- 
niques. In all cases improved oxidation behavior is associated with 
the formation of Nb(B)O, rutile (tetragonal) oxide structures where 
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B = Al, Cr, Fe, and/or Co. A spinal-related structure was also 
detected in the protective scales. All scales containing the Nb2O; 
ntoxide as a distinguishable phase exhibited linear oxidation kinet- 
ics. Ternary phase plots have been prepared to indicate the alloy 
compositions which form and support the rutile oxide phases. 


19021 Thermochemical computer analysis of high temperature 
tungsten filament oxidation. Duggan, G.L.; Passmore, E.M. (GTE 
Sylvania Lighting Products, Danvers, MA). pp 386-394 of In Pro- 
ceedings of the symposium on properties of high temperature alloys 
with emphasis on environmental effects. Volume 77-1. Foroulis, 
Z.A.; Pettit, F.S. (eds.). Princeton, NJ; The Electrochemical Soci- 
ety, Inc. (1976). 

From Electrochemical Society meeting; Las Vegas, NV, 
USA (17 Oct 1976). 

See CONF-761057—P1. 

The oxidation of tungsten in incandescent lamps at high 
temperatures has been investigated by means of a versatile computer 
program, comprising thermochemical data for the many species 
which can form in the presence of various additional elements, such 
as nitrogen, hydrogen, carbon and phosphorus. Using a two zone 
(high and low temperature) reaction system the study has shown that 
tungsten can be removed from the filament at a rate far exceeding 
that of physical evaporation alone because of reaction of the filament 
with gaseous oxygen and oxygen-containing species during oper- 
ation. However, tungsten itself, transported from the filament to the 
low temperature zone at the bulb, can be an effective getter by 
removing oxygen as a reactive species in the form of solid WO and 
WOs. Carbon can have a corresponding effect by forming gaseous 
CO in the high temperature region. 


19022 High temperature chlorine reaction with tungsten. 
Meubus, P. (Univ. Quebec, Chicoutimi). pp 395-410 of In Proceed- 
ings of the symposium on properties of high temperature alloys with 
emphasis on environmental effects. Volume 77-1. Foroulis, Z.A.; 
Pettit, F.S. (eds.). Princeton, NJ; The Electrochemical Society, Inc. 
(1976). 

From Electrochemical Society meeting; Las Vegas, NV, 
USA (17 Oct 1976). 

See CONF-761057—P1. 

The reaction kinetics of tungsten with chlorine has been 
studied in the temperature range 1,500 to 2,700°K. Reactions were 
carried out in a thermal differential reactor at atmospheric pressure, 
using helium—chlorine mixtures containing up to 10 percent chlo- 
rine. A maximum tungsten rate of attack has been observed around 
2,100°K, of the order of 1.7 x 10~* g-mole tungsten/cm?-min, 
drastically decreasing at higher temperatures. A reaction model has 
been derived from the experimental data, which involves a single site 
adsorption reaction, first order with respect to chlorine, followed by 
a rate controlling surface reaction step. Adsorption enthalpy, activa- 
tion energy of reaction and pre-exponential constants have been 
calculated for the reactions involved which are of the Arrhenius 
type, except for transition temperature ranges within which the 
calculated thermodynamic values are no longer constant. 


19023 Attack of high temperature alloys in sulfidizing gases. 
Mrowec, S. (Inst. of Materials Science, Krakow). pp 413-463 of In 
Proceedings of the symposium on properties of high temperature 
alloys with emphasis on environmental effects. Volume 77-1. Forou- 
lis, Z.A.; Pettit, F.S. (eds.). Princeton, NJ; The Electrochemical 
Society, Inc. (1976). 

From Electrochemical Society meeting; Las Vegas, NV, 
USA (17 Oct 1976). 

See CONF-761057—P1. 

Results of studies on the mechanism of scale formation on 
binary and ternary alloys in elemental sulfur are summarized and 
compared with data obtained in the H2-—H2S mixture. The analogies 
and differences between the processes of sulfur and oxide corrosion 
of the binary alloys are also discussed. (GHT) 


19024 Sulfidation of 310 stainless steel at sulfur potentials en- 
countered in coal conversion systems. Rao, D.B.; Nelson, H.G. (Ames 
Research Center, Moffett Field, CA). pp 464-492 of In Proceedings 
of the symposium on properties of high temperature alloys with 
emphasis on environmental effects. Volume 77-1. Foroulis, Z.A.; 
C1976 F.S. (eds.). Princeton, NJ; The Electrochemical Society, Inc. 
1976). 

From Electrochemical Society meeting; Las Vegas, NV, 
USA (17 Oct 1976). 

See CONF-761057—P1. 

The sulfidation of SAE 310 stainless steel was carried out in 
gas mixtures of hydrogen and hydrogen sulfide over a range of 
sulfur potentials anticipated in advanced coal gasification processes. 
The kinetics, composition, and morphology of sulfide scale forma- 
tion were studied at a fixed temperature of 1065 K over a range of 
sulfur potentials from 1.5 x 10°* Nm~? to 9 x 10? Nm~2 At all sulfur 
potentials investigated, the sulfide scales were found to be multi- 
layered. The relative thickness of the individual layers as well as the 
composition was found to depend on the sulfur potential. The 
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reaction was found to obey the parabolic rate law after an initial 
transient period. Considerably longer transient periods were found 
to be due to unsteady state conditions resulting from compositional 
variations in the spinel layer. The sulfur pressure dependence on the 
parabolic rate constant was found to best fit the equation: K/sub p/ 
= Const. P/sub S2//sup 1/n/, where n equals 3.7. The growth of 
the outer layers was found to be primarily due to the diffusion of 
metal ions, iron being the predominant species. The inner layer 
growth was due to the dissociation of the primary product at the 
alloy-scale interface and depended on the activity of chromium. 


19025 Hot corrosion of high temperature alloys. Stringer, J. 
(Univ. of Liverpool). pp 513-556 of In Proceedings of the sympo- 
sium on properties of high temperature alloys with emphasis on 
environmental effects. Volume 77-1. Foroulis, Z.A.; Pettit, F.S. 
(eds.). Princeton, NJ; The Electrochemical Society, Inc. (1976). 

From Electrochemical Society meeting; Las Vegas, NV, 
USA (17 Oct 1976). 

See CONF-761057—P1. 

Hot corrosion is a form of accelerated oxidation of alloys 
which can occur in combustion gases in the presence of impurities. 
The characteristics of the reaction are defined by describing practi- 
cal examples, and then the results of a variety of laboratory experi- 
ments are considered in relation to the practical process. The tem- 
perature dependence and kinetics of the corrosion are briefly pre- 
sented, and the effect of alloying elements is discussed; high chromi- 
um contents are required for good corrosion resistance, but there is 
no general agreement on the effect of other alloy elements. A 
number of mechanisms for hot corrosion are described and discussed 
in relation to the practical results. 


19026 Hot corrosion studies on nickel-based alloys containing 
silicon. Kerr, T.W.; Simkovich, G. (Pennsylvania State Univ., Uni- 
versity Park). pp 576-584 of In Proceedings of the symposium on 
properties of high temperature alloys with emphasis on environmen- 
tal effects. Volume 77-1. Foroulis, Z.A.; Pettit, F.S. (eds.). Princeton, 
NJ; The Electrochemical Society, Inc. (1976). 

From Electrochemical Society meeting; Las Vegas, NV, 
USA (17 Oct 1976). 

See CONF-761057—P1. 

Alloys of Ni—Cr, Ni—Si and Ni—Cr—Si were oxidized and 
"hot corroded” in pure oxygen at 1000°C. In the oxidation experi- 
ments it was found that small amounts of either chromium or silicon 
in nickel increased the oxidation rates in comparison to pure nickel 
in accord with Wagner’s parabolic oxidation theory. At high con- 
centrations of the alloying elements the oxidation rates decreased 
due to the formation of oxide phases other than nickel oxide in the 
scale. Hot corrosion experiments were conducted on both binary and 
ternary alloys by oxidizing samples coated with 1.0 mg/cm? of 
Na2SO, in oxygen at 1000°C. In general it was found that high 
chromium and high silicon alloys displayed excellent resistance to 
the hot corrosion process gaining or losing less than 0.5 mg/cm? in 
1800 min at temperature. Microprobe and x-ray diffraction studies of 
the alloy and the scale indicate that amorphous SiOz probably 
formed to aid in retarding both the oxidation and the hot corrosion 
process. 


19027 Hot corrosion studies of four nickel-base superalloys: B- 
1900, NASA-TRW VIA, 713C and IN738. Fryburg, G.C.; Kohl, F.J.; 
Stearns, C.A. (National Aereonautics and Space Administration, 
Cleveland). pp 585-594 of In Proceedings of the symposium on 
properties of high temperature alloys with emphasis on environmen- 
tal effects. Volume 77-1. Foroulis, Z.A.; Pettit, F.S. (eds.). Princeton, 
NJ; The Electrochemical Society, Inc. (1976). 

From Electrochemical Society meeting; Las Vegas, NV, 
USA (17 Oct 1976). 

See CONF-761057—P1. 

The susceptibility to hot corrosion of four nickel-base superal- 
loys has been studied at 900° and 1000°C in one atmosphere of 
slowly flowing oxygen. Hot corrosion was induced by coating the 
samples with known doses of NazSO, and oxidizing the coated 
samples isothermally on a sensitive microbalance. In general, the 
order of susceptibility found was: B-1900 greater than 713C greater 
than NASA-TRW VIA and greater than IN738. This order corre- 
sponds to the order of decreasing molybdenum content of the alloys. 
Chemical evidence for B-1900 indicates that hot corrosion is instigat- 
ed by acid fluxing of the protective AlzOs coating by MoOs. 


19028 Modifications to the pattern of isothermal corrosion ob- 
served with a Ni/15 Cr alloy in an O2/SO, atmosphere associated with 
additions of certain reactive elements. Strafford, K.N.; Hunt, P.J.; 
Winstanley, G.R. (Newcastle-upon-Tyne). pp 607-625 of In Proceed- 
ings of the symposium on properties of high temperature alloys with 
emphasis on environmental effects. Volume 77-1. Foroulis, Z.A.; 
Pettit, F.S. (eds.). Princeton, NJ; The Electrochemical Society, Inc. 
(1976). 

From Electrochemical Society meeting; Las Vegas, NV, 
USA (17 Oct 1976). 

See CONF-761057—P1. 
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The isothermal corrosion behavior of various Ni/15Cr/X- 
type alloys (where X = Ce, La, Gd, U, V or Zr at levels in the 
range 0.5-Sw/o) has been examined in an O2/SO2 atmosphere (vol. 
ratio 4: 1) at 850 C, and compared with the performance of a binary 
Ni/15Cr control alloy, in terms of reaction kinetics and the pattern 
of scaling and sub-surface corrosion, particularly with respect to the 
morphology and composition of the reaction products. It will be 
shown that certain of these addition elements bring about a distinct 
improvement in overall corrosion behavior, and are therefore 
worthy of consideration in future materials/coatings for use in 
combustion environments. 


19029 Vanadium pentaoxide corrosion. Bornstein, N.S.; DeCres- 
cente, M.A. (United Technologies Research Center, East Hartford, 
CT). pp 626-648 of In Proceedings of the symposium on properties 
of high temperature alloys with emphasis on environmental effects. 
Volume 77-1. Foroulis, Z.A.; Pettit, F.S. (eds.). Princeton, NJ; The 
Electrochemical Society, Inc. (1976). 

From Electrochemical Society meeting; Las Vegas, NV, 
USA (17 Oct 1976). 

See CONF-761057—P1. 

In the presence of gaseous V2Os the rates of oxidation of both 
nickel oxide formers (nickel binary alloys) as well as alumina formers 
(NisAl and NiAI) are significantly increased. In the presence of thin 
films of V2O;(1), significant differences are noted between nickel 
oxide formers and alumina formers. Under the experimental condi- 
tions imposed, nickel and nickel chromium alloys formed a protec- 
tive scale in the presence of vanadium pentaoxide. The apparent rate 
of dissolution of the vanadates formed is slow such that the addition 
of fresh V2Os did not cause an increase in the rate of oxidation of the 
alloy. Alloys based upon the intermetallic system NiAl are particu- 
larly susceptible to vanadium pentaoxide corrosion. The apparent 
product of the reaction between V2Os and alloys which tend to form 
alumina or titania rich scales in simple oxidation is glass-like or 
amorphous. 


19030 Effect of NaCl on high temperature hot corrosion. Shores, 
D.A.; McKee, D.W.; Spacil, H.S. (General Electric Research and 
Development Center, Schenectady, NY). pp 649-654 of In Proceed- 
ings of the symposium on properties of high temperature alloys with 
emphasis on environmental effects. Volume 77-1. Foroulis, Z.A.; 
Pettit, F.S. (eds.). Princeton, NJ; The Electrochemical Society, Inc. 
(1976). 

From Electrochemical Society meeting; Las Vegas, NV, 
USA (17 Oct 1976). 

See CONF-761057—P1. 

The effects of NaCl in accelerating the hot corrosion of 
nickel-base alloys in the presence of condensed NazSQO, have been 
studied as a function of temperature, NaCl concentration and gas 
phase composition. The results show that low concentrations of SO» 
in an oxidizing gas have a pronounced synergistic effect with low 
concentrations of NaCl to substantially enhance the rate of hot 
corrosion. For some alloys the accelerated attack in the presence of 
both NaCl and SO: resulted in a maximum rate of hot corrosion at 
about 750°C. Some possible reasons for this behavior are discussed. 


19031 Reactions of chromium with gaseous NaCl in an oxygen 
environment. Stearns, C.A.; Kohl, F.J.; Fryburg, G.C. (National 
Aeronautics and Space Administration, Cleveland). pp 655-665 of In 
Proceedings of the symposium on properties of high temperature 
alloys with emphasis on environmental effects. Volume 77-1. Forou- 
lis, Z.A.; Pettit, F.S. (eds.). Princeton, NJ; The Electrochemical 
Society, Inc. (1976). 

From Electrochemical Society meeting; Las Vegas, NV, 
USA (17 Oct 1976). 

See CONF-761057—P1. 

Target collection techniques and high pressure mass spectro- 
metric sampling have been used to study the formation of volatile 
chromium-containing species in the reaction of Cr2Os3(c) with Oo(g) 
and NaCl(g). Experiments were performed at atmospheric pressure 
as a function of chromium temperature, oxygen pressure, and 
NaCl(g) concentration. The major chromium-containing vapor spe- 
cies were found to be (NaCl)/sub x/CrOs(g), with x = 1, 2, and 3, 
which are products of heterogeneous reactions on the surface. The 
kinetics indicate first order dependence on oxygen and sodium 
chloride pressures. 


19032 Oxidation behavior of titanium aluminides. Choudhury, 
N.S. (Systems Research Labs., Inc., Dayton, OH); Graham, H.C.; 
Hinze, J.W. pp 668-680 of In Proceedings of the symposium on 
properties of high temperature alloys with emphasis on environmen- 
tal effects. Volume 77-1. Foroulis, Z.A.; Pettit, F.S. (eds.). Princeton, 
NJ; The Electrochemical Society, Inc. (1976). 

From Electrochemical Society meeting; Las Vegas, NV, 
USA (17 Oct 1976). 

See CONF-761057—P1. 

The intermetallic compound TiAl (having nominal composi- 
tion Ti-36 w/o Al) exhibits alumina-forming oxidation kinetics (k/ 
sub p/ approximately 10-° g* cm~‘ hr~') upon oxidation in Oz at 
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950°C and titania-forming kinetics (k/sub p/ approximately 10° to 
10-* g? cm~‘ hr~') upon oxidation in air at the same temperature. 
The increased oxidation rate is attributed to the presence of nitrogen; 
however, the role of Ne is not fully understood. A few probable 
mechanisms are proposed. 


19033 Metal dusting corrosion in coal gasification envircaments. 
Perkins, R.A. (Lockheed Palo Alto Research Lab., CA); Coons, 
W.C.; Radd, F.J. pp 733-749 of In Proceedings of the symposium on 
properties of high temperature alloys with emphasis on environmen- 
tal effects. Volume 77-1. Foroulis, Z.A.; Pettit, F.S. (eds.). Princeton, 
NJ; The Electrochemical Society, Inc. (1976). 

From Electrochemical Society meeting; Las Vegas, NV, 
USA (17 Oct 1976). 

See CONF-761057—P1. 

Heat exchanger pipes of Type 321 Stainless and Incoloy 800 
have been observed to pit at temperatures between 811 and 1144°K 
(1000 and 1600°F) in coal gasification atmospheres. The attack is a 
form of metal dusting corrosion which has been observed previously 
in a variety of petrochemical industry process equipment. A metallo- 
graphic study reveals that pitted regions are covered with iron 
oxide-rich scales containing metal particles and are heavily carbur- 
ized. Non-pitted regions are protected by dense scales rich in chro- 
mium oxide and are not carburized. The incidence of pitting is a 
function of metallurgical and environmental variables. Corroded 
grain boundaries are very susceptible to attack and pitting can be 
stopped by adding steam to the gas mixture. Corrosion mechanisms 
involve a combination of rapid carburization, chromium depletion, 
and selective oxidation. 


19034 Nitriding of refractory metals and alloys. Hoerz, G. (Max- 
Planck-Institut fuer Metallforschung, Stuttgart). pp 753-786 of In 
Proceedings of the symposium on properties of high temperature 
alloys with emphasis on environmental effects. Volume 77-1. Forou- 
lis, Z.A.; Pettit, F.S. (eds.). Princeton, NJ; The Electrochemical 
Society, Inc. (1976). 

From Electrochemical Society meeting; Las Vegas, NV, 
USA (17 Oct 1976). 

See CONF-761057—P1. 

A review of the present state of knowledge in the field of the 
thermodynamics and kinetics of nitriding of group Va, VIa, and 
Vila metals V, Nb, Ta; Cr, Mo, W; Re and alloys of Nb or Ta with 
Mo, W, Re, or Ru in nitrogen atmospheres at high temperatures is 
given. In the first part a thermodynamic description of the a solid 
solutions of the corresponding binary and ternary nitrogen systems is 
presented, discussing the equilibria between gaseous nitrogen and 
nitrogen dissolved in the a solid solution up to the solubility limit, 
and further summarizing thermodynamic data such as heat and 
entropy of solution of nitrogen, heat of solution of £ nitride in the a 
solid solution, excess partial quantities and first-order interaction 
coefficients. In the second part the kinetics and mechanisms of 
nitrogen solution in the metals and alloys mentioned are treated, 
considering energy diagrams and theoretical rate equations. It is 
shown that marked differences exist between the nitriding behavior 
of Va metals and that of metals of higher groups. In alloys of Nb or 
Ta with Mo, W, Re, or Ru a continuous change in the thermody- 
namics and kinetics of nitriding takes place with increasing concen- 
tration of the alloying element, the kinetics being related to the 
thermodynamics. Finally some aspects of nitriding behavior of steels 
containing refractory metals are considered. It is pointed out that the 
nitriding involves the interaction of one or more substitutional 
solutes with interstitial nitrogen which may lead to the formation of 
nitrides or solute atom clusters and zones. 


19035 Kinetics and thermodynamics of the behavior of niobium- 
and tantalum-base alloys in nitrogen atmospheres. Hoerz, G. (Max- 
Planck-Institut fuer Metallforschung, Stuttgart); Ziegeldorf, R. pp 
787-804 of In Proceedings of the symposium on properties of high 
temperature alloys with emphasis on environmental effects. Volume 
77-1. Foroulis, Z.A.; Pettit, F.S. (eds.). Princeton, NJ; The Electro- 
chemical Society, Inc. (1976). 

From Electrochemical Society meeting; Las Vegas, NV, 
USA (17 Oct 1976). 

See CONF-761057—P1. 

The nitriding of alloys of Nb with Mo (up to 100 at. percent), 
Re (up to 40 at. percent) or Ru (up to 40 at. percent) has been 
investigated in the pressure range 10~* to 10? torr Ne and in the 
temperature range 1600 to 2300°C using thin disc shaped specimens 
and applying a gravimetric method. Corresponding investigations 
were carried out for alloys of Ta with 50 at. percent Nb, 10 at. 
percent W or 20 at. percent Re. Results on the kinetics (initial rate of 
nitrogen dissolution) and on the thermodynamics (nitrogen solubil- 
ity, nitrogen solubility limit, thermodynamic data) are reported. The 
initial rate vo of nitrogen dissolution is proportional to the nitrogen 
pressure up to about 2 x 10°* torr and only weakly temperature- 
dependent. Furthermore, vo is decreased by orders of magnitude 
wher: Nb or Ta is alloyed with Mo(W), Re or Ru, the influence of 
Ru being stronger than that of Re which in turn is more effective 
than Mo or W. In contrast, the heat of solution, AH/sub N//sup A/, 
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of nitrogen in Nb- and Ta-base alloys increases with the Mo, W, Re, 
or Ru concentration, where, as is the case with vo, the influence of 
the alloying element increases in the sequence of the group number 
of the element: Mo(W), Re, Ru. Thus, a relation exists between vo 
and AH/sub N//sup A/ such that the decrease in vo with the 
concentration c/sub A/ of the alloying element A is greater the 
more AH/sub N//sup A/ increases with c/sub A/. 


19036 Protective coatings for high temperature alloys state of 
technology. Goward, G.W. (Pratt and Whitney Aircraft, East Hart- 
ford, CT). pp 806-831 of In Proceedings of the symposium on 
properties of high temperature alloys with emphasis on environmen- 
tal effects. Volume 77-1. Foroulis, Z.A.; Pettit, F.S. (eds.). Princeton, 
NJ; The Electrochemical Society, Inc. (1976). 

From Electrochemical Society meeting; Las Vegas, NV, 
USA (17 Oct 1976). 

See CONF-761057—P1. 

Coatings used on nickel- and cobalt-base superalloy blades 
and vanes in gas turbine engines typify the state of coating technol- 
ogy for high temperature alloys. Coatings formed by interdiffusion 
of aluminum with the alloys to form layers consisting mainly of 
intermetallic compounds, such as NiAl and CoAl, were the first 
systems used for protection of gas turbine airfoils. The protectivity 
of these systems is derived from the formation of protective alumina 
scales. In a general way, coating degradation occurs by cyclic 
oxidation, molten salt hot corrosion and, at higher temperatures, 
interdiffusion with the substrate. Thermal fatigue properties are 
— by the brittle-ductile transition behavior of the intermetal- 
ic compounds NiAI and CoAl. Both positive and negative effects 
occur, depending on the shapes of thermal strain-temperature curves 
for particular applications. Significant increases in hot corrosion and 
oxidation resistance have been obtained by the incorporation of 
noble metals, such as platinum, in aluminide coatings. The so-called 
MCrAIY overlay coatings, based on nickel, cobalt, iron and combi- 
nations thereof with chromium, aluminum and yttrium can be formu- 
lated over a wide range of compositions nominally independent of 
those of substrate alloys. Improved oxidation resistance and, in part, 
hot corrosion resistance is derived from yttrium which enhances 
protective oxide adherence. Mechanical properties, principally duc- 
tility, and therefore thermal fatigue resistance, can be adjusted to the 
requirements of specific applications. Incremental improvements in 
performance of the MCrAlY coatings are expected as research 
programs define degradation mechanisms in greater detail and more 
complex compositions are devised. More basic evaluations of mixed 
metal-ceramic insulative coatings have been initiated to determine if 
these systems are capable of effecting further increases in airfoil 
durability. 


19037 Hot corrosion cobalt base alloy for protective coatings. 
Davin, A.; Drapier, J.M.; Coutsouradis, D.; Habraken, L. (Centre de 
Recherches Metallurgiques, Liege). pp 832-844 of In Proceedings of 
the symposium on properties of high temperature alloys with empha- 
sis On environmental effects. Volume 77-1. Foroulis, Z.A.; Pettit, 
F.S. (eds.). Princeton, NJ; The Electrochemical Society, Inc. (1976). 

From Electrochemical Society meeting; Las Vegas, NV, 
USA (17 Oct 1976). 

See CONF-761057—P1. 

The diffusion aluminide base coatings for nickel and cobalt 
superalloys have to meet the severe requirements of extended oper- 
ation in marine environments or an increase in the inlet temperature. 
These requirements limit the life of the alloy-coating composites. 
Furthermore the behavior of an aluminide coating depends to a large 
extent on the constituents of the coated alloy. All of the elements 
present in the substrate are contained in the coating and can form 
intermetallic phases or carbides the sulphidation and oxidation resis- 
tance of which is inadequate. New coatings are needed to satisfy the 
requirements of the designers. They must be free of elements such as 
W, Nb, Mo, V, which affect detrimentally their hot corrosion 
resistance as shown by recent studies. On the contrary, they must 
contain aluminium and chromium, the principal scale forming ele- 
ments, in order to provide adequate hot corrosion and oxidation 
resistances. During the last few years, cobalt base protective ‘over- 
lay” coatings, such as Co/Ni—Cr—AI—Y developed by Pratt and 
Whitney Aircraft and S-57 developed at CRM, have shown an 
exceptional corrosion resistance. They were even optimized to 
obtain an acceptable compromise between hot corrosion and thermal 
shock resistances. The experience gained so far with the S-57 series 
of cobalt base alloys is summarized. 


19038 Proceedings of the symposium on properties of high tem- 
perature alloys with emphasis on environmental effects. Volume 77-1. 
Foroulis, Z.A.; Pettit, F.S. (eds.). Princeton, NJ; The Electrochemi- 
cal Society, Inc. (1976). 864p. (CONF-761057—P1). 

From Electrochemical Society meeting; Las Vegas, NV, 
USA (17 Oct 1976). 

Proceedings are presented of a symposium to enhance the 
understanding of the high temperature behavior of metals and alloys 
with particular emphasis on oxidative degradation of high tempera- 
ture alloys in simple and multicomponent gaseous environments. 
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Twenty-seven items from the conference were individually prepared 
for the data base. (GHT) 


RADIATION EFFECTS 


REFER ALSO TO CITATION(S) 18864, 18887, 18912, 19138, 
19236, 19599, 20130, 20433, 20759, 20770, 20776 


19039 (CONF-750677—P1, pp 219-223) Magnetic after effect in 
iron—nickel alloys under neutron irradiations. Ferreira, I.; Watanabe, 
S. (Instituto de Energia Atomica, Sao Paulo, Brazil). 1975. 

From 4. inter-American conference on materials technology; 
Caracas, Venezuela (29 Jun 1975). 

In IV inter-American conference on materials technology. 

Polycrystalline specimens of unirradiated and neutron irradi- 
ated Fe—Ni alloys were studied in the temperature range RT— 
500°C. The study was carried out in pure (50-50) as well as in Si-, 
Al-, Cr-, and Mo-doped samples. Initial magnetic permeability was 
measured in unirradiated (virgin) and in neutron irradiated samples, 
during isochronal and linear thermal treatments. A magnetic After 
Effect (MAE) is detected in the temperature range 370°C—T/sub c/ 
, where T/sub c/ is the Curie temperature. Measurements made in 
the irradiated samples, during a linear temperature treatment, show 
the existence of several MAE zones in the temperature range RT— 
T/sub c/. The isochronal annealing experiments show that these 
MAE zones are accompanied by a decrease in the room temperature 
value of the magnetic permeability, for zones between RT and a 
certain temperature T;. Above this range there is a steep increase in 
the room temperature permeability. The impurity-doped samples 
show a different behavior relative to the pure ones: samples with low 
impurity content present an enhancement in the amplitude and also 
an overlapping of the diffusion stages. The Curie temperatures of 
unirradiated (virgin) samples and of irradiated ones are slightly 
different. The Curie temperature of the pure sample is higher than 
the Curie temperatures of the doped samples. The observed inver- 
sion behavior in the magnetic permeability of the irradiated samples 
was interpreted in terms of destruction of the order. 6 figures. 


19040 (CONF-750677—P2, pp 86-89) Vacancies supersaturation 
induced by fast neutron irradiation in FeNi alloys. Lucki, G. (Instituto 
de Energia Atomica, Sao Paulo, Brazil); Chambron, W.; Watanabe, 
S.; Verdone, J. 1975. 

From 4. inter-American conference on materials technology; 
Caracas, Venezuela (29 Jun 1975). 

In IV inter-American conference on materials technology. 
Vol. II. 

The void formation in metals and alloys during irradiation 
with high-energy particles is a problem of interest in physics and of 
paramount importance in nuclear technology. Voids are formed as a 
consequence of vacancy supersaturation and result in swelling as 
well as in changes of mechanical, electrical and magnetic properties 
of materials used in power reactors. Isothermal annealings were 
performed between 400 and 500°C with and without fast-neutron (1 
MeV) irradiation. Pure Fe—Ni (SO—S0 at. percent) was irradiated in 
the Melousine reactor in Grenoble, and Fe—Ni(Mo) (50—S0 at. 
percent + 50 ppM), in the IEAR-1 reactor at the Instituto de 
Energia Atomica in Sao Paulo. The toroidal-shaped specimens were 
fabricated from Johnson Mathey zone-refined ingots, and were ini- 
tially annealed at 800°C during 1 h in hydrogen atmosphere and then 
slowly cooled (4 h) inside the furnace. Magnetic After Effect mea- 
surements (MAE) permitted the evaluation of activation energies 
during fast-neutron irradiation (1.54 eV) and without irradiation 
(3.14 eV) for pure Fe—Ni and respectively (1.36 eV) and (2.32 eV) 
for Fe—Ni(Mo). Since the time constants of the relaxation process 
are inversely proportional to the vacancy concentration, a quantita- 
tive evaluation of vacancy supersaturation was made; it decreases 
from the value 700 at 410°C to the value 40 at 490°C for pure Fe— 
Ni and from 765 to 121 for Fe—Ni(Mo) in the same temperature 
range. 3 figures, 5 tables. 


19041 (CONF-760673—) Proceedings of the workshop on corre- 
lation of neutron and charged particle damage. Stiegler, J.O. (comp.). 
(Oak Ridge National Lab., Tenn. (USA)). 1976. Contract W-7405- 
ENG-26. 382p. Dep. NTIS, PC A17/MF AOl1. 

From Workshop on correlation of neutron and charged parti- 
cle damage; Oak Ridge, TN, USA (8 Jun 1976). 

Separate abstracts were prepared for each of the individual 
papers. 


19042 (CONF-760673—, pp 21-59) Nucleation of voids and other 
irradiation-produced defect aggregates. Wiedersich, H. (Argonne Na- 
tional Lab., IL); Katz, J.L. 1976. 

From Workshop on correlation of neutron and charged parti- 
cle damage; Oak Ridge, TN, USA (8 Jun 1976). 

In Proceedings of the workshop on correlation of neutron 
and charged particle damage. 

he nucleation of defect clusters in crystalline solids from 

radiation-produced defects is different from the usual nucleation 
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processes in one important aspect: the condensing defects, interstitial 
atoms and vacancies, can mutually annihilate and are thus similar to 
matter and antimatter. The nucleation process is described as the 
simultaneous reaction of vacancies and interstitials (and gas atoms if 
present) with embryos of all sizes. The reaction rates for acquisition 
of point defects (and gas atoms) are calculated from their respective 
jump frequencies and concentrations in the supersaturated system. 
The reaction rates for emission of point defects are derived from the 
free energies of the defect clusters in the thermodynamic equilibrium 
system, i.e., the system without excess point defects. This procedure 
differs from that used in conventional nucleation theory and permits 
the inclusion of the antimatter” defect into the set of reaction-rate 
equations in a straightforward manner. The method is applied to 
steady-state nucleation, during irradiation, of both dislocation loops 
and voids in the absence and in the presence of immobile and mobile 
gas. The predictions of the nucleation theory are shown to be in 
qualitative agreement with experimental observations, e.g., void 
densities increase with increasing displacement rates; gases such as 
helium enhance void nucleation; at low displacement rates and at 
high temperatures the presence of gas is essential to void formation. 
For quantitative predictions, the theory must be extended to include 
the termination of nucleation. 


19043 (CONF-760673—, pp 61-109) Void growth kinetics: an 
assessment of the theory. Mansur, L.K. (Oak Ridge National Lab., 
TN). 1976. 

From Workshop on correlation of neutron and charged parti- 
cle damage; Oak Ridge, TN, USA (8 Jun 1976). 

In Proceedings of the workshop on correlation of neutron 
and charged particle damage. 

This paper presents a view of the current theoretical under- 
standing of void growth. Areas requiring further development are 
defined. The mathematical framework underlying numerical compu- 
tations needed in modeling the behavior of voids and other elements 
in the microstructure is developed. Analytic expressions are given 
where possible to support the discussion. Dose dependences of 
swelling are derived and tabulated for a broad range of possible 
limiting regimes of swelling, based upon primary mode of point 
defect loss, mode of point defect absorption at voids, and evolution 
of dislocation density with dose. It is concluded that future improve- 
ment in capability to extrapolate low dose neutron swelling data and 
to translate charged particle swelling data to high dose neutron 
swelling predictions requires development of an understanding of the 
complex evolution of dislocation structure with dose and tempera- 
ture as well as the detailed mechanisms of impurity action. In 
frequent cases where void nucleation has ceased, dislocation devel- 
opment with dose can be anticipated, and the void growth rate is 
available from low dose neutron irradiation or high dose ion or 
electron bombardment, successful prediction of the high dose neu- 
tron void size distribution and hence swelling is possible at present. 


19044 (CONF-760673—, pp 111-146) Effects of defect trapping 
and radiation-induced solute segregation on void swelling. Okamoto, 
P.R.; Lam, N.Q.; Wiedersich, H. (Argonne National Lab., IL). 1976. 

From Workshop on correlation of neutron and charged parti- 
cle damage; Oak Ridge, TN, USA (8 Jun 1976). 

In Proceedings of the workshop on correlation of neutron 
and — 4. article damage. 

ects of defect trapping and radiation-induced segrega- 

tion on an swelling are discussed. It is shown that the effects of 
trapping of interstitials and/or vacancies on swelling can be de- 
scribed by a modified, temperature dependent recombination rate 
constant in the usual coupled reaction rate equations describing 
swelling without trapping effects. Swelling is reduced by either 
vacancy or interstitial trapping; however, the interstitial-solute bind- 
ing energy must exceed the difference in the motion energy of 
vacancies and that of interstitials to be effective. Shifts in peak 
swelling temperature are small; in the case of vacancy trapping this 
is a consequence of high steady-state and thermal vacancy-solute 
complex concentrations at low and at high temperatures, respective- 
ly. In alloys which exhibit solute segregation, segregation and trap- 
ping effects must be taken into account simultaneously to predict the 
temperature, the defect-production rate, and the compositional de- 
pendence of void swelling in alloys. The Johnson-Lam model which 
is based on a combination of diffusion and chemical reaction rate 
equations has been used to describe segregation. The model predicts 
that radiation-induced segregation depletes the matrix of defect- 
solute traps, and, for a given defect-production rate, causes the 
temperature for minimum defect recombination and, hence, maxi- 
mum swelling to shift to lower temperatures. This shift increases 
with increasing interstitial-solute binding energy and/or initial solute 
concentration. The model also predicts that, for the same binding 
energy and initial solute concentration, segregation and void swell- 
ing will be more severe under fast-reactor irradiation conditions than 
at heavy-ion bombardment or high-voltage-electron-microscope 
defect-production rates. 


19045 (CONF-760673—, pp 147-175) Summary report on the 
alloy development intercorrelation program experiment. Garner, F.A. 
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(Hanford Engineering Development Lab., Richland, WA); Powell, 
R.W.; Keefer, D.W. 1976. 

From Workshop on correlation of neutron and charged parti- 
cle damage; Oak Ridge, TN, USA (8 Jun 1976). 

In Proceedings of the workshop on correlation of neutron 
and charged particle damage. 

Alloy Development Intercorrelation Program is a nation- 
al intercorrelation program designed to refine charged-particle irra- 
diation techniques employed in the simulation of neutron-induced 
swelling of metals. Using a simple well characterized Fe-15Cr-25Ni 
alloy with a low level of impurities, comparative irradiations were 
performed using 1.0 MeV electrons, 0.75 MeV protons and nickel 
ions at three incident energies, 2.8, 3.5 and 5.0 MeV. Fast reactor 
neutron irradiation is also proceeding on this material. The observed 
differences in swelling behavior are not closely related to the identi- 
ty or energy of the bombarding species, although light charged 
particles are considerably more effective in the creation of voidage 
per displaced atom. The incubation period preceding the onset of 
steady-state swelling was found to be quite sensitive to experimental 
variables related to the softness of the metal and the proximity and 
method of preparation of the specimen surface. The presence or 
absence of displacement cascades had no measurable influence on 
the nucleation of voids. There appears to be an intrinsic swelling rate 
for this alloy which is dependent only on temperature and displace- 
ment flux, and which is independent of the duration of the incuba- 
tion period. The displacement dose and dose rates calculated by 
standard procedures cannot be used to correlate the magnitude of 
the swelling caused by various charged particles. An effective dose 
concept is defined, with experimental measurements providing good 
estimates of dose equivalences for electrons, nickel ions and eventu- 
ally for neutrons. The displacement effectiveness for proton irradia- 
tions is larger than anticipated, with the experiment yielding only an 
approximate dose equivalency factor. 


19046 (CONF-760673—, pp 177-240) Review of neutron and 
charged particle intercorrelation programs. Garner, F.A.; Laidler, J.J. 
(Hanford Engineering Development Lab., Richland, WA). 1976. 

From Workshop on correlation of neutron and charged parti- 
cle damage; Oak Ridge, TN, USA (8 Jun 1976). 

In Proceedings of the workshop on correlation of neutron 
and charged — damage. 

The U.S. LMFBR programs have sponsored a number of 
intercorrelation experiments which seek to provide a basis for pre- 
dicting neutron-induced property changes from a large variety of 
charged particle simulation data. The results of these and other 
programs are reviewed and lead to the conclusion that simulation 
experiments are quite valuable in meeting the goal of providing 

uidance for design of fission or fusion energy generation devices. 
e successful conduct of such experiments and the correct interpre- 
tation of results require a careful definition of what constitutes 
equivalent damage states in disparate irradiation environments. Ad- 
ditionally a full understanding is necessary of those parameters 
inherent in the simulation technique which are atypical of the 
simulated environment. Numerous examples are given of simulation 
experiments which have been influenced or dominated by the pres- 
ence of unrecognized atypical variables. All major U.S. intercorrela- 
tion activities have been concerned primarily with void growth 
experiments to simulate fast reactor conditions. This reflects not only 
the early program emphasis on this important radiation-induced 
phenomenon but also the fact that void swelling is the only high 
fluence property change which leaves a cumulative microstructural 
record in the small material volumes characteristic of simulation 
experiments. Based on past experiences, guidance is provided for 
application of intercorrelation results to environments other than 
those found in fast breeder reactors, and to property changes other 
than swelling. 


19047 (CONF-760673—, pp 253-289) Neutron swelling observa- 
tions on austenitic stainless steels irradiated in EBR-II. Flinn, J.E. 
(Argonne National Lab., Idaho Falls, IA); Kenfield, T.A. 1976. 

From Workshop on correlation of neutron and charged parti- 
cle damage; Oak Ridge, TN, USA (8 Jun 1976). 

In Proceedings of the workshop on correlation of neutron 
and charged particle damage. 

Recent neutron swelling results on annealed types 304L, 304, 
and 316 stainless steels are presented. The results consist of percent 
volume changes as a function of irradiation temperature and fast 
fluence. The respective swelling data bases for each steel are not 
sufficient to provide a quantitative comparison between the three 
stainless steels. The most pronounced difference observed is their 
peak swelling temperatures, where 304 exhibits the lowest tempera- 
ture (approximately 450°C) and 316 the highest (approximately 
600°C). Influence due to cold-worked conditions on 304 and 316 
stainless steels are examined. The 30% cold-worked condition for 
the two alloys showed a definitive decrease in swelling when com- 
pared to the respective annealed materials. Some preliminary results 
on enhanced swelling (possible stress effects) and irradiation history 
or memory effects on 304L stainless steel driver fuel cladding are 
also given. 
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19048 (CONF-760673—, pp 291-311) Applications of simulation 
experiments in LMFBR core materials technology. Appleby, W.K. 
(General Electric Co., Sunnyvale, CA). 1976. 

From Workshop on correlation of neutron and charged parti- 
cle damage; Oak Ridge, TN, USA (8 Jun 1976). 

In Proceedings of the workshop on correlation of neutron 
and charged particle damage. 

e development of charged particle bombardment experi- 
ments to simulate neutron irradiation induced swelling in austenitic 
alloys is briefly described. The applications of these techniques in 
LMFBR core materials technology are discussed. It is shown that 
use of the techniques to study the behavior of cold-worked Type-316 
was instrumental in demonstrating at an early date the need for 
advanced materials. The simulation techniques then were used to 
identify alloying elements which can markedly decrease swelling 
and thus a focused reactor irradiation program is now in place to 
allow the future use of a lower swelling alloy for LMFBR core 
components. 


19049 (CONF-760673—, pp 313-347) Summary of workshop dis- 
cussion. Johnston, W.G. (General Elctric Co., Schenectady, NY); 
Packan, N.H.; Smidt, F.A. Jr. 1976. 

From Workshop on correlation of neutron and charged parti- 
cle damage; Oak Ridge, TN, USA (8 Jun 1976). 

In Proceedings of the workshop on correlation of neutron 
and charged particle damage. 

Topics discussed include: correlation of neutron and charged 
particle damage including dose dependence of swelling, dose equiva- 
lences of swelling produced by different types of charged particles 
and neutrons, correlation of swelling produced by neutrons and 
charged particles, correlation of structure that develops during irra- 
diation; stability of matrix composition; stability of alloy phases; 
charged particle bombardments including displacement damage pro- 
files, void swelling profiles, effects of stress during charged particle 
bombardment, helium implantation, implanted bombarding ions, ef- 
fects of crystal softness, other surface effects; comments on present 
correlations; and some general comments and conclusions. 


19050 (CONF-760673—, pp 348-355) Phase stability under irra- 
diation. Wilkes, P. (Univ. of Wisconsin, Madison). 1976. 

From Workshop on correlation of neutron and charged parti- 
cle damage; Oak Ridge, TN, USA (8 Jun 1976). 

In Proceedings of the workshop on correlation of neutron 
and charged particle damage. 

The strong dependence of phase stability on dose rate is 
discussed in connection with its implications for damage simulation. 
The essential feature of simulation work is a much increased dose 
rate and there is a danger that this could alter phase stability. The 
simulation studies on some alloys would then operate in a phase 
regime quite different from that in the irradiation conditions intend- 
ed to be simulated. It is suggested that much more experimental and 
theoretical work is required in multiphase alloys under varying dose 
rates to determine the conditions of phase equilibria. From a theo- 
retical point of view there is an urgent need for a theory of point 
defects in concentrated alloys which is totally lacking at the present 
time. With this and with experimental data it should then be possible 
to design the limiting dose rates for reliable simulation and to use this 
technique for intelligent alloy development programs. 


19051 (CONF-760673—, pp 346-368) Depth distribution of self 
ion damage in nickel. Narayan, J.; Oen, O.S. (Oak Ridge National 
Lab., TN). 1976. 

From Workshop on correlation of neutron and charged parti- 
cle damage; Oak Ridge, TN, USA (8 Jun 1976). 

In Proceedings of the workshop on correlation of neutron 
and charged particle damage. 

The depth distribution of displacement damage produced by 4 
MeV Ni ions in nickel single crystals has been studied by a transmis- 
sion electron microscope technique. The experimental damage pro- 
files have been compared with the calculated damage energy vs. 
depth curves using the E-DEP-1 computer code of Manning and 
Mueller. The calculated damage peak is 16% too near the surface 
using the theoretical value of the electronic stopping parameter, k = 
0.162, of Lindhard, Scharff and Schiott. Good agreement is obtained 
for a reduced value of k = 0.126. The energy deposition tables of 
Brice underestimate the experimentally observed peak depth by 5%. 
The primary recoil spectrum as a function of depth has been calcu- 
lated and compared with that from fast neutrons. 


19052 (CONF-760673—, pp 369-376) Short review of stress ef- 
fects on swelling. Wolfer, W.G. (Univ. of Wisconsin, Madison). 1976. 

From Workshop on correlation of neutron and charged parti- 
cle damage; Oak Ridge, TN, USA (8 Jun 1976). 

In Proceedings of the workshop on correlation of neutron 
and charged particle damage. 

Three possible mechanisms of stress-effects on swelling were 
discussed. These include stress-induced changes of the thermal va- 
cancy emission, stress-induced change of the bias, and stress-induced 
alteration of the configuration and density of dislocations. 
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19053 (CONF-771031—5) Small-angle neutron scattering from 
voids in neutron irradiated type 304 stainless steel. Child, H.R.; 
Spooner, S. (Oak Ridge National Lab., Tenn. (USA)). Sep 1977. 
Contract W-7405-ENG-26. 8p. Dep. NTIS, PC A02/MF AO1. 

From 21. conference on analytical chemistry in energy tech- 
nology; Gatlinburg, TN, USA (4 Oct 1977). 

Preliminary small-angle neutron scattering results designed to 
investigate the structure of voids in neutron-irradiated polycrystal- 
line annealed type 304 stainless steel were obtained. Specimens were 
subjected to irradiation at 400°C to a fluence of 1.6 x 107° n/cm?(E 
> 0.1 MeV). Void interference effects were seen for voids having an 
average diameter of about 290 A. The distribution was “gas- 
like’ with an exclusion distance of 307 A. 1 figure, 1 table. (RWR) 


19054 (CONF-771110—5) Study of radiation damage in metals 
by positron annihilation. Gauster, W.B. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). 1977. Contract EY-76-C-04-0789. 41p. MF AOl. 

From 24. national vacuum symposium of the American 
Vacuum Society; Boston, MA, USA (8 Nov 1977). 

Positron annihilation is a sensitive technique for probing 
defects in metals and it has recently been shown to be a valuable tool 
for the study of radiation damage. After an introduction to the three 
basic experimental methods (angular correlation, Doppler broaden- 
ing, and lifetime measurements), the interaction of positrons with 
lattice defects is reviewed. Results for the annealing of damage after 
low temperature irraGiation are used to show that positron annihila- 
tion has provided new information on annealing kinetics. The role of 
positron techniques in characterizing complex defect structures re- 
sulting from high-temperature neutron irradiation is reviewed and 
the possible utility of positron annihilation as a nondestructive moni- 
tor of property changes is pointed out. 


19055 (NRL-Report—8136) Evaluation of commercial produc- 
tion A533-B steel plates and weld deposits with extra-low copper 
content for radiation resistance. Hawthorne, J.R.; Koziol, J.J.; Byrne, 
S.T. (Naval Research Lab., Washington, D.C. (USA); Combustion 
Engineering, Inc., Windsor, Conn. (USA)). 21 Oct 1977. 4lp. . 

A study to broaden and refine the base of information on 
improved A5333 steel is described. The effects of copper and phos- 
phorus content on the radiation resistance of the steel were studied 
to assist in formulation of new ASTM and AWS spedifications for 
improved steels and welding materials for nuclear service. (GHT) 


19056 (ORNL/NUREG/TM—167) Design and safety report 
for HOBBIE capsules. A series of Zircaloy creepdown irradiation 
tests. Thoms, K.R.; van der Kaa, T. (Oak Ridge National Lab., 
Tenn. (USA)). Dec 1977. Contract W-7405-ENG-26. 80p. Dep. 
NTIS, PC A0S5/MF AOl1. 

The design and safety features of a series of irradiation 
experiments designed to study the in-reactor creepdown behavior of 
Zircaloy tubing typical of LWR fuel cladding are presented. 


19057 (ORNL/TM—6134) Effects of impurity trapping on irra- 
diation-induced swelling and creep. Mansur, L.K.; Yoo, M.H. (Oak 
Ridge National Lab., Tenn. (USA)). Dec 1977. Contract W-7405- 
ENG-26. 37p. Dep. NTIS, PC A03/MF AO1. 

A general theory of the effects of point defect trapping on 
radiation-induced swelling and creep deformation rates is developed. 
The effects on the fraction of defects recombining, and on void 
nucleation, void growth and creep due to the separate processes of 
dislocation climb-glide and dislocation climb (the so-called SIPA 
mechanism) are studied. Trapping of vacancies or interstitials in- 
creases total recombination and decreases the rates of deformation 
processes. For fixed trapping parameters, the reduction is largest for 
void nucleation, less for void growth and creep due to dislocation 
climb-glide, and least for creep due to dislocation climb. With this 
formation, the effects of trapping at multiple vacancy and interstitial 
traps and of spatial and temporal variation in trap concentrations 
may be determined. Alternative pictures for viewing point defect 
trapping in terms of effective recombination and diffusion coeffi- 
cients are derived. It is shown that previous derivations of these 
coefficients are incorrect. A rigorous explanation is given of the 
well-known numerical result that interstitial trapping is significant 
only if the binding energy exceeds the difference between the 
vacancy and interstitial migration energies, while vacancy trapping 
is significant even at small binding energies. Corrections which 
become necessary at solute concentrations above about 0.1% are 
described. Numerical results for a wide range of material and irradia- 
tion parameters are presented. 


19058 (ORO—3612-14) Investigation of irradiation strengthening 
of bec metals and their alloys. Progress report, January 1977— 
October 1977. (Maryland Univ., College Park (USA)). 1977. Con- 
tract EY-76-S-05-3612. 116p. Dep. NTIS, PC A06/MF AO1. 

Progress is reported in the areas of (a) the effect of neutron 
damage on the dislocation kinetics in bcc metals and their alloys, and 
(b) the effect of *He on the deformation characteristics of body 
centered cubic metals and their alloys. Results obtained from these 
projects are discussed. (GHT) 
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19059 (UCID—17664) DT fusion neutron irradiation of an LLL 
niobium tensile specimen at elevated temperatures. MacLean, S.C. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 20 
May 1977. Contract W-7405-ENG-48. 4p. Dep. NTIS, PC A02/MF 
AOl. 

The DT fusion neutron irradiation of an LLL niobium in situ 
mechanical properties specimen at 800 and 700°C is described. The 
beam-on time, neutron dose record, and fluence on three portions of 
the sample are given. 


19060 (UCID—17667) DT fusion neutron irradiation of BPNL 
niobium nickel and 316 stainless steel at 175°C. MacLean, S.C. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 31 
rf 1977. Contract W-7405-ENG-48. 6p. Dep. NTIS, PC A02/MF 
AOl. 

The DT fusion neutron irradiation at 175°C of 17 niobium 
wires, one niobium foil, 14 316 stainless steel wires, one 316.stainless 
steel foil, nine nickel wires, and two nickel foils from BPNL is 
described. The sample position, beam-on time, neutron dose record, 
and neutron fluence are given. 


19061 (UCID—17668) LPTR irradiation of LLL vanadium ten- 
sile specimens and LLL Nb—1Zr tensile specimens. MacLean, S.C.; 
Rowe, C.L. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 7 Jul 1977. Contract W-7405-ENG-48. 7p. Dep. NTIS, 
PC A02/MF AO1. 

The LPTR irradiation of 14 LLL vanadium tensile specimens 
and 14 LLL Nb-1Zr tensile specimens is described. Sample packag- 
ing, the irradiation schedule and neutron fluences for three energy 
ranges are given. 


19062 Effect of irradiation on cyclotron resonance in lead. 
Dzhordzhishvili, L.I. (Institute of Physics, Academy of Sciences of 
the Georgian SSR). Sov. J. Low Temp. Phys. (Engl. Transl.); 3: No. 4, 
218-220(Apr 1977). 

It is established that an irradiation flux of 570 n/cm?xsec has a 
significant effect on cyclotron resonance in lead, quenching it with 
an exposure of the order of 700 sec. The anisotropy of the effect of 
the irradiation in relation to the crystallographic axes and their 
orientation relative to the skin-layer is established. 


19063 Measurement of irradiation-enhanced creep in nuclear ma- 
terials. Cundy, M.R.; von der Hardt, P.; Loelgen, R.H. (eds.). New 
York; North-Holland Publishing Company (1977). 345p. (CONF- 
760530—). . 

From International colloquium on measurement of irradiation 
enhanced creep in nuclear materials; Petten, Netherlands (5 May 
1976). 

Individual papers were entered separately into the data base. 


19064 Hot cell examination results of EPRI/B and W Zircaloy 
creep collapse program. Beauregard, R.J.; Papazoglou, T.P. (Babcock 
and Wilcox Co., Lynchburg, VA). Trans. Am. Nucl. Soc.; 27: 249- 
250(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


19065 Model for life-limiting properties of fusion reactor struc- 
tural materials. Mattas, R.F.; Smith, D.L. (Argonne National Lab., 
IL). Trans. Am. Nucl. Soc.; 27: 262-264(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


19066 Continuum description of void nucleation. Gurol, H. 
(Univ. of California, Santa Barbara). Trans. Am. Nucl. Soc.; 27: 264- 
265(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


19067 Comparison of 316 + Ti with 316 stainless steel irradiated 
in a simulated fusion environment. Maziasz, P.J.; Bloom, E.E. (Oak 
Ridge National Lab., TN). Trans. Am. Nucl. Soc.; 27: 268-269(1977). 
From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 
See CONF-771109—. 


19068 Swelling in dual-ion-irradiated Fe-15 Cr-20 Ni alloy. Agar- 
wal, S.C.; Taylor, A.; Nolfi, F.V. Jr. (Argonne National Lab., IL). 
Trans. Am. Nucl. Soc.; 27: 269-271(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 
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19069 Fission-fragment-induced helium blistering of *°*Cf-ex- 
posed surfaces. McDonell, W.R. (Savannah River Lab., Aiken, SC). 
Trans. Am. Nucl. Soc.; 27: 271-272(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


19070 Response of plasma-sprayed beryllium to He* bombard- 
ment. Wilson, K.L.; Thomas, G.J.; Bauer, W. (Sandia Labs., Albu- 
querque, NM). Trans. Am. Nucl. Soc.; 27: 272-273(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


19071 Simulation of radiation damage and stability in 316 stain- 
less steel. Kenik, E.A. (Oak Ridge National Lab., TN). Trans. Am. 
Nucl. Soc.; 27: 275(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


19072 Effect of irradiation on thorium alloys for LMFBRs. 
Kittel, J.H.; Beck, W.N. (Argonne National Lab., IL); Horak, J.A. 
Trans. Am. Nucl. Soc.; 27: 279-280(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


19073 Characterization of radiation damage effects by a DPA 
function. Coulter, C.A. (Univ. of Alabama, University); Parkin, 
D.M. Trans. Am. Nucl. Soc.; 27: 300-301(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


19074 Computer simulation of radiation effects in an ordered 
binary alloy. Schade, G.W. (Black and Veatch Consulting Engineers, 
Kansas City, MO); Leighly, H.P. Jr.; Edwards, D.R. Trans. Am. 
Nucl. Soc.; 27: 301-302(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


19075 Computer simulation and damage function analysis. 
Doran, D.G.; Simmons, R.L. (Westinghouse Electric Corp., Rich- 
land, WA). Trans. Am. Nucl. Soc.; 27: 315-316(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


19076 Many-bodied displacement cascade simulation up to 1 keV. 
Odette, G.R. (Univ. of California, Santa Barbara, Schwartz, D.M. 
Trans. Am. Nucl. Soc.; 27: 316-318(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


19077 Damage energy functions for compounds and alloys. 
Parkin, D.M. (Los Alamos Scientific Lab., NM); Coulter, C.A. 
Trans. Am. Nucl. Soc.; 27: 318-320(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


19078 Computer simulation of helium-assisted bubble nucleation. 
Baskes, M.I. (Sandia Labs., Albuquerque, NM). 7rans. Am. Nucl. 
Soc.; 27: 320-321(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


19079 General rate theory model of void swelling in irradiated 
metals. Yoo, M.H.; Mansur, L.K. (Oak Ridge National Lab., TN). 
Trans. Am. Nucl. Soc.; 27: 326-327(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 
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19080 Dose rate and cascade collapse effects on swelling of steel. 
Ghoniem, N.; Kulcinski, G.L. (Univ. of Wisconsin, Madison). Trans. 
Am. Nucl. Soc.; 27: 327-328(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 


See CONF-771109—. 


19081 Interpretation of void densities from critical radius argu- 
ments. Hayns, M.R. (Atomic Energy Research Establishment, Har- 
well, Eng.). Trans. Am. Nucl. Soc.; 27: 328-329(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


19082 Computing helium deposition and helium promotion of void 
nucleation during accelerator experiments. Simonen, E.P.; Brimhall, 
J.L. (Battelle Northwest Labs., Richland, WA). Trans. Am. Nucl. 
Soc.; 27: 329-330(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


19083 Solute segregation and annealing kinetics at sinks in irradi- 
ated metals. Johnson, R.A. (Univ. of Virginia, Charlottesville); 
Fikus, J.H.; Lam, N.Q. Trans. Am. Nucl. Soc.; 27: 322(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


19084 Effect of impurities on void nucleation and growth. 
Mansur, L.K.; Yoo, M.H.; Coghlan, W.A. (Oak Ridge National 
Lab., TN). Trans. Am. Nucl. Soc.; 27: 332-333(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


19085 Influence of point defect trapping on void swelling. Bul- 
lough, R.; Hayns, M.R. (Atomic Energy Research Establishment, 
Harwell, Eng.). Trans. Am. Nucl. Soc.; 27: 335-336(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


19086 Neutron sputtering of solids. Dusza, P.; Das, S.K.; Ka- 
minsky, M. (Argonne National Lab., IL). pp 65-96 of In Radiation 
effects on solid surfaces. Kaminsky, M. (ed.). Washington, DC; 
American Chemical Society (1976). 

From Symposium on radiation effects on solid surfaces; Chi- 
cago, IL, USA (25 Aug 1975). 

See CONF-750839—. 

Experiments on fast-neutron (0.1—14.1 MeV) sputtering of 
solids were performed with various neutron sources and techniques 
to determine sputtering yields. The yields for the same material 
irradiated with neutrons having comparable energy spectra vary 
greatly for several possible reasons. For 14.1-MeV neutron bombard- 
ment of cold-worked niobium with a coarse surface finish, some 
authors have observed deposits of chunks of the target material on 
collectors facing irradiated targets in addition to a fractional atomic 
layer, while other authors have observed only the latter. The ejec- 
tion of chunks appears to depend strongly on the stresses and the 
degree of roughness in the surface regions. Theoretical estimates of 
neutron sputtering yields and of a recent model of neutron impact- 
induced chunk emission are discussed. 5 figures, 4 tables. 


19087 Radiation blistering in metals and alloys. Das, S.K.; Ka- 
minsky, M. (Argonne National Lab., IL). pp 112-170 of In Radiation 
effects on solid surfaces. Kaminsky, M. (ed.). Washington, DC; 
American Chemical Society (1976). 

From Symposium on radiation effects on solid surfaces; Chi- 
cago, IL, USA (25 Aug 1975). 

See CONF-750839—. 

Radiation blistering in solids leads to damage and erosion of 
irradiated surfaces. Major parameters governing the blistering pro- 
cess in metals and some metallic alloys include the type of projectile 
and its energy, total dose, dose rate, target temperature, channeling 
condition of the projectile, orientation of the irradiated surface 
plane, and target material and microstructure. Both experimental 
results and models proposed for blister formation and rupture are 
reviewed. The blistering phenomenon is important as an erosion 
process in applications such as fusion reactor technology (plasma— 
wall interactions) and accelerator technology (erosion of compo- 
nents and targets). There are several methods for reducing surface 
erosion caused by blistering. 28 figures, 3 tables, 166 references. 





APRIL 30, 1978 


19088 Irradiation effects on the microstructure and properties of 
metals. Wheeler, J.B.; Hoersch, H.M.; McGlinchey, E.J. (eds.). 
Philadelphia; American Society for Testing Materials (1976). 495p. 
(ASTM-STP—611; CONF-760515—). . 

From 8. symposium of the American Society for Testing and 
Materials on the effect of radiation on structural materials; St. Louis, 
MO, USA (4 May 1976). 

The conference included 29 papers. Separate abstracts were 
prepared for 23 papers. Other papers, having conference numbers 
760515-4, 760515-6, 760515-1, and 760515-3, appeared previously in 
ERA. (JFP) 


19089 Effects of prior stress history on irradiation-induced creep. 
Wire, G.L. (Hanford Engineering Development Lab., Richland, 
WA). pp 5-31 of In Irradiation effects on the microstructure and 
properties of metals. Wheeler, J.B.; Hoersch, H.M.; McGlinchey, 
E.J. (eds.). Philadelphia; American Society for Testing Materials 
(1976). 

From 8. symposium of the American Society for Testing and 
Materials on the effect of radiation on structural materials; St. Louis, 
MO, USA (4 May 1976). 

See CONF-7605 15—. 

An experimental study to determine the effects of previous 
irradiation history on fast-flux neutron irradiation creep behavior of 
20 percent cold-worked Type 316 stainless steel for liquid metal fast 
breeder reactor (LMFBR) application is reported. Previous irradia- 
tion creep experiments have involved monitoring the irradiation 
creep strain of specimens held at constant stress while irradiated at 
constant temperature and flux. Under these conditions, irradiation 
creep rates have been observed to vary with neutron exposure. 
Application of these "creep curve” data to design and analysis of 
reactor core structural materials requires some knowledge of how 
the creep rate at a given point in time depends upon the previous 
stress history. In-reactor stress relaxation tests were performed on 
specimens which had previously been irradiated in the stress-free 
condition to various exposures ranging from 0 to 4 x 107 (n)/cm?(E 
> 0.1 MeV) at 800 and 1000°F (427 and 538°C). It was found that 
the creep coefficients derived from this experiment were essentially 
the same as in the constant-load in-reactor test when allowance was 
made for thermal deformations. Thus it is concluded that, for the 
materials and conditions studied, the irradiation creep rate is essen- 
tially independent of previous stress history. This result may be 
rationalized if the microstructural development during irradiation is 
influenced predominantly by the irradiation flux and temperature 
variables and only to a minor extent by the irradiation creep defor- 
mation. The sensitivity of the experimental technique to in-reactor 
effects coupled with supplementary thermal control studies led to a 
new insight into what has been called transient irradiation creep. 
The results suggest that thermal effects can account for the initially 
higher creep rate portion of the total in-reactor behavior observed. 
The thermal component was observed to recur upon reloading, 
causing enhanced creep rate for cyclic loadings. 


19090 Dynamic strain-aging and neutron irradiation in mild steel. 
Murty, K.L. (Babcock and Wilcox Co., Lynchburg, VA); Hall, E.O. 
pp 53-71 of In Irradiation effects on the microstructure and proper- 
ties of metals. Wheeler, J.B.; Hoersch, H.M.; McGlinchey, E.J. 
(eds.). Philadelphia; American. Society for Testing Materials (1976). 

From 8. symposium of the American Society for Testing and 
Materials on the effect of radiation on structural materials; St. Louis, 
MO, USA (4 May 1976). 

See CONF-760515—. 

“Blue brittle’’ or dynamic strain-aging studies were carried 
out on mild steel in vacuum-annealed, irradiated, and irradiated 
decarburized conditions. The effect of neutron damage is to decrease 
or eliminate the concentration of free interstitial impurity elements 
responsible for locking the dislocations. Progressively i increasing the 
irradiation dose from approximately 10’ to approximately 10'° nvt 
(> 1 MeV) resulted in a transition from "serrated" to “jerky” flow 
at and beyond approximately 10'7 nvt. The activation energies for 
serrated and jerky flow were determined to be the same, approxi- 
mately 18 kcal/mol (75 kJ/mol), identifiable with the migration 
energy of carbon or nitrogen in iron. Thus neutron irradiation does 
not seem to affect the mechanism of dislocation locking. Neutron 
irradiation was found to result in the following: yield stress increases 
(hardening); ductility decreases (embrittlement); temperature of 
strain-aging increases; temperature region of unstable flow decreases; 
degree of locking decreases; Luders bands become relatively more 
diffuse; the transition from serrated to jerky flow results in a com- 
plex temperature dependence of yield stress and Luders strain; at 
temperatures below unstable flow, Luders strain increases and, at the 
highest doses (approximately 10'* nvt), fracture occurs during 
Luders extension; and radiation hardening in mild steel is thermally 
activated. There was no evidence of serrated flow in decarburized 
and irradiated decarburized material up to about 280°C (553 K). The 
effect of neutron damage was found to be similar to that of dry 
hydrogen treatment. In both cases a transition from serrated to jerky 
flow was observed. Both the appearance and disappearance of 
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serrations were found to be dependent on the concentration of 
nitrogen in solution. These results imply that free nitrogen is primar- 
ily responsible for dynamic strain-aging in mild steel, both archive 
and irradiated. 


19091 Swelling and tensile property changes in neutron-irradiated 
type 316 stainless steel. Garr, K.R.; Pard, A.G. (Atomic Internation- 
al Div., Canoga Park, CA). pp 72-90 of In Irradiation effects on the 
microstructure and properties of metals. Wheeler, J.B.; Hoersch, 
H.M.; McGlinchey, E.J. (eds.). Philadelphia; American Society for 
Testing and Materials (1976). 

From 8. symposium of the American Society for Testing and 
Materials on the effect of radiation on structural materials; St. Louis, 
MO, USA (4 May 1976). 

See CONF-760515—. 

Specimens of Type 316 stainless steel, given different thermo- 
mechanical treatments resulting in either a cold-worked or solution- 
annealed and aged structure, were irradiated in the Experimental 
Breeder Reactor-II (EBR-II) at 500 to 600°C (932 to 1112°F) toa 
fluence of 7.4 x 107° neutrons (n)/m? (E > 0.1 MeV). Three 
specimen configurations were used: small sheet tension specimens, 
small right-circular cylinders for immersion density, and thin foils 
for transmission electron microscopy (TEM). TEM revealed voids 
in all specimens. Immersion density indicated swelling in cold-rolled 
specimens only after irradiation at temperatures near 600°C 
(1112°F). Considerable recovery and precipitation were observed in 
the cold-rolled specimens. Results of tension tests revealed an in- 
crease in strength and decrease in ductility for specimens originally 
in a solution-annealed and aged condition. Cold-rolled specimens 
exhibited a decrease in strength and a slight increase in total elonga- 
tion. True stress-true plastic strain was best described by the Lud- 
wigson equation, o = Ksepsilon/sup ns/ +- exp (K4 + nsepsilon), 
in all cases. Irradiation causes a decrease in the work-hardening 
exponent, ns, and strength factor, Ks. After irradiation, the values of 
ns and Ks tended toward common values for both preirradiation 
treatments. 


19092 Effect of fast reactor irradiation on the tensile properties 
of 20 percent cold-worked Type 316 stainless steel. Fish, R.L.; Wa- 
trous, J.D. (Westinghouse Hanford Co., Richland, WA). pp 91-100 
of In Irradiation effects on the microstructure and properties of 
metals. Wheeler, J.B.; Hoersch, H.M.; McGlinchey, E.J. (eds.). 
Philadelphia; American Society for Testing and Materials (1976). 

From 8. symposium of the American Society for Testing and 
Materials on the effect of radiation on structural materials; St. Louis, 
MO, USA (4 May 1976). 

See CONF-760515—. 

Fast neutron irradiation effects on the tensile properties of 20 
percent cold-worked Type 316 stainless steel are presented to 
fluences of 3.6 x 107? neutrons (n)/cm?, E > 0.1 MeV (3.6 x 1076 n/ 
m’, E > 16 fJ), at irradiation temperatures of 700 to 1125°F (644 to 
880 K). The tests were performed over the range of room tempera- 
ture to 1600°F (1144 K) employing strain rates of 1.82 x 107° 
1.82/min (3 x 10-5 to 3 x 10°*/s). Irradiation defect hardening at 
irradiation temperatures below 900°F (755 K) resulted in strength 
increases. Thermal annealing of the original cold-work operated to 
reduce the strength of material irradiated near 1000 and 1100°F (811 
and 866 K), in the fluence range investigated. Elongation values 
initially increased at most irradiation temperatures and then de- 
creased with fluence beyond 10”? n/cm? (1076 n/m?). Both strength 
and ductility decreased with increasing temperature at fluences 
beyond 107? n/cm? (1076 n/m?). The 450°F (505 K) unirradiated 
elongation level was maintained or improved for all irradiation 
conditions investigated, which suggests that low ductility will not 
present a problem during refueling operations. 


19093 Mechanical properties of fast reactor fuel cladding for 
transient analysis. Hunter, C.W.; Johnson, G.D. (Hanford Engineer- 
ing Development Lab., Richland, WA). pp 101-118 of In Irradiation 
effects on the microstructure and properties of metals. Wheeler, J.B.; 
Hoersch, H.M.; McGlinchey, E.J. (eds.). Philadelphia; American 
Society for Testing and Materials (1976). 

From 8. symposium of the American Society for Testing and 
Materials on the effect of radiation on structural materials; St. Louis, 
MO, USA (4 May 1976). 

See CONF-760515—. 

In order to determine mechanical behavior under various 
simulated reactor transient events, internally pressurized specimens 
of fast flux-irradiated 20 percent cold-worked Type 316 stainless 
steel fuel pin cladding were rapidly heated until they burst. Tests 
were conducted at heating rates of 10°F/s and 200°F/s with pres- 
sures of 2500 to 14,300 psi (17.2 to 98.6 MPa), resulting in failure 
temperatures from 1000 to 2000°F (811 to 1366 K). The specimens 
were taken from subassemblies irradiated in the Experimental Breed- 
er Reactor-II at temperatures from 700 to 1300°F (644 to 978 K). 
Peak burnup and fluence levels ranged from 28,000 to 50,000 
megawatt days per metric ton metal (MWd/MTM) and 2.5 to 4.0 x 
10”? neutrons (n)/cm? (E > 0.1 MeV), respectively. Irradiation 
decreased both the failure strain and failure strength, when the 
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transient test conditions resulted in intergranular fracture; intergran- 
ular fracture occurred above 1000 to 1200°F (811 to 922 K), depend- 
ing on strain rate. Below these temperatures the fracture mode is 
transgranular, so that the failure strength is not reduced. A correla- 
tion based on the ratio of irradiated material failure strain and failure 
strength was developed to describe the effects of irradiation on the 
mechanical properties of the cladding. The strain ratio correlation 
indicates that the failure strain does not further decrease beyond a 
fluence of 2 x 1072 n/cm* The mechanical properties of cladding 
which had contained fuel during irradiation were degraded more 
than were the properties of unfueled material. 


19094 Tensile properties of fast reactor irradiated Type 304 
stainless steel. Fish, R.L.; Hunter, C.W. (Hanford Engineering De- 
velopment Lab., Richland, WA). pp 119-138 of In Irradiation effects 
on the microstructure and properties of metals. Wheeler, J.B.; 
Hoersch, H.M.; McGlinchey, E.J. (eds.). Philadelphia; American 
Society for Testing and Materials (1976). 

From 8. symposium of the American Society for Testing and 
Materials on the effect of radiation on structural materials; St. Louis, 
MO, USA (4 May 1976). 

See CONF-760515—. 

Tension tests were performed on annealed Type 304 stainless 
steel specimens sectioned from Experimental Breeder Reactor-II 
(EBR-I) duct thimbles. The specimens had accumulated neutron 
fluences of up to 10.3 x 10”? neutrons (n)/cm’, E > 0.1 MeV (10.3 x 
107° n/m’, E > 16 fJ). Irradiation temperatures for the material 
tested ranged from 700 to 750°F (644 to 672 K). The tests were 
performed at temperatures of room temperature to 1400°F (1033 K), 
employing strain rates of 2 x 10~* to 2/min (3.3 x 107° to 3.3 x 10°7/ 
s). At test temperatures below 800°F (700 K), the strength increased 
with fluence until about 7 x 107? n/cm? (7 x 1076 n/m?), beyond 
which no further increase was observed. The elongation decreased 
with fluence, reaching levels as low as 0.5 percent uniform and 1.3 
percent total elongation at 700°F (644 K). High fluence failures 
below 800°F (700 K) occurred by transgranular channel fracture. At 
test temperatures above 1000°F (811 K), elongations were reduced 
to very low levels at high fluences (average total elongation (TE) = 
0.03 percent). Extensive intergranular fracture at the high fluences 

roduced the low ductility and resulted in failure of the specimens 
fore reaching the strength characteristic of the true hardness of 
the material. 


19095 Tensile and hardness property evaluations of irradiated 
Zircaloy cladding under off-normal and transient conditions. Lowry, 
L.M.; Perrin, J.S.; Bauer, A.A. (Battelle Columbus Labs., OH). pp 
171-180 of In Irradiation effects on the microstructure and properties 
of metals. Wheeler, J.B.; Hoersch, H.M.; McGlinchey, E.J. (eds.). 
Philadelphia; American Society for Testing and Materials (1976). 

icon 8. symposium of the American Society for Testing and 
Materials on the effect of radiation on structural materials; St. Louis, 
MO, USA (4 May 1976). 

See CONF-760515—. 

A program is being conducted to determine the mechanical 
behavior of irradiated Zircaloy-4 fuel rod cladding subjected to 
anneals under temperature and time conditions that simulate various 
off-normal and transient reactor operating conditions. The initial 
phase of the program, which is a study of changes in hardness and 
tensile properties that accompany isothermal and transient anneals is 
reported. A special transient annealing apparatus was built to subject 
specimens to the desired temperature/time conditions. Hardness and 
tensile strength decreased with increase in the maximum annealing 
temperature from 800°F (425°C) to 1300°F (705°C). Changes above 
1100°F (595°C) were related to recrystallization and grain growth. 


19096 Neutron energy dependent damage functions for tensile 
properties of 20 percent cold-worked Type 316 stainless steel. Simons, 
R.L. (Hanford Engineering Development Lab., Richland, WA). pp 
181-192 of In Irradiation effects on the microstructure and properties 
of metals. Wheeler, J.B.; Hoersch, H.M.; McGlinchey, E.J. (eds.). 
Philadelphia; American Society for Testing and Materials (1976). 

From 8. symposium of the American Society for Testing and 
Materials on the effect of radiation on structural materials; St. Louis, 
MO, USA (4 May 1976). 

See CONF-760515—. 

Material property measurements from test reactor irradiations 
cannot always be applied directly to design reactor irradiation 
conditions because of differences in neutron spectra. A semi-empiri- 
cal damage function can be derived from the test reactor data for a 
particular property to describe the damage effectiveness of neutrons 
as a function of their energies. Such functions were derived for 
strength and ductility parameters of 20 percent cold-worked Type 
316 stainless steel for irradiation temperatures of 393, 493, and 593°C 
(740, 920, and 1100°F). Both fast and thermal reactor data were used 
in the analysis. Quantitative conclusions from this analysis were 
limited by the lack of data; however, damage functions for tensile 
properties of 20 percent cold-worked Type 316 stainless steel irradi- 
ated at 393 and 493°C (740 and 920°F) appear to be consistent with 
the displacement cross section for stainless steel. At 593°C (1100°F) 
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the ductility damage functions show substantial deviation from the 
displacement cross shape when both fast and thermal reactors are 
included in the analysis. The latter damage functions were found to 
be consistent with the correlation of ductility with the square root of 
the product of displacements and helium concentration. Examples of 
application to fast reactors and fusion reactors are given. 


19097 Swelling simulation studies of Type 316 stainless steel. 
Ellis, J.A. Jr.; Appleby, W.K.; Lauritzen, T. (General Electric Co., 
Sunnyvale, CA). pp 195-207 of In Irradiation effects on the micros- 
tructure and properties of metals. Wheeler, J.B.; Hoersch, H.M.; 
McGlinchey, E.J. (eds.). Philadelphia; American Society for Testing 
and Materials (1976). 

From 8. symposium of the American Society for Testing and 
Materials on the effect of radiation on structural materials; St. Louis, 
MO, USA (4 May 1976). 

See CONF-760515—. 

The effects of some compositional and processing variations 
on the irradiation-induced swelling of 20 percent cold-worked Type 
316 stainless steel were investigated. Bombardment by 5-MeV nickel 
ions was used to simulate the fast neutron irradiation which occurs in 
breeder reactor core components. Swelling in cold-worked Type 
316 was found to be lowered by additions of silicon and molybde- 
num. Swelling was also reduced by increasing the solution-annealing 
temperature prior to the final cold-working operation. 


19098 Development and evaluation of a stress-free sweiling corre- 
lation for 20 percent cold-worked Type 316 stainless steel. Garner, 
F.A.; Laidler, J.J.; Guthrie, G.L. (Hanford Engineering Develop- 
ment Lab., Richland, WA). pp 208-226 of In Irradiation effects on 
the microstructure and properties of metals. Wheeler, J.B.; Hoersch, 
H.M.; McGlinchey, E.J. (eds.). Philadelphia; American Society for 
Testing and Materials (1976). 

From 8. symposium of the American Society for Testing and 
Materials on the effect of radiation on structural materials; St. Louis, 
MO, USA (4 May 1976). 

See CONF-760515—. 

Sufficient data were accumulated on the swelling behavior of 
20 percent cold-worked Type 316 stainless steel to make predictions 
of the anticipated swelling in the fast test reactor (FTR). A predic- 
tive stress-free swelling correlation was developed employing a 
limited data base developed in the Experimental Breeder Reactor-II 
(EBR-II). Insight gained from electron and ion simulation experi- 
ments aided in the correlation development. Application of this 
correlation to environments other than fast reactor core regions 
requires consideration of the differences in neutron spectrum and 
displacement rate in such environments. 


19099 Observation of defect clusters of columbium and colum- 
bium alloys in situ irradiated under a high-voltage electron microscope. 
Igata, N.; Watari, F.; Murakami, H. (Tokyo Univ.). pp 242-255 of In 
Irradiation effects on the microstructure and properties of metals. 
Wheeler, J.B.; Hoersch, H.M.; McGlinchey, E.J. (eds.). Philadel- 
phia; American Society for Testing and Materials (1976). 

From 8. symposium of the American Society for Testing and 
Materials on the effect of radiation on structural materials; St. Louis, 
MO, USA (4 May 1976). 

See CONF-760515—. 

The nucleation and growth mechanisms of self-interstitial 
dislocation loops in columbium, columbium-oxygen, columbium- 
zirconium, and columbium-molybdenum were studied by the elec- 
tron irradiation and in situ observation in the temperature range 
from 10 K to 500 K, using a high voltage electron micrsocope. The 
loop density increased in proportion to the square root of interstitial 
oxygen concentration. The density first decreased and then increased 
with the increase in zirconium and molybdenum concentrations. The 
logarithm of loop density was proportional to the reciprocal irradia- 
tion temperature. The growth rate of loops was suppressed by 
interstitial oxygen atoms; it was enhanced and then suppressed as the 
concentrations of substitutional zirconium and molybdenum atoms 
increased. The nucleation and growth mechanisms of self-interstitials 
and vacancies by alloying atoms. The scavenging effect by zircon- 
ium and molybdenum atoms was also discussed. 


19100 Dependence of void swelling on the electron vacancy con- 
centration. Watkin, J.S. (United Kingdom Atomic Energy Author- 
ity, Springfield, Eng.). pp 270-283 of In Irradiation effects on the 
microstructure and properties of metals. Wheeler, J.B.; Hoersch, 
H.M.; McGlinchey, E.J. (eds.). Philadelphia; American Society for 
Testing and Materials (1976). 

From 8. symposium of the American Society for Testing and 
Materials on the effect of radiation on structural materials; St. Louis, 
MO, USA (4 May 1976). 

See CONF-760515—. 

Large variations were noted between the swelling of different 
iron, chromium, nickel alloys and suggestions were made that the 
differences are due to variations in the carbon, silicon, phosphorus, 
and nickel content of the alloys. Harries has postulated that vari- 
ations in the solute concentration of the gamma matrix could be 
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responsible for the different swelling behavior and that the formation 
of any second phase which leads to a depletion in the solute 
concentration will in turn lead to an impairment in swelling resis- 
tance. The swelling of several commercial alloys irradiated at 600°C 
(1112°F) in the Dounreay Fast Reactor lend general support to 
Harries’ suggestion and the swelling at 30 atomic displacements per 
atom (dpa) has been shown to increase with the calculated equilibri- 
um fraction of sigma phase. A superior correlation was shown to 
exist between the swelling and calculated electron vacancy concen- 
tration of the matrix and a critical value of 2.58 electron vacancies 
per atom was observed above which swelling increases rapidly and 
below which swelling is small. 


19101 Microstructure and mechanisms of ion-simulated irradia- 
tion-induced creep of nickel. Michel, D.J. (Naval Research Lab., 
Washington, DC); Hendrick, P.L.; Pieper, A.G. pp 284-297 of In 
Irradiation effects on the microstructure and properties of metals. 
Wheeler, J.B.; Hoersch, H.M.; McGlinchey, E.J. (eds.). Philadel- 
phia; American Society for Testing and Materials (1976). 

From 8. symposium of the American Society for Testing and 
Materials on the effect of radiation on structural materials; St. Louis, 
MO, USA (4 May 1976). 

See CONF-7605 15—. 

The microstructure of cold-worked, high-purity nickel was 
investigated following ion-simulated irradiation-induced creep with 
22-MeV deuterons and 70-MeV a-particles. The irradiations were 
conducted at 224°C (435°F), at stresses between 170 and 345 MPa, 
and at displacement rates between 13 and 30 x 107° displacements 
per atom per second (dpa/s). Transmission electron microscopy 
(TEM) procedures were used to prepare, observe, and photograph 
the microstructure of the ion-irradiated uniaxial creep specimens and 
companion unirradiated specimens. Examination of the ion-irradiated 
microstructure revealed no substantial differences between the deu- 
teron and a-particle irradiated specimens. In all cases, a heteroge- 
neous distribution of defect clusters or small dislocation loops and 
network dislocations, or both, were observed. A significant reduc- 
tion in dislocation density from the unirradiated values was seen for 
the irradiated specimens. It was found that the small loops and defect 
clusters provided effective obstacles to dislocation motion as evi- 
denced by the bowing of dislocations between adjacent defects. The 
microstructural results were evaluated in terms of the theoretical 
mechanisms proposed for irradiation-induced creep and the previ- 
ously reported creep simulation results for nickel by Hendrick et al. 
A model based on the climb-controlled glide of dislocations over 
dispersed obstacles was found to be consistent with the microstruc- 
tural results and the experimental creep data. 


19102 Swelling and gamma-prime particle stability of ion-bom- 
barded iron—chromium—nickel alloys. Bleiberg, M.L.; Bajaj, R.; 
Baron, I.M.; Chang, A.; Chickering, R.W.; Diamond, S. (Westing- 
house Advanced Reactors Division, Madison, PA). pp 315-336 of In 
Irradiation effects on the microstructure and properties of metals. 
Wheeler, J.B.; Hoersch, H.M.; McGlinchey, E.J. (eds.). Philadel- 
phia; American Society for Testing and Materials (1976). 

From 8. symposium of the American Society for Testing and 
Materials on the effect of radiation on structural materials; St. Louis, 
MO, USA (4 May 1976). 

See CONF-760515—. 

Nickel-ion bombardment studies were conducted on experi- 
mental alloys which were designed to provide basic information on 
the influence of composition, residual elements, and y’-precipitates 
on swelling in the iron-chromium-nickel alloy system. Bombard- 
ments were conducted at temperatures ranging from 550 to 750°C 
(1022 to 1382°F) to maximum damage of 250 displacements per atom 
(dpa). Comparison of identical alloys with and without ’-precipi- 
tates showed that titanium and aluminum additions to the matrix 
compositions suppressed swelling. It is inferred that the aluminum 
increases the incubation dose while titanium reduces the swelling 
rate. The y’-precipitates influence swelling only as they affect matrix 
chemistry. Fine y’-particles (8 to 18 nm) were precipitated under 
irradiation and approached an equilibrium size at high damage 
levels. A slight coarsening of 30-nm particles was observed, but 
there was only a slight increase in the volume fraction of the y’- 
particles due to the irradiation. It was concluded that disorder 
disso!ution was not an important mechanism in these alloys. 


19103 Effect of ion irradiation on the microstructure of an iron— 
‘aickel—chromium alloy. Sprague, J.A. (Naval Research Lab., Wash- 
ington, DC); Smidt, F.A. Jr.; Westmoreland, J.E.; Malmberg, P.R. 
pp 337-352 of In Irradiation effects on the microstructure and 
properties of metals. Wheeler, J.B.; Hoersch, H.M.; McGlinchey, 
E.J. (eds.). Philadelphia; American Society for Testing and Materials 
(1976). 

From 8. symposium of the American Society for Testing and 
Materials on the effect of radiation on structural materials; St. Louis, 
MO, USA (4 May 1976). 

See CONF-760515—. 

Void and disloation structures in an Fe-25Ni-15Cr alloy were 
studied following irradiation with 2.8 MeV °*Ni* ions at tempera- 
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tures between 600 and 750°C (1112 and 1382°F) to maximum 
damage levels up to 80 displacements per atom (dpa). Void forma- 
tion was observed at all the temperatures investigated, with the 
maximum swelling between 650 and 700°C (1202 and 1292°F). The 
swelling versus dose relations exhibited an incubation dose followed 
by swelling at a rate that increased with increasing damage level. 
These data were consistent with previous swelling results for austen- 
itic alloys irradiated with charged particles, which indicate that the 
swelling should become linear with irradiation dose at higher 
damage levels. Tangled dislocation networks were observed to form 
at low doses and to be fairly stable up to the highest damage levels 
examined. With the assumption of the observed stable dislocation 
networks, the dose dependence of swelling could be explained by a 
general form of the chemical rate theory for swelling due to void 
growth. 


19104 Microstructural changes in ion-irradiated commercial 
alloys. Bell, W.L. (General Electric Co., Pleasanton, CA); Lauritzen, 
T.; Darlin, E.S.; Warner, R.W. pp 353-369 of In Irradiation effects 
on the microstructure and properties of metals. Wheeler, J.B.; 
Hoersch, H.M.; McGlinchey, E.J. (eds.). Philadelphia; American 
Society for Testing and Materials (1976). 

From 8. symposium of the American Society for Testing and 
Materials on the effect of radiation on structural materials; St. Louis, 
MO, USA (4 May 1976). 

See CONF-760515—. 

The effect of heavy ion bombardment on the microstructural 
stability of several high nickel superalloys was evaluated by trans- 
mission electron microscopy techniques. The work was intended to 
simulate the type and magnitude of radiation damage occurring with 
high fluence exposure in a liquid metal fast breeder reactor 
(LMFBR) core. Results revealed a general acceleration in precipita- 
tion kinetics in alloys with high titanium-to-aluminum ratios, over 
the temperature range 475 to 725°C (887 to 1337°F). In the Inconel 
alloys 706 and 718, for example, bombardment produced the stable 
overaging precipitate eta NisTi at the expense of the preexisting 
phases y’, y”’, and 5. Thermal control data over the same tempera- 
ture range did not reveal the presence of eta. Little or no changes in 
precipitate microstructure were observed in Nimonic PE16, an age- 
hardenable alloy with a titanium/aluminum ratio of unity. 


19105 Nickel-ion damage in a precipitation-hardened nickel— 
aluminum. Kirchner, L.G. (Univ. of Wisconsin, Madison); Smidt, 
F.A. Jr.; Kulcinski, G.L.; Sprague, J.A.; Westmoreland, J.E. pp 370- 
384 of In Irradiation effects on the microstructure and properties of 
metals. Wheeler, J.B.; Hoersch, H.M.; McGlinchey, E.J. (eds.). 
Philadelphia; American Society for Testing and Materials (1976). 

From 8. symposium of the American Society for Testing and 
Materials on the effect of radiation on structural materials; St. Louis, 
MO, USA (4 May 1976). 

See CONF-760515—. 

A precipitation-hardened nickel 14 atom percent aluminum 
alloy was irradiated with 2.8 MeV *®Ni* ions at a damage rate of 4.4 
x 10°? displacements per atom (dpa)/s, over a temperature range of 
525 to 725°C (977 to 1337°F), to a damage level of 20 dpa, and at 
625°C (1157°F) over a dose range of 4 to 125 dpa. The experiment 
was designed to examine the stability of NisAl precipitates as a 
function of temperature and dose as well as their role in reducing 
swelling. Prior to irradiation, the precipitates were cuboidal in shape 
with a mean edge length of 400 A. Ion bombardment to 20 dpa at 
725°C (1337°F) generated a higher precipitate density with a re- 
duced and highly uniform size of 85 A. At all other temperatures, 
the precipitate structures were less well defined and took on a 
ragged appearance with a wide spread in sizes as small precipitates 
formed between the original ones. A few scattered voids were 
formed at the two highest damage levels at 625°C (1157°F), but the 
swelling was negligible. 


19106 Fracture mechanics characterization of the Trino reactor 
vessel material. Mager, T.R. (Westinghouse Electric Corp., Brus- 
sels); Davidson, J.; Galliani, M. pp 387-399 of In Irradiation effects 
on the microstructure and properties of metals. Wheeler, J.B.; 
Hoersch, H.M.; McGlinchey, E.J. (eds.). Philadelphia; American 
Society for Testing and Materials (1976). 

From 8. symposium of the American Society for Testing and 
Materials on the effect of radiation on structural materials; St. Louis, 
MO, USA (4 May 1976). 

See CONF-760515—. 

During preirradiation testing it became known that the Trino 
reactor vessel material exhibited a Charpy-V upper-shelf impact 
energy level of approximately 36 ft . lb in a direction transverse to 
the plate rolling direction. Current U.S. practice is to require 75 ft . 
lb impact energy for materials in the beltline region of the reactor 
vessel. It was proposed that fracture toughness properties be ob- 
tained on Trino reactor vessel Plate W6306-1 in terms of both 
fracture mechanics parameters and conventional Charpy-V impact 
energy. Concurrent with preirradiation testing of Plate W6306-1 an 
accelerated irradiation program was initiated in a test reactor. To 
generate the fracture toughness data, compact tension specimens 
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were tested bth statically (K/sub Ic/) and dynamically (K/sub Id/). 
The encapsulated specimens were irradiated at 550°F (288°C) to a 
fluence of 3 x 10'* neutrons (n)/cm? (E > 1 MeV). The fracture 
toughness data obtained from the preirradiation testing indicated that 
Plate W6306-1 meets the intent of the ASME Appendix G, K/sub 
IR/ curve. Postirradiation fracture toughness data (static and dy- 
namic) from the accelerated radiation program indicated that the 
fracture toughness for transverse specimens was approximately 100 
ksi (in.)'/?. The upper-shelf impact energy of the Trino vessel Plate 
W6306-1 decreased a maximum of 7 ft . lb during the accelerated 
irradiation. Based on the fracture toughness properties obtained 
during tne evaluation, it was concluded that Plate W6306-1 exhibited 
adequate toughness to provide for continued safe operation of the 
Trino Vercellese Nuclear Power Plant. 


19107 Evaluation of the Maine Yankee Reactor beltline materi- 
als, Wullaert, R.A. (Fracture Control Corp., Goleta, CA); Sheck- 
herd, J.W.; Smith, R.W. pp 400-417 of In Irradiation effects on the 
microstructure and properties of metals. Wheeler, J.B.; Hoersch, 
H.M.; McGlinchey, E.J. (eds.). Philadelphia; American Society for 
Testing and Materials (1976). 

From 8. symposium of the American Society for Testing and 
Materials on the effect of radiation on structural materials; St. Louis, 
MO, USA (4 May 1976). 

See CONF-7605 15—. 

Tension and Charpy V-notch specimens of the base metal, 
heat-affected zone metal, and weld metal from the beltline region of 
the Maine Yankee pressure vessel (Type A533B-1 steel) were irradi- 
ated in an accelerated surveillance capsule. The specimens were 
exposed to a fluence of 1.3 x 10'* neutrons (n)/cm* (>1 MeV) at 
550°F (288°C). Charpy V-notch specimens of a standard reference 
material (SRM) were also irradiated in the surveillance capsule as a 
correlation monitor for dosimetry. Irradiation increased the yield 
and ultimate strength and decreased the ductility of all of the Maine 
Yankee materials. The yield strength increased 50 percent for the 
weld metal and 35 percent for the base and heat-affected zone 
materials. Radiation-induced shifts in the Charpy V-notch curves at 
the 30 ft . lb, 50 ft . Ib, and 35-mil levels were measured. The 
decrease in the Charpy upper shelf energy was also measured. The 
largest temperature shift occurred at the 35-mil level for all materi- 
als, and this shift was used to determine the adjusted reference 
temperature. The increase in reference temperature ranged from 
140°F (60°C) for the base metal to 345°F (174°C) for the weld 
metal. The weld metal also showed the largest drop in the Charpy 
upper-shelf energy (44 percent) versus 23 to 31 percent for the other 
materials. The critical beltline material for determining the new 
operating limit curves for the reactor was the weld metal, with an 
adjusted reference temperature of 315°F (157°C) and a Charpy 
upper-shelf value of 57 ft . lb. The high copper and phosphorus 
content of the weld (0.36 percent copper, 0.015 percent phosphorus) 
caused the irradiated Charpy data to fall above the general trend 
curve for Type A533B steel. A trend curve for the weld metal was 
constructed using independently generated irradiation data on the 
same weld metal. 


19108 Evaluation of the effect of chemical composition on the 
irradiation sensitivity of reactor vessel weld metal. Biemiller, E.C.; 
Byrne, S.T. (Combustion Engineering, Inc., Windsor, CT). pp 418- 
433 of In Irradiation effects on the microstructure and properties of 
metals. Wheeler, J.B.; Hoersch, H.M.; McGlinchey, E.J. (eds.). 
Philadelphia; American Society for Testing and Materials (1976). 

From 8. symposium of the American Society for Testing and 
Materials on the effect of radiation on structural materials; St. Louis, 
MO, USA (4 May 1976). 

See CONF-760515—. 

The effects of weld metal alloying constituents on the irradia- 
tion response of reactor vessel weld metal were evaluated to deter- 
mine why vessel welds tend to be more sensitive to irradiation 
damage than parent plate material. Weld data, collected from pub- 
lished reports, were compared on the basis of neutron radiation 
exposure; subsequent nil-ductility transition temperature (NDTT) 
shift (measured at the Charpy 30 ft . lb energy fix); chemical 
composition; postweld heat treatment, and microstructure. The data 
comparison produced a correlation between NDTT shift with irra- 
diation and a ratio of a weld’s major alloying elements. The alloy 
ratio is designated A/B where the element content of the weld, by 
weight percent, is expressed: A/B = (Ni + Si)/(Mn + Cr + Mo). 
As the ratio increases for a weld, higher NDTT shifts with irradia- 
tion can be expected. Effects of postweld heat treatment and micros- 
tructure are also related to the NDTT shift-A/B correlation. The 
known effects of copper content on NDTT shift with irradiation 
were found to be separate from the effects of the A/B ratio. Both 
copper and A/B effects, however, contribute to the total NDTT 
shift experienced by the weld with irradiation. 


19109 Annealing of irradiation damage in high-copper ferritic 
steels. Spitznagel, J.A. (Westinghouse Research Labs., Pittsburgh); 
Shogan, R.P.; Phillips, J.H. pp 434-448 of In Irradiation effects on 
the microstructure and properties of metals. Wheeler, J.B.; Hoersch, 


ERA VOL. 3, NO. 8 


H.M.; McGlinchey, E.J. (eds.). Philadelphia; American Society for 
Testing and Materials (1976). 

From 8. symposium of the American Society for Testing and 
Materials on the effect of radiation on structural materials; St. Louis, 
MO, USA (4 May 1976). 

See CONF-760515—. 

The postirradiation annealing response of one SA 302 Grade 
B plate material and two high-copper weld metals irradiated at 
550°F (288°C) was measured for annealing temperatures in the 
range 600°F (316°C) to 850°F (454°C) and annealing times up to 1 
week (168 h). Recovery of pre-irradiation microhardness was fol- 
lowed for all three steels. In addition, recovery of ductile-brittle 
transition temperature (DBTT) was measured for the SA 302 Grade 
B material. Optical and transmission electron microscopy (TEM) 
were utilized to characterize the microstructures of the irradiated 
and annealed SA 302 Grade B plate material. Small fracture speci- 
mens of all three steels were broken in an Auger spectrometer. 
Auger analyses were performed on the fracture surfaces, which 
were subsequently characterized with scanning electron microscopy 
(SEM). Microhardness measurements indicated that the weld metal 
with the highest copper content (0.31 weight percent) and lowest 
fluence (5.7 x 10'® neutrons (n)/cm*) was the most resistant to 
softening under postirradiation annealing. The recovery of ductility 
as measured by the DBTT shift of the SA 302 Grade B material 
paralleled the recovery as measured by microhardness. All three 
steels showed increased recovery with higher annealing tempera- 
tures and longer annealing times. No visible microstructural changes 
accompanied irradiation or annealing. Some evidence for a 5 to 10 
percent increase in copper concentration at the fracture surfaces of 
irradiated specimens was obtained. No significant segregation of any 
element to the fracture surfaces, however, was observed to result 
from irradiation or postirradiation annealing. The measured anneal- 
ing response of these steels agreed well with the values predicted by 
a previously developed theoretical model based on the dissolution of 
copper-vacancy aggregates. 


19110 Displacement spike annealing in iron at reactor tempera- 
tures. Beeler, J.R. Jr.; Beeler, M.F. (North Carolina State Univ., 
Raleigh). pp 449-462 of In Irradiation effects on the microstructure 
and properties of metals. Wheeler, J.B.; Hoersch, H.M.; McGlin- 
chey, E.J. (eds.). Philadelphia; American Society for Testing and 
Materials (1976). 

From 8. symposium of the American Society for Testing and 
Materials on the effect of radiation on structural materials; St. Louis, 
MO, USA (4 May 1976). 

See CONF-760515—. 

Displacement spike annealing computer experiments were 
done for body-centered cubic (bcc) and face-centered cubic (fcc) 
iron using five different annealing models. Each model predicted a 
greater number of free interstitials than free vacancies. The number 
of annihilation events was increased by an increase in cluster migra- 
tion and decreased by an increase in the clustering interaction radius. 
The largest number of surviving defects occurred when clusters of 
four or more defects were immobile and a small clustering interac- 
tion radius was assigned. 


19111 Neutron displacement damage cross sections for structural 
metals. Doran, D.G.; Graves, N.J. (Hanford Engineering Develop- 
ment Lab., Richland, WA). pp 463-482 of In Irradiation effects on 
the microstructure and properties of metals. Wheeler, J.P.; Hoersch, 
H.M.; McGlinchey, E.J. (eds.). Philadelphia; American Society for 
Testing and Materials (1976). 

From 8. symposium of the American Society for Testing and 
Materials on the effect of radiation on structural materials; St. Louis, 
MO, USA (4 May 1976). 

See CONF-760515—. 

Irradiation test data on reactor structural materials should 
include, in addition to fluence, the displacing dose expressed as 
displacements per atom (dpa) or damage energy per atom (depa). 
This provides a spectrum-dependent parameter that serves as a 
starting point for data correlations, as well as an exposure unit that is 
common to both neutron and charged-particle irradiations. To make 
this possible, displacement damage cross sections for neutrons have 
been calculated for aluminum, vanadium, chromium, iron, nickel, 
copper, zirconium, columbium, molybdenum, tantalum, tungsten, 
lead, and stainless steel using evaluated nuclear data files (ENDF/B- 
IV) data and the Lindhard energy partition model. These data 
extend to 20 MeV, hence cover the energy ranges of primary 
interest for both fission and fusion reactor applications. Tables are 
given in a standardized energy group structure. Figures are included 
to show the relative contributions of the various neutron scattering 
processes to both the primary knock-on atom spectra and the 
damage cross sections. A brief description of calculational proce- 
dures is given. 


19112 New uses of ion implantation. Dearnaley, G.; Hartley, 
N.E.W. (Harwell Lab., Eng.). pp 20-29 of In Proceedings of the 
fourth conference on the scientific and industrial applications of 
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small accelerators. Duggan, J.L.; Morgan, I.L. (eds.). New York; 
Institute of Electrical and Electronics Engineers, Inc. (1976). 

From 4. annual conference on the use of small accelerators; 
Denton, TX, USA (25 Oct 1976). 

See CONF-761059—. 

The use of an ion implantation is described as a means of 
studying and improving the surface properties of materials, particu- 
larly metals and alloys. The effects of ion implantation at high doses 
are outlined and a new model is proposed for blistering phenomena 
caused by the implantation of insoluble gases. Examples are given of 
the successful reduction of mechanical wear and of corrosion in a 
variety of metals or cemented carbides, and the review concludes by 
considering what forms of ion accelerator are required for carrying 
out such processes. 


19113 Use of computer simulation to interpret channeling experi- 
ments. Barrett, J.H. (Oak Ridge National Lab., TN). pp 571-577 of 
In Proceedings of the fourth conference on the scientific and indus- 
trial applications of small accelerators. Duggan, J.L.; Morgan, I.L. 
(eds.). New York; Institute of Electrical and Electronics Engineers, 
Inc. (1976). 

From 4. annual conference on the use of small accelerators; 
Denton, TX, USA (25 Oct 1976). 

See CONF-761059—. 

Two different situations are discussed in which computer 
simulation of ion trajectories can be used to extract more accurate 
quantitative information than other methods can from channeling 
experiments done to determine atomic positicns in solids. The first 
situation concerns impurity atoms in the bulk of a solid at locations 
which do not possess sufficiently high symmetry that the position 
can be completely determined just by qualitative features of the 
experimental results. A specific example to which this is applied is 
the displacement of Mn impurities that have trapped interstitials in 
Al during irradiation at 35 to 70 K by 0.3 to 0.5 MeV He ions. The 
second situation concerns measurements to determine whether the 
interplanar spacing of atoms at the surface of a solid differs from that 
in the bulk. Specific examples to which this is applied are the (111) 
surface of Pt at 40°K and the (001) surfaces of Au at room tempera- 
ture. In both situations the simulation results have error limits under 
favorable circumstances of a few hundredths of an angstrom apart 
from error contributions due to experimental uncertainties and to 
any lack of knowledge concerning thermal vibrations. 


19114 (EURFNR—1397) Effect of boron on creep-rupture be- 
havior of austenitic unstabilized and Nb-stabilized stainless steel 
X8CrNi 1613 in the unirradiated and irradiated conditions. Sen, S.K. 
1975. Translation of KFK—2365. 93p. Dep. NTIS, PC A05/MF 
AOl. 

The influence of boron on creep-rupture behaviour in unirra- 
diated and irradiated condition at 650°C along with precipitation 
behaviour, heat-treatment and recrystallization of unstabilized and 
stabilized steel are considered. The results of creep-rupture tests on 
unirradiated specimens show that boron exerts a beneficial effect on 
the rupture life and ductility. Boron loses its beneficial effect on 
creep properties in unstabilized steel by prolong creeping. This loss 
is due to dissolution of carbides Mo3(C,B)s and redistribution of 
boron away from the grain boundaries. The magnitude of beneficial 
effect of boron on creep properties depends upon the initial boron 
distribution which influences the number, size and distribution of the 
precipitates. The boron-distribution on the grain boundaries is not 
effected either by annealing after coldwork or deformation during 
aging. Boron promotes the precipitation of type MoasC¢s carbides in 
the grain as well as at the grain boundary. With increasing boron- 
content the number of precipitates increases, whereas the size de- 
creases. Boron delays the sigma-phase formation. Boron segregates 
in atomic form during slow cooling from austenitizing temperature. 
The experimental observations strongly suggest that the segregation 
of boron at the grain boundary regions is of nonequilibrium type. 
The recrystallization will be delayed by the presence of boron. 
Boron gives the same retarding effect on recrystallization, whether 
in solid solution or as fine precipitates. The result of creep tests at 
650°C shows that boron exerts a beneficial effect on the creep life of 
irradiated steels. The magnitude of embrittlement remains constant 
above a certain boron content. 


CERAMICS, CERMETS, AND REFRACTORIES 


REFER ALSO TO CITATION(S) 1885, 18839, 18840 


19115 (UCRL-Trans—11274) Use of new synthetic polycrystal- 
line materials: ‘‘carbonado’’-type diamond and cubic boron nitride. 
Konyaev, Yu.S. Sep 1977. Translation of USSR report, Institute of 
High-Pressure Physics, USSR Academy of Sciences. 12p. Dep. 
NTIS, PC A02/MF AOl1. 

Problems of the practica! use of new synthetic polycrystalline 
materials developed at the Institute of High-Pressure Physics of the 
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USSR Academy of Sciences—’’carbonado”-type diamond and cubic 
boron nitride—are considered in this report. Specific types of cut- 
ting, drilling, and stoneworking tools are listed and some recommen- 
dations are made for their practical use. 


PREPARATION AND FABRICATION 


REFER ALSO TO CITATION(S) 16342, 16839, 16840, 16841, 
16842, 17670, 17684, 18849, 18860, 18863, 19148 


19116 (CONF-750677—P2, pp 249-257) Development of technol- 
ogy for the production of fuel elements for power reactors at the 
Instituto de Energia Atomica, Sao Paulo. de Souza Santos, T.D.; de 
Freitas, C.T.; Haydt, H.M.; Gentile, E.F.; Filho, F.A. 1975. (In 
Portuguese). 

From 4. inter-American conference on materials technology; 
Caracas, Venezuela (29 Jun 1975) 

In IV inter-American conference on materials technology. 
Vol. II. 

The preliminary studies made in the Division of Nuclear 
Metallurgy to establish the fundamentals for the fabrication of fuel 
materials for power reactors in Brazil were described. The results 
obtained in sintering UO2 produced in Brazil were discussed. Prob- 
lems encountered in the characterization of the oxide powder are 
presented. The data obtained from BET, Fischer, and scanning 
electron microscopy methods are reported. The pilot plant for 
nuclear ceramics at the Institute is described. 


19117 (CONF-771137—1) Processing requirements for property 
optimization of Eu2O;-W cermets for fast reactor neutron absorber 
applications. Pasto, A.E.; Tennery, V.J. (Oak Ridge National Lab., 
Tenn. (USA)). 1977. Contract W-7405-ENG-26. 19p. Dep. NTIS, 
PC A02/MF AOl1. 

From 14. conference on ceramic science) processing of crys- 
talline ceramics; Raleigh, NC, USA (7 Nov 1977). 

Europium sesquioxide is a candidate fast reactor neutron 
absorber material. It possesses several desirable characteristics for 
this application, but has a low thermal conductivity. This gives rise 
to pellet cracking during reactor operation. To increase the thermal 
conductivity without great sacrifice in nuclear worth, addition of 
tungsten to EusOs has been evaluated. Synthesis and fabrication 
techniques described allow preparation of high density compacts of 
Eu2O3-15 vol. percent tungsten, possessing favorable thermal con- 
ductivity and thermal expansion characteristics. 


19118 (SAND—76-8054) Plasma-sprayed tantalum/alumina cer- 
mets. Kramer, C.M. (Sandia Labs., Livermore, Calif. (USA)). Dec 
1977. Contract EY-76-C-04-0789. 34p. Dep. NTIS, PC A03/MF 
AOl. 

Cermets of tantalum and alumina were fabricated by plasma 
spraying, with the amount of alumina varied from 0 to 65 percent 
(by volume). Each of four compositions was then measured for 
tensile strength, elastic modulus, and coefficient of thermal expan- 
sion. In general, strength and strain to failure decreased with increas- 
ing alumina content: 62 MPa for 100 percent Ta to 19 MPa for 35 v 
percent Ta. A maximum of 0.1 percent strain was observed for the 
sprayed 100 percent Ta specimens. The coefficient of thermal expan- 
sion measured for the pure Ta was 6.2 (107 °)/K. 


19119 (Y/DA—7428) Informal report on ceramic engine compo- 
nent fabrication cost benefits of hot-press-to-shape and gas-autoclave 
techniques. Craig, D.F. (Oak Ridge Y-12 Plant, Tenn. (USA)). 8 Sep 
1977. Contract W-7405-ENG-26. 8p. Dep. NTIS, PC A02/MF AOl1. 

Current and postulated fabrication methods for SiNs gas 
turbine parts are reviewed, cost-benefit analysis of the Y-12 hot- 
pressing-to-shape effort is presented, and the feasibility of hot isosta- 
tic pressing techniques for fabricating SisN, shapes is evaluated. 
GHT) 


( 


19120 (Y/DA—7431) Development of manufacturing processes: 
improved technology for ceramic engine components. Monthly report, 
August 1977, Craig, D.F.; Taylor, A.J.; Weber, G.W. (Oak Ridge Y- 
12 Plant, Tenn. (USA)). 9 Sep 1977. Contract W-7405-ENG-26. 3p. 
Dep. NTIS, PC A02/MF AO1. 

Progress is described in a research program to develop ad- 
vanced tooling concepts, processing techniques, and related technol- 
ogy for the economical high-volume manufacture of ceramic engine 
components. Because of the success of the initial fabrication effort 
for hot pressing fully dense ceramic turbine blades to shape and/or 
contour, the effort has been extended to include the fabrication of 
more complex shapes and the evaluation of alternative pressure- 
assisted, high-temperature, consolidation methods. 


19121 Kinetics of grain growth in thoria pellets. Smid, R.J. 
(Westinghouse Electric Corp., West Mifflin, PA). Trans. Am. Nucl. 
Soc.; 27: 287-289(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 
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19122 Fabrication of high-density, high-integrity thoria-base fuel 
pellets. Weinreich, W.A.; Britton, W.H.; Hutchison, C.R.; Johnson, 
R.G.R.; Burke, T.J. (Westinghouse Electric Corp., West Mifflin, 
PA). Trans. Am. Nucl. Soc.; 27: 305-307(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


STRUCTURE AND PHASE STUDIES 
REFER ALSO TO CITATION(S) 19121, 19149 


19123 (CONF-770847—2) Feasibility of using infrared scanning 
to test flaws in ceramic materials. Hsieh, C.K.; Ellingson, W.A. 
(Carnegie-Mellon Univ., Pittsburgh, Pa. (USA). Dept. of Nuclear 
Engineering; Argonne National Lab., Ill. (USA)). 1977. Contract W- 
31-109-ENG-38. 10p. Dep. NTIS, PC A02/MF AOl1. 

From 15. international thermal conductivity conference; 
Ottawa, Ontario, Canada (24 Aug 1977). 

The feasibility of using infrared scanning systems to test the 
integrity of refractory materials was established through the use of a 
60% aluminum oxide refractory. Heat was injected from the back 
side of the rectangular sample and scanning with the infrared system 
was performed on the front surface. To minimize the lateral heat 
dissipation from the sample, a nichrome heating wire was embedded 
in a narrow groove cut around the view field; the scanning surface 
was painted black to minimize the background-reflection effects. 
Prior to tests the ground level surface energy was scanned in a two- 
dimensional array. Follow-up scans were made after various defects 
were simulated on the back side of the sample. By means of an 
image-processing technique, the ground-level surface energy and 
noise effects were removed from the scanned data. This also permit- 
ted the processed data to reveal the true effects due to material 
defects. In the experiment, the scanned thermal patterns were ana- 
lyzed to obtain six features for comparison. The study has shown 
that, based on an analysis of these features, a quantification of 
material defects can be made. The study also reveals the limitations 
of certain extracted features to distinguish material flaws. 


19124 (COO—4217-2) High temperature plastic deformation in 
stoichiometric spinel (MgAlhO,). Donlon, W.T.; Mitchell, T-.E.; 
Heuer, A.H. (Case Western Reserve Univ., Cleveland, Ohio (USA). 
Dept. of Metallurgy and Materials Science). 1977. Contract EG-77- 
S-02-4217. 4p. (CONF-770855—3). Dep. NTIS, PC A02/MF AOI1. 


From 5. international conference on high voltage electron 
microscopy; Kyoto, Japan (29 Aug 1977). 

High voltage electron microscopy was used in combination 
with high temperature mechanical testing to study the important 
dislocation mechanisms involved in the high temperature plastic 
deformation of stoichiometric spinel single crystals. (GHT) 


19125 (IS-T—771) Stress induced reorientation of vanadium hy- 
dride. Beardsley, M.B. (Ames Lab., Iowa (USA)). Oct 1977. Con- 
tract W-7405-ENG-82. 48p. Dep. NTIS, PC A03/MF AO1. 

Thesis. 

The critical stress for the reorientation of vanadium hydride 
was determined for the temperature range 180° to 280°K using flat 
tensile samples containing 50 to 500 ppM hydrogen by weight. The 
critical stress was observed to vary from a half to a third of the 
macroscopic yield stress of pure vanadium over the temperature 
range. The vanadium hydride could not be stress induced to precipi- 
tate above its stress-free precipitation temperature by uniaxial tensile 
stresses or triaxial tensile stresses induced by a notch. 


19126 (LBL—6930) EM study of crystallography and phase 
relationships in the Be;N.—BeSiN2 system. Shaw, T.M. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). Dec 1977. Con- 
tract — 99p. Dep. NTIS, PC A05/MF AO1. 

esis. 

Transmission electron microscopy and diffraction have been 
used to examine structural aspects of phases along the BeSiNe-BesN2 
tie line of the Be-Si-O-N system. Electron diffraction experiments 
are found to substantiate previous x-ray evidence for the derived 
structures of BeSiN2, 8B BesNez, a BesN2 and the presence of a 
number of long period superstructures at intermediate compositions. 
Real space observations using direct fringe and structure imaging 
techniques have been made and are in agreement with the 15R 
polytype structure derived from x-ray diffraction data. In addition, 
these observations indicate that beryllium atoms are preferentially 
sited in cubic stacked layers, allowing the polytype structures to be 
described as a coherent intergrowth of layers of the BeSiN2 and 8 
Be3Nz2 structure. Further observations made on a non stoichiometric 
BeSiN2 sample suggests that alternatively the polytypes may be 
described in terms of a regularly faulted BeSiNe structure. Each fault 
changes the coordination of tetrahedral sites from base sharing to 
edge sharing in the fault, allowing excess beryllium atoms to be 
accommodated in the close packed nitrogen lattice. For larger 
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deviations from the BeSiN2 stoichiometric composition a higher 
density of faults occur which interact to form ordered arrangements 
and the observed polytype structures. The present observations 
establish that polytypism in the Be-Si-N system is related to the 
general phenomenon of crystallographic shear as observed in other 
complex oxide and ceramic systems. It is suggested that similar 
faulting may account for the polytype structures in other Sialon 
systems. 


19127 (UCID—16987) Flash x-ray diffraction. Johnson, Q. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
Nov 1975. Contract W-7405-ENG-48. 13p. Dep. NTIS, PC A02/MF 
AOl. 

With the demonstration of Bragg diffraction from a single 
crystal and the observation of a powder pattern from a polycrystal- 
line sample by use of a single 40-ns pulse of x rays, the time had 
come to apply this technique to the study of crystals responding to 
shock waves. Three major problems to be overcome—absorption, 
timing, and intensity—are discussed. Flash x-ray diffraction has been 
used to establish that crystalline order exists behind the shock front, 
that hydrostatic conditions are reached, that new crystalline modifi- 
cations can be observed, and that transformation mechanisms can be 
studied. Some work on BN is sketched. 3 figures, 1 table. (RWR) 


MECHANICAL PROPERTIES 


REFER ALSO TO CITATION(S) 16367, 17684, 18904, 19038, 
19118, 19124, 19125 


19128 (ALO/3701—76/1, pp 188-195) High temperature me- 
chanical properties of ceramics. Coble, B. 1976. 

From Workshop on the 5 MW solar tower program; Hous- 
ton, TX, USA (17 May 1976). 

In Report on the symposium and workshop on the 5 MWt 
solar thermal test facility. 


19129 (BDX—613-1692) Alumina lapping abrasive study. 
Wagner, R.D. (Bendix Corp., Kansas City, Mo. (USA)). Oct 1977. 
Contract EY-76-C-04-0613. 24p. Dep. NTIS, PC A02/MF AOl1. 
To achieve greater quality control over lapped finishes, the 3- 
and 0.3-4m alumina abrasives used in rough and finish lapping were 
studied. The 3-m abrasive was found to actually average 5 to 10 
pum. The particle size distribution of the 0.3-4m abrasive could not 
be determined with sufficient accuracy. Recommendations for pro- 
curement, storage, dispensing, and mixing were made to provide 
increased abrasive uniformity and freedom from contamination. 


19130 (CONF-750677—P1, pp 488-497) Failure mechanisms of 
superhard materials when cutting superalloys. Focke, A.E.; Wester- 
mann, F.E.; Ermi, A.; Yavelak, J.; Hoch, M. (Univ. of Cincinnati). 
1975. 

From 4. inter-American conference on materials technology; 
Caracas, Venezuela (29 Jun 1975). 

In IV inter-American conference on materials technology. 

The present research studies the reasons for the failure of 
tungsten carbide tools while cutting superalloys. There is a continu- 
ous layer of the superalloy in the bottom of the crater which from 
time to time is torn away locally, taking tungsten carbide crystal 
with it. Under recommended cutting conditions a plateau (unworn 
cutting surface) separates the crater from the cutting edge of the tool 
when cutting AISI 4340. This plateau is totally absent in all cutting 
of Inconel 718, even in short, two-minute tests. The crater intersects 
the cutting edge—only a thin wedge of carbide is left which either 
breaks off or deforms and wears very rapidly. Temperature measure- 
ments carried out by use of an infrared detector aimed on the corner 
of the tungsten carbide indicate at recommended speeds a sharp rise 
of the temperature at the beginning of the cutting operation, then a 
steady-state very slow increase as the cutting continues, and finally 
just before tool failure a very rapid increase in the temperature 
again. Scanning and replica electron microscopy through the crater 
and flank face shows that both under the crater and in the back of 
the cutting edge a fairly deep layer of "disturbed metal’’ exists in 
which the tungsten carbide grains are much smaller and have much 
more rounded edges than in the original material. 10 figures, 4 tables. 


19131 (LBL—6683) Mechanical properties of porous PNZT po- 
lycrystalline ceramics. Biswas, D.R.; Fulrath, R.M. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Aug 1977. Contract W- 
7405-ENG-48. 19p. (CONF-770743—1). Dep. NTIS, PC A02/MF 
AOl. 

From International symposium on fracture mechanics in ce- 
ramics; University Park, PA, USA (27 Jul 1977). 

Niobium-doped lead zirconate-titanate (PNZT) was used to 
investigate the effect of porosity on the mechanical properties of a 
polycrystalline ceramic. Spherical pores (110 to 150 xm diameter) 
were introduced by using organic materials in the initial specimen 
fabrication. The matrix grain size (2 to 5 wm) was kept constant. 
Small pores (2 to 3 ym diameter) of the order of the grain size were 
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formed by varying the sintering conditions. The effect of porosity on 
strength was predicted quite well by Weibull’s probabilistic ap- 
proach. The Young’s modulus showed a linear relationship with 
increase in porosity. A decrease in fracture toughness with increase 
in porosity was also observed. It was found that at equivalent 
porosities, small pore specimens gave higher strength, Young's mo- 
dulus and fracture toughness compared to specimens containing 
large pores. Fracture surface analysis, by scanning electron micros- 
copy, showed fracture originated either at the tensile surface or at 
the edge of the specimen. 


PHYSICAL PROPERTIES 


REFER ALSO TO CITATION(S) 17965, 18197, 18198, 18199, 
18526, 18962, 19123, 19148 


19132 (ALO/3701—76/1, pp 165-171) Chapter VI, Session A. 
Wallace, T.C. (Los Alamos Scientific Lab., NM). 1976. 

From Workshop on the 5 MW solar tower program; Hous- 
ton, TX, USA (17 May 1976). 

In Report on the symposium and workshop on the 5 MWt 
solar thermal test facility. 

Capabilities and current research at LASL in chemistry and 
materials science that are potentially applicable to the 5 MW Solar 
Tower Program are synopsized. High pressure, high temperature 
study capabilities up to 1500°C and 30 kbar are included. Research 
into the properties of hafnia for a high temperature protective 
coating and the thermionic properties of lanthanum boride is high- 
lighted. Thermochemical production of hydrogen is also mentioned 
as an active research area. 


19133 (CONF-770411—3) Thermal breakdown in MgO single 
crystals at high temperatures. Weeks, R.A.; Sonder, E.; Narayan, J.; 
Kelton, K.F.; Pigg, J.C. (Oak Ridge National Lab., Tenn. (USA)). 
Mar 1977. Contract W-7405-ENG-26. 6p. Dep. NTIS, PC A02/MF 
AOl. 

From Conference on high temperature sciences related to 
open-cycle coal fired MHD systems; Argonne, IL, USA (4 Apr 
1977). 

Electric conductivities of pure MgO single crystals were 
measured in air at voltages of 6, 12, and 22.5 volts. Measurements 
were made on samples as received, after a 100 hour anneal at 1373K 
and after a 1000 V/cm applied field for 20 hours at 1473K. Results of 
electron microscopy indicate that (1) initial decrease in conductivity 
with application of a moderate electric field is probably related to 
reduction of trivalent impurities, (2) the conductivity after reduction 
is in part due to sub-grain boundary structure, and (3) changes in the 
sub-grain boundaries are correlated with the increased current flow. 
(SDF) 


19134 (LA-UR—77-2372) Magnetic and superconducting transi- 
tions in Gd/sub x/"r/sub 1-x/Rh,B, and Gd/sub x/Y/sub 1-x/Rh,B,. 
Wang, R.H.; Laskowski, R.J.; Huang, C.Y.; Smith, J.L.; Chu, C.W. 
(Los Alamos Scientific Lab., N.Mex. (USA)). 1977. Contract W- 
7405-ENG-36. 11p. (CONF-771127—1). Dep. NTIS, PC A02/MF 
AOl. 

From 23. conference on magnetism and magnetic materials; 
Minneapolis, MN, USA (8 Nov 1977). 

The magnetic and superconducting transition temperatures 
and upper critical fields have been measured for Gd/sub x/Er/sub 1- 
x/RhsB, and Gd/sub x/Y/sub 1-x/RhiBs. The pressure dependence 
of T/sub c/ for the Er system for x less than or equal to 0.05 is 0.5 x 
10°? K/kbar. Both systems exhibit reentrant behavior, that is a 
superconducting transition followed by a magnetic transition at a 
lower temperature that destroys the superconductivity. For the Er 
system, the initial additions of Gd actually raise the superconducting 
critical field followed by the expected decrease for greater additions. 


19135 Electronic structure of the F center in SrO. Wilson, T.M.; 
Wood, R.F. (Department of Physics, Oklahoma State University, 
Stillwater, Oklahoma 74074). Phys. Rev., B; 16: No. 10, 4594-4598(15 
Nov 1977). 

Absorption and emission states of th F center in SrO have 
been calculated using a theoretical model which emphasizes the 
importance of (i) electronic structure on the ions neighboring the 
defect, (ii) electronic and ionic polarization of the lattice, and (iii) 
lattice distortion and its effects on the energy levels and wave 
functions of the defect . The electron-lattice interaction for A/sub 
1g/, E/sub g/, and T/sub 2g/ displacements of the nearest-neighbor 
ions has been calculated and used to interpret the absorption and 
luminescence bands of the F center. The calculated energy-level 
scheme as a function of lattice relaxation predicts luminescence 
bands corresponding to the 'T/sub lu/ — 'A/sub 1g/ transition at 
1.5 eV and to the *T/sub lu/ — 'A/sub 1g/ transition at 0.56 eV. It 
also suggests the possibility of observing the excited-state absorption 
for the *T/sub lu/ — *A/sub 1g/ transition at about 1.9 eV. 
Calculations of the Jahn-Teller coupling constants indicate that both 
the 'T/sub lu/ unrelaxed excited absorption and the *T/sub lu/ 
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relaxed emission states are strongly coupled to the T/sub 2g/ vibra- 
tional modes. 


19136 Optical constants and electrical properties of thin VO, 
films near the phase transition. Beresneva, L.A.; Vasil’eva, L.L.; 
Devyatova, S.F.; Pan’kin, V.G.; Svitashev, K.K.; Shvarts, N.L. 
(Institute of Physics of Semiconductors, Siberian Branch, Academy 
of Sciences of the USSR). Sov. Tech. Phys. Lett. (Engl. Transl.); 3 
No. 5, 170-172(May 1977). 

VO) films with thickness less than 1000 A were studied over 
the temperature range 20-100°C. The electric resistivity was deter- 
mined by the Four-probe method while the optical properties were 
examined by ellipsometric techniques.(AIP) 


19137 Local density formalism approach to cohesive properties of 
solids: diamond, BN, and LiF. Zunger, A.; Freeman, A.J. (North- 
western Univ., Evanston, IL). Int. J. Quant. Chem., Symp.; No. 11, 
539-546(1977). 

From International symposium on atomic, molecular, and 
solid state theory, collision phenomenon, and computational meth- 
ods; Sanibel Island, Florida, USA (16 Jan 1977). 

Predictions of the local density formalism approach to cohe- 
sive properties of covalently bonded solids (diamond and cubic BN) 
and prototype ionic system (LiF) are described using results of 
recently developed fully self-consistent numerical basis set LCAO- 
DVM approach. Comparisons with restricted Hartree-Fock results 
and experiments for cohesive energies and equilibrium lattice con- 
stants are presented. Some of the principal bonding mechanisms in 
these crystals are discussed in terms of the contributions of local 
exchange and correlation to the binding and the charge redistribu- 
tion relative to the noninteracting atoms. 


19138 Quantum model for gas—solid energy transfer: role of 
phonon polarization and propagation direction. Lin, Y.W.; Wolken, G 
Jr. (Battelle Columbus Labs., OH). Int. J. Quant. Chem., Symp.; No. 
11, 555-571(1977). 

From International symposium on atomic, molecular, and 
solid state theory, collision phenomenon, and computational meth- 
ods; Sanibel Island, Florida, USA (16 Jan 1977). 

A quantum mechanical treatment of inelastic scattering of 
inert gases from a silver (111) surface using the close-coupling 
approach is presented. Relative contributions to the energy transfer 
process from phonons traveling in different directions and having 
different polarization are assessed. The results suggest that, under the 


conditions used in the study, longitudinal phonons traveling in a 
direction perpendicular to the surface make the largest contribution 
to energy transfer. 


19139 Superconductivity of ternary borides. Matthias, B.T. 
(Univ. of California, San Diego). Int. J. Quant. Chem., Symp.; No. 
11, 647-649(1977). 

From International symposium on atomic, molecular, and 
solid state theory, collision phenomenon, and computational meth- 
ods; Sanibel Island, Florida, USA (16 Jan 1977). 

A second superconducting ternary system of the form: 
XRhB, with X = Y, Nd, Sm, Er, Tm, Lu, and Th is now 
discovered in the last year. This phase is tetragonal and also forms 
with X = Gd, Tb, Dy, and Ho. The comparison of these new 
superconducting borides with the superconducting sulfides and se- 
lenides leads immediately to the rather astonishing conclusion that 
these ternary superconducting compounds with fairly high transition 
temperatures usually have the form A/sub x/B/sub y/C/sub z/ with 
x much less than y, x much less than z, and y approximately z. In 
other words, the third element A while entirely essential for the 
formation of the correct phase is, nevertheless, only a minor con- 
stituent or perturbation. Only very few superconducting compounds 
and no systems for which x, y, and z are comparable to one another 
whatsoever exist. The role of the minority element is also illustrated 
by the fact that in both systems, superconducting compounds with 
magnetic rare earth elements exist. 


19140 Properties of non-oxide thorium—uranium compounds. 
Bauer, A.A.; Moak, D.P.; Alexander, C.A. (Battelle Columbus 
Labs., OH). Trans. Am. Nucl. Soc.; 27: 287(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


19141 Computer simulation of carbon activity and transport in 
UC/sub x/. Murch, G.E.; Thorn, R.J. (Argonne National Lab., IL). 
Trans. Am. Nucl. Soc.; 27: 299-300(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


19142 (BNWL-tr—266) Thermal conductivity and thermal be- 
havior of absorber materials for fast breeders. Horle, M.; Schulz, B. 
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1976. Translation of AED-Conf—1976-013-196. (CONF-760359—5). 
10p. Dep. NTIS, PC A02/MF AO1. 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

The thermal conductivity was determined for boron carbide 
and Eu2Os to 1600 K, and for Eu/sub 0.99/Be, to 1200 K. Because of 
the sensitivity of the thermal conductivity of the latter compound to 
structure, aspects of metallography and chemical analysis are consid- 
ered. 5 figures, 2 tables. (RWR) 


19143 Direct correlation of observed phonon anomalies and 
maxima in the generalized susceptibilities of transition metal carbides. 
Gupta, M.J.; (Northwestern Univ., Evanston, IL); Freeman, A.B. pp 
313, 337 of In Superconductivity in d- and f-band metals. Douglass, 
D.H. (ed.). New York; Plenum Publishing Corp. (1976). 

The generalized susceptibility, chi(q), of both NbC and TaC 
determined from APW energy band calculations show large maxima 
to occur at precisely those q/sub max/ values at which soft phonon 
modes were observed by Smith. Maxima in chi(q) are predicted for 
other directions. The locus of these q/sub max/ values can be 
represented by a warped cube of dimension approximately 1.2(27/a) 
in momentum space--in striking agreement with the soft mode sur- 
face proposed phenomenologically by Weber. In sharp contrast, the 
chi(q) calculated for both ZrC and HfC--for which no phonon 
anomalies have been observed--fall off in all symmetry directions 
away from the zone center. The phonon anomalies in the transition 
metal carbides are thus interpreted as due to an “overscreening” 
effect resulting from an anomalous increase of the response function 
of the conduction electrons. 


CORROSION AND EROSION 
REFER ALSO TO CITATION(S) 16365, 16367, 16383, 17667, 19038 


RADIATION EFFECTS 


REFER ALSO TO CITATION(S) 16935, 17710, 17979, 19063, 
19077, 19112, 19204, 20765 


19144 (CONF-770102—, pp 147-155) Radiation damage in ce 
ramics, Clinard, F.W. Jr. (Los Alamos Scientific Lab., NM). 1977, 

From Workshop on ceramic and glass radioactive waste 
forms; Germantown, MD, USA (4 Jan 1977). 

In Ceramic and glass radioactive waste forms. 

Radiation damage of ceramics, while having some resem- 
blance to the more-frequently studied damage effects in metals, has 
two characteristics which make it unique. The presence of two 
sublattices, and the electrically-insulating nature of most ceramics. 
These characteristics can significantly affect mechanisms of damage, 
nature of damage formed, and physical properties relevant to nuclear 
waste disposal. 30 references. 


19145 (CONF-770102—, pp 157-175) Notes on radiation effects 
in glasses pertinent to solid storage of radioactive wastes. Primak, W. 
(Argonne National Lab., IL). 1977. 

From Workshop on ceramic and glass radioactive waste 
forms; Germantown, MD, USA (4 Jan 1977). 

In Ceramic and glass radioactive waste forms. 

Problems are development of internal stress and alterations in 
diffusion and migration of constituents of the glass or body on 
irradiation. The bad actor in glasses is the alkali content, but it is not 
known whether its migration will affect the migration or leaching of 
other constituents; it would be expected to have an effect on gas 
retention. The internal stress would have to be studied for the 
particular composition. Studies of the effects of bombardment by 
protons, deuterons, and helium ions at various temperatures up to 
about the strain point of a variety of commercial glasses and up to 
about 600°C for various bodies are currently in progress. 53 refer- 
ences. 


19146 (COO—2119-18) Defect aggregation in irradiated oxides. 
Howitt, D.G.; Barnard, R.S.; Hobbs, L.W.; Mitchell, T.E. (Case 
Western Reserve Univ., Cleveland, Ohio (USA). Dept. of Metallur- 
gy and Materials Science). Jun 1977. Contract EY-76-S-02-2119. 3p. 
(CONF-771002—1). Dep. NTIS, PC A02/MF AO1. 

From International conference on defects in insulating crys- 
tals; Gatlinburg, TN, USA (9 Oct 1977). 

Ionic displacements in the oxides MgO and AhbOs can be 
produced by collisions with energetic incident particles. 650 keV 
electrons of the CWRU High Voltage electron microscope have 
been used to provide direct lattice displacements and to observe the 
resulting defect aggregation at high temperatures. 


19147 (COO—2119-20) HVEM studies of irradiation damage in 
oxides. Mitchell, T.E.; Barnard, R.S.; Howitt, D.G.; Hobbs, L.W. 
(Case Western Reserve Univ., Cleveland, Ohio (USA). Dept. of 
Metallurgy and Materials Science). Aug 1977. Contract EY-76-S-02- 
2119. Sp. (CONF-770855—4). Dep. NTIS, PC A02/MF AO1. 
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From 5. international conference on high voltage electron 
microscopy; Kyoto, Japan (29 Aug 1977). 

High voltage electron microscopy was used to study the 
aggregation of defects produced by irradiation in situ for a number 
of oxides with close-packed anion structures (MgO, AlzO3, MgAlO, 
and Mg2SiQ,). (GHT) 


19148 (ORNL—5291) Eu2Os: properties and irradiation behav- 
ior. Pasto, A.E.; Martin, M.M. (Oak Ridge National Lab., Tenn. 
(USA)). Aug 1977. Contract W-7405-ENG-26. 26p. Dep. NTIS, PC 
A02/MF AOl. 

Europium sesquioxide is an excellent candidate control mate- 
rial for fast reactors. Its properties and behavior have been under 
extensive investigation at ORNL since 1972. This report is a compi- 
lation of the results of these efforts. Processes for synthesizing 
powders and fabricating dense pellets from them are described. 
Physical and chemical properties data measured on these pellets, 
along with their irradiation behavior, are also summarized. 


19149 (ORO—4837-4) Electronic structure of defects in oxides. 
Progress report, December 1, 1976—November 30, 1977. Summers, 
G.P. (Oklahoma State Univ., Stillwater (USA)). 1977. Contract EY- 
76-S-05-4837. 37p. Dep. NTIS, PC A03/MF AOI. 

The spectral dependence of the optical absorption and photo- 
conductivity of single crystal samples of Al2Os from several different 
suppliers have been measured both before and after irradiation with 
1.5 MeV electrons, 1.5 MeV protons or y-rays. It appears that a 
photoconductivity band at 214 nm is probably due to an anion 
vacancy which is introduced either by particle irradiation or acci- 
dentally during growth. Some as received samples appear to have 
optical absorption bands similar to those observed in neutron irradi- 
ated samples. The effect of doping AlkO3 with approximately 100 
ppm of Cr* or Fe* is to increase the photoresponse of AlsOs 
following electron or y-irradiation. The photoresponse can be fur- 
ther enhanced by optical bleaching with ultraviolet light. Doping 
with Va* does not appear to produce photoconductivity. A fluores- 
cence band from radiation-induced anion vacancies in SrO has been 
produced which is centered near 500 nm with a half width of 0.34 
eV. The lifetime of the fluorescence is longer than expected, 0.42 
microsecond, but of the same order as predicted from photoconduc- 
tivity measurements. The temperature dependence of the photore- 
sponse of non-stoichiometric CaO indicates release of charge from a 
discrete level below the conduction band in agreement with recent 
time-resolved spectroscopy measurements and theoretical calcula- 
tions. Long-lived dark currents produced following illumination 
appears to correlate with phosphorescence observed in the samples. 
A preliminary investigation of the effect of radiation on spinel 
indicates a band at 230 nm which is probably due to a radiation- 
induced anion defect. 


COMPOSITE MATERIALS 


19150 Materials and processes: in service performance. Volume 
9. Azusa, CA; Society for the Advancement of Material and Process 
Engineering (1977). 575p. (CONF-771022—). 

From 9. national SAMPE technical conference; Atlanta, GA, 
USA (4 Oct 1977). 

Emphasis of the conference is on performance lifetime for 
modern materials in applications such as aircraft, marine hulls, 
hydrofoils, and space systems. Composite materials such as aramid 
fibers, graphite fibers are covered along with honeycomb sandwich 
materials. The conference includes one paper which has already 
been prepared for the data base. (GHT) 


PREPARATION AND FABRICATION 


19151 (LA-tr—77-63) Process for producing ductile and inher- 
ently stable superconducting substances. Winter, H. 1977. Translation 
of German Patent 2,516,747. 10p. Dep. NTIS, PC A02/MF AOl. 

The invention concerns a process for producing ductile and 
inherently stable superconducting substances which consist of a 
ductile metallic matrix inbedded with brittle superconducting parti- 
cles. 


MECHANICAL PROPERTIES 
REFER ALSO TO CITATION(S) 19377 


19152 (CONF-750677—P1, pp 464-471) Environmental effects 
on fiber reinforced composites. Heller, R.A.; Brinson, H.F.; Thakker, 
A.B. (Virginia Polytechnic Inst. and State Univ., Blacksburg, VA). 
1975. 


From 4. inter-American conference on materials technology; 
Caracas, Venezuela (29 Jun 1975). 


In IV inter-American conference on materials technology. 
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The use of fiber-reinforced composites in structures is dis- 
cussed with emphasis on the need for a method to obtain long-time 
properties from short-time tests. Results of vibration, constant strain- 
rate, and creep tests are presented for boron/epoxy laminates. The 
data are statistically conditioned and a time—temperature shifting 
procedure is used to obtain master curves for response at an individ- 
ual temperature. Three analytical linear viscoelastic characterization 
techniques are used to obtain long-term creep response from dynam- 
ic data. Comparisons between analytical predictions are given for 
vibration and constant strain-rate data. Creep predictions are also 
compared to experimental observations. 15 figures. 


19153 (UCRL—79449) Stress-rupture life and strength retention 
of an aramid fiber/epoxy composite under accelerating conditions. 
Penn, L.; Sherry, R.J. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 10 Nov 1977. Contract W-7405-ENG-48. 9p. 
(CONF-771066—3). Dep. NTIS, PC A02/MF AO1. 

From AIME symposium on environment-sensitive fracture of 
engineering alloys; Chicago, IL, USA (24 Oct 1977). 

The long-term tensile strength retention of Kevlar 49 (aramid 
fiber)/epoxy composite under sustained loading at 56.4 percent of 
the ultimate fiber tensile strength (3400 MPa) was studied to evaluate 
the lifetime to failure of the composite under the same load level. To 
obtain data in a conveniently short time, elevated temperature was 
used according to an acceleration relation (Arrhenius type) devel- 
oped for the Kevlar 49 composite. Although the acceleration rela- 
tion gave a calculated stress-rupture lifetime of 526 h, the actual 
median lifetime was 272 h. This indicates that the acceleration 
relation probably should be broadened to describe stress-rupture 
behavior at stress levels other than those from which the relation 
was originally developed. The strength retention tests indicate that 
at 110°C stress (sustained loading) does cause a small but statistically 
significant loss of strength (8 percent) by 200 h. Heat alone (no 
stress) degrades the strength only after 500 h have elapsed, and then 
only a small amount. Exposure to ultraviolet light similar to room 
light for 500 h at 110°C does not have any additional degrading 
effect. 


19154 (UCRL—79450) Problems in testing aramid/epoxy com- 
posites. Clements, L.L. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 4 Nov 1977. Contract W-7405-ENG-48. 10p. 
(CONF-771066—2). Dep. NTIS, PC A02/MF AOI. 

From AIME symposium on environment-sensitive fracture of 
engineering alloys; Chicago, IL, USA (24 Oct 1977). 

The increasing use of composites of commercial aramid fibers 
in high-performance applications has required an extensive effort to 
characterize these materials. Although material fabrication, especial- 
ly by such techniques as filament winding, generally is as easy or 
easier for an aramid fiber as for graphite or glass fibers, the problems 
in specimen preparation and testing frequently are much greater. In 
some cases, these problems resui: from the desirable properties of the 
fiber. For instance, the toughness of the fiber reduces damage during 
processing but complicates specimen preparation because it is very 
difficult to cut across the fibers of the composite. Other problems as 
well are specific to the aramid fiber. Specimens tend to be very 
susceptible to damage due to bending, twisting, or misalignment. 
Failure modes often are difficult to understand, and undesirable 
failure modes may be difficult to eliminate. The various problems are 
surveyed and special techniques for working with aramid/epoxy 
composites are explained. Some of the as-yet unresolved difficulties 
also are discussed. 


19155 (UCRL-Trans—11287) Contribution to the nondestructive 
testing of first irreversible processes in glass-fiber-reinforced plastics. 
Buhmann, K.P. (Technische Univ. Hannover (Germany, F.R.)). Oct 
1977. Translation of German report. 204p. Dep. NTIS, PC A10/MF 
AOl. 

Thesis. 

The intent of this paper is to report the following tests: (1) 
Investigations to determine the deformation-related primary damage 
limit of uniaxially loaded test specimens made of glass fiber-rein- 
forced unsaturated polyester (GF-UP), epoxy resin (GF-EP), polya- 
mide (GF-PA), polyethylene (GF-PE) and modified polystyrene 
(GF-SAN). (2) For a broad range of different laminates, limits of 
application are being determined for nondestructive testing methods 
such as ultrasonic testing, soft X-ray technique, liquid temperature 
indicators, infrared radiometry, irreversible work-absorption, evapo- 
ration measurements, surface penetrant testing, sound emission anal- 
ysis. (3) Sound emission analyses, dye penetrant tests and a highly 
sensitive gas-permeation detection used for thin-walled precision 
wound tubes made of glass fiber-reinforced epoxy resin and subject- 
ed to internal pressure make it possible to compare experimental 
results with strength theoretical determinations of the cracking limit 
according to “laminate fracture analysis’’ based on continuum 
theory. (4) By frequency analysis of individual pulses emitted in the 
audible range, the possibility of differentiating microscopic fracture 
processes according to fiber breakage and interfiber breakage (matrix 
or interface breakage) is being investigated from the standpoint of 


MATERIALS 1977 


increasing the reliability of micromechanical analyses and improving 
predictions of service life and evaluating operational safety. 


19156 Static tensile properties of boron—aluminum and boron— 
epoxy composites at cryogenic temperatures. Schramm, R.E.; Kasen, 
M.B. (NBS Inst. for Basic Standards, Boulder, CO). pp 205-213 of In 
Advances in cryogenic engineering. Volume 22. Timmerhaus, K.D.; 
Reed, R.P.; Clark, A.F. (eds.). New York; Plenum Press (1977). 

From International cryogenic materials conference; Kingston, 
Ontario, Canada (22 Jul 1975). 

See CONF-750716—. 

A comprehensive survey suggested that the boron-reinforced 
composites require the least optimization for cryogenic service, as 
their room temperature mechanical properties are relatively unaf- 
fected by cooling to 76°K. Boron-epoxy and boron-aluminum com- 
posites were therefore selected as the initial materials to be charac- 
terized. The static tensile mechanical properties at 295, 76 and 4°K 
of these materials are reported. 


PHYSICAL PROPERTIES 
REFER ALSO TO CITATION(S) 18981 


19157 (ALO/3701—76/1, pp 188-195) Emissivity engineering at 
Cornell University. Aurbach, R. 1976. 

From Workshop on the 5 MW solar tower program; Hous- 
ton, TX, USA (17 May 1976). 

In Report on the symposium and workshop on the 5 MWt 
solar thermal test facility. 

Research at Cornell University in optical properties of materi- 
als is discussed. Emphasis is placed on shaping of materials emissivity 
profiles. Applications in solar thermal collection materials applica- 
tions are briefly indicated. Application of emissivity profile shaping 
to solar transformer design is suggested. 


POLYMERS AND PLASTICS 


PREPARATION AND FABRICATION 
REFER ALSO TO CITATION(S) 19162 


19158 (BDX—613-1750) High load bearing flexible urethane 
foams. Parker, B.G. (Bendix Corp., Kansas City, Mo. (USA)). Nov 
1977. Contract EY-76-C-04-0613. 23p. Dep. NTIS, PC A02/MF 
AOl. 

The load bearing properties of flexible urethane foam as a 
function of the formulation variables were investigated. Varying 
levels of a polystyrene-acrylonitrile-polyol were added to the foam 
systems to increase the load-bearing capabilities of the resultant 
materials. The formulation water level and fluorocarbon blowing 
agent level were also varied to provide flexible urethane foams 
covering a wide range of density and compressive properties. The 
compression set/compression deflection properties, hydrolytic stabil- 
ity, and aging characteristics of these foam systems were determined. 


MECHANICAL PROPERTIES 
REFER ALSO TO CITATION(S) 19155, 19158 


19159 (NUREG—0185, pp 72-89) Dynamic photoelastic investi- 
gation of crack arrest. Irwin, G.R.; Dally, J.W.; Kobayashi, T.; 
Fourney, W.L. (Univ. of Maryland, College Park). Jan 1977. 

In Annual report of contract research for the Metallurgy and 
Materials Research Branch, Division of Reactor Safety Research, 
fiscal year 1976. 

Crack arrest and crack arrest toughness are of great interest, 
particularly for studies pertaining to safety of nuclear reactor pres- 
sure vessels. Investigations are needed in which the instantaneous 
values of stress intensity factor (K) can be observed during crack 
propagation and arrest. Such observations are possible if the test 
specimens are made from plates of a transparent photoelastic sensi- 
tive material. Values of K as a function of crack speed are shown for 
Homalite 100 and various epoxy blends. 9 figures. (RWR) 


19160 (NUREG—0342) Photoelastic studies of crack propaga- 
tion and crack arrest. Irwin, G.R.; Dally, J.W.; Kobayashi, T.; 
Fourney, W.L.; Etheridge, J.M. (Maryland Univ., College Park 
(USA). Dept. of Mechanical Engineering). Sep 1977. 278p. NTIS. 

This report describes the third year effort on research pro- 
grams dealing with the characterization of dynamic aspects of frac- 
ture. The results included in this report are (1) verification of the 
BCL one-dimensional computer code; (2) determination of a-dot—K 
relationship from modified compact-tension specimen of Homalite 
100; (3) verification of the MRL procedure for K/sub Ia/ measure- 
ment with machine-loaded C-DCB specimen of Homalite 100; (4) 
influence of adhesive toughness, adhesive thickness, and toughness 
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of the arrest section on crack behavior in duplex specimens of both 
the M-CT and R-DCB types; (5) crack propagation in a thermally 
stressed ring specimen; and (6) development of a two-dimensional 
finite-difference code to predict fracture behavior in specimens of 
rectangular geometry under various a-dot vs K relationships. 118 
figures, 53 tables. 


PHYSICAL PROPERTIES 


19161 Dimensional behavior of thin-film dielectric polymers in 
the temperature range 4.2 to 300 K. Jelinek, F.J. (Battelle Columbus 
Labs., OH); Muller, A.C. pp 312-315 of In Advances in cryogenic 
engineering. Volume 22. Timmerhaus, K.D.; Reed, R.P.; Clark, A.F. 
(eds.). New York; Plenum Press (1977). 

From International cryogenic materials conference; Kingston, 
meee Canada (22 Jul 1975). 

See CONF-750716—. 

The thermal contraction characteristics of ten commercially 
available polymeric films considered for superconducting power 
transmission cable use were evaluated from 4.2 to 300 K. In any 
candidate tape dielectric/insulator, three parameters are essential in 
determining a material's potential applicability. These include the 
percentage contraction in cooling to 4.2 K, the percentage strain 
capability at low temperatures, and the dielecric loss behavior. This 
study has considered the contraction behavior and the degree of 
anisotropy present in each candidate film. Measurements were made 
in the long axis of the tape and in the direction of the tape width. No 
measurements were made through the tape thickness. 


RADIATION EFFECTS 


19162 Commercial radiation processing. Johnson, W.C. (Ray- 
chem Corp., Menlo Park, CA). pp 124-126 of In Proceedings of the 
fourth conference on the scientific and industrial applications of 
small accelerators. Duggan, J.L.; Morgan, I.L. (eds.). New York; 
Institute of Electrical and Electronics Engineers, Inc. (1976). 

From 4. annual conference on the use of small accelerators; 
Denton, TX, USA (25 Oct 1976). 

See CONF-761059—. 

Radiation processing has carved out a significant place for 
itself in the commercial manufacture of plastic products. Although 
improvement in properties caused by irradiation is occasionally 
dramatic, such as the change from meltable to nonmeltable character 
in thermoplastics, more frequently irradiation gives small improve- 
ments in properties which enable a material to perform better than it 
could in the unirradiated state. Normally these changes cannot be 
made economically by any other means. A few examples are the 
improved cut-through, abrasion resistance and overload properties 
of wire and cable insulation, the increased melt memory of heat 
recoverable plastics, the reduction of dripping and ash production in 
flame retarded plastics, and the better solvent resistance of radiation 
cross-linked polymers. With the advent of reliable high energy, high 
current electron beam sources, the irradiation process has become 
steadily more economical. The challenge is to make efficient use of 
the great power of these modern sources. The problems may be 
subdivided into three major categories: the chemical problem of 
designing materials for efficient processing while still obtaining the 
desired material properties; the mechanical problem of designing and 
constructing transport equipment which will give maximum efficien- 
cy, flexibility, and reliability; the physics problem of predicting the 
interactions of charged particles with the product to be irradiated. 
The physics problem is particularly complex because it involves the 
interactions of electrons with heterogeneous matter and with nonuni- 
form cross-sections. A significant advance made possible by reliable 
high-powered radiation equipment is the ability to integrate process- 
es. For example, irradiation of wire insulation is much more eco- 
nomical when it is done in line with extrusion of the insulation onto 
the wire. 


OTHER MATERIALS 
REFER ALSO TO CITATION(S) 19115, 19150 


PREPARATION AND MANUFACTURE 


REFER ALSO TO CITATION(S) 16840, 16842, 17149, 17150, 
18863, 18872, 19354 


19163 (LA—6928-MS) Graphite-to-metal bonding techniques. 
Lindquist, L.O.; Mah, R. (Los Alamos Scientific Lab., N.Mex. 
(USA)). Nov 1977. Contract W-7405-ENG-36. 10p. Dep. NTIS, PC 
A02/MF AOl1. 

The results of various bonding methods to join graphite to 
different metals are reported. Graphite/meial bonds were tested for 
thermal flux limits and thermal flux cycling lifetimes. The most 
successful bond transferred a heat flux of 6.50 MW/m? in more than 
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500 thermal cycles. This bond was between pyrolytic graphite and 
copper with Ti-Cu-Sil as the bonding agent. 


19164 (LBL—6901) Low pressure chemical vapor deposition of 
polysilicon. Gieske, R.J.; McMullin, J.J.; Donaghey, L.F. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). Aug 1977. Con- 
tract W-7405-ENG-48. 13p. (CONF-771004—6). Dep. NTIS, PC 
A02/MF AO1. 

From 6. international conference on chemical vapor deposi- 
tion; Atlanta, GA, USA (10 Oct 1977). 

The low pressure chemical vapor deposition of polycrystal- 
line silicon was studied to define the controlling process parameters 
and the requirements for commercial implementation. Silane and 
silane-nitrogen mixtures were utilized as source gases in a tubular 
reactor containing parallel disk substrates oriented with surface 
normals in the direction of flow. The results of the study showed 
that the deposition reaction is surface kinetic reaction controlled 
over the range of temperature studied, 600 to 700°C, that the 
reaction is first order with respect to silane, and with an activation 
energy of 1.33 x 10° J/g mole. A gradient in temperature along the 
reactor tube is sufficient to compensate for reactant depletion and to 
produce a uniform deposition rate. 


19165 (UCRL—13785) Feasibility demonstration of consolidat- 
ing porous beryllium/carbon structures. Final report. Browning, M.J.; 
Hoover, G.E.; Mueller, J.J.; Hanes, H.D. (Battelle Columbus Labs., 
Ohio (USA)). 11 Nov 1977. Contract W-7405-ENG-48;EY-76-C-02- 
0016. 39p. Dep. NTIS, PC A03/MF AO1. 

A preliminary feasibility study was initiated to determine if 
porous beryllium structures could be fabricated by consolidating 
beryllium-coated microballoons into a rigid structure. The target 
specifications were to coat nominally 1-mm diameter microspheres 
with 0.5-mil beryllium coatings and then bond into a structure. 
Because of the very short time period, it was agreeable to use 
existing or quickly-available materials. The general approach was to 
apply coatings to carbon or quartz microspheres. Physical vapor 
deposition and "snow-balling” of fine beryllium powder were the 
two methods investigated. Once the particles were coated, HIP 
(pressure bonding) and pressureless sintering were to be investigated 
as methods for consolidating the microballoons. A low level of effort 
was to be spent to look at means of fabricating an all-carbon 
structure. 


STRUCTURE AND PHASE STUDIES 
REFER ALSO TO CITATION(S) 19179 


19166 (BNL—23210) Neutron scattering study of the solid elec- 
trolyte: RbAgsI;. Shapiro, S.M.; Semmingsen, D.; Salamoa, M. 
(Brookhaven National Lab., Upton, N.Y. (USA); Illinois Univ., 
Urbana (USA)). 1977. Contract EY-76-C-02-0016. llp. (CONF- 
770913—2). Dep. NTIS, PC A02/MF AO1. 

From International conference on lattice dynamics; Paris, 
France (5 Sep 1977). 

Neutron scattering experiments were performed on RbAgyls 
in order to probe: (1) The lattice dynamics above and below the 
phase transition at Tz = 208.5 K; (2) The temperature dependence of 
the Ag* occupancies below T2; and (3) The diffusion of the Ag* 
ions. No anomalous softening of the elastic constant C4, was ob- 
served as had been reported by ultrasonic studies. Careful examina- 
tion of the phonon intensities above and below T2 suggest that the 
transition is discontinuous. The behavior of allowed reflections 
below Tz mirror the temperature dependence of the Ag* occupation 
factors. A broad overdamped excitation is observed throughout Q- 
space and becomes a propagating mode as the temperature is de- 
creased. Nothing critical happens at T2 or T. 


19167 (BNL—23230) Neutron scattering studies of alkali 
metal—graphite intercalation compounds, Ellenson, W.D.; Semming- 
sen, D.; Fischer, J.E. (Brookhaven National Lab., Upton, N.Y. 
(USA); Pennsylvania Univ., Philadelphia (USA). Lab. for Research 
on the Structure of Matter). 1977. Contract EY-76-C-02-0016. 6p. 
(CONF-770587—3). Dep. NTIS, PC A02/MF AO1. 

From Franco-American conference on intercalated com- 
pounds of graphite; La Napoule, France (27 May 1977). 

Elastic and inelastic neutron scattering are reported for CsRb 
in the temperature range 4 to 800 K. Several phase transitions above 
room temperature are reported for the first time; these consist of 
changes in metal layer stacking and ultimately at 747 K the onset of 
2D liquid behavior. Phonon dispersion of LA and LO modes propa- 
gating along c imply a 20% increase in the interlayer force constant 
relative to pure graphite. The zone boundary TA mode softens 
dramatically with increasing temperature, which may be related to 
the phase transitions. 


19168 (BNL—23279) Studies of the lattice dynamics and phase 
transitions in 1T—TiSe. and 2H—TaSe2.. Moncton, D.E.; Di Salvo, 
F.J.; Axe, J.D. (Brookhaven National Lab., Upton, N.Y. (USA)). 
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1977. Contract EY-76-C-02-0016. 1lp. (CONF-770913—6). Dep. 
NTIS, PC AO1/MF AOl. ; 

From International conference on lattice dynamics; Paris, 
France (5 Sep 1977). 

Neutron inelastic scattering measurements have been carried 
out to study the lattice dynamics associated with the 200K phase 
transition in the layered semimetal IT—TiSez. Dispersion relations 
for many modes with energies below 20 MeV have been measured. 
The soft transverse mode, which is involved in the transition, has 
been located and its temperature dependence examined. These re- 
sults will be compared to data previously reported on the lattice 
dynamics of the charge-density-wave transition in 2H—TaSez. 


19169 (CONF-771002—(Absts.)) International conference on de- 
fects in insulating crystals. (Oak Ridge National Lab., Tenn. (USA); 
Energy Research and Development Administration, Washington, 
D.C. (USA); National Science Foundation, Washington, D.C. 
(USA); Office of Naval Research, Washington, D.C. (USA)). 1977. 
Contract W-7405-ENG-26. 524p. Dep. NTIS, PC A22/MF AOI. 

From International conference on defects in insulating crys- 
tals; Gatlinburg, TN, USA (9 Oct 1977). 

Short summaries of conference papers are presented. Some of 
the conference topics included transport properties, defect levels, 
superionic conductors, radiation effects, John-Teller effect, electron- 
lattice interactions, and relaxed excited states. (SDF) 


19170 Neutron scattering studies of low dimensional magnetic 
systems. Shirane, G. (Brookhaven National Lab., Upton, N.Y. 
(USA)); Birgeneau, R.J. (Massachusetts Inst. of Tech., Cambridge 
(USA). Dept. of Physics). Physica, B, C; 86: No. 88, 639- 646(1977). 

From International conference on magnetism; Amsterdam, 
Netherlands (6 - 10 Sep 1976). 

Within the last few years, neutron scattering studies have 
been carried out on several new prototypes of low dimensional (2D 
or 1D) magnetic systems. The authors discuss in some detail a 2D 
Ising antiferromagnet K2CoF,(Ikeda and Hirakawa), as well as cur- 
rent results on KeNiFy, Rb2Mnsub(0.5)Nisub(0.5)F, and 
Rb2Mnsub(0.5)Mgsub(0.5)Fs. New results of high resolution studies 
of TMMC are also reported. 


19171 (RLO—2221-T13-1) Investigation of laser-induced pre- 
breakdown modifications and their effect on optical damage threshold. 
Annual progress report, September 15, 1976—June 15, 1977. Braun- 
lich, P. (Washington State Univ., Pullman (USA)). Jun 1977. Con- 
tract EY-76-C-06-2221-013. 60p. Dep. NTIS, PC A04/MF AOl. 
New expermental evidence is presented that rules out the 
existence of long (211) collision sequences in fcc alkali halides. A 
shift of (110) emission spots away from the (110) directions is 
explained by uniaxial lattice compression in the (100) propagation 
direction of high power pulses from a Q-switched ruby laser. 


19172 Neutron scattering study of ** Ar monolayer films adsorbed 
on graphite. Taub, H.; Carneiro, K.; Kjems, J.K.; Passell, L.; McTa- 
gue, J.P. (Brookhaven National Laboratory, Upton, New York 
11973). Phys. Rev., B; 16: No. 10, 4551-4568(15 Nov 1977). 

Diffraction of neutrons from **Ar monolayers adsorbed on 
graphite basal planes indicates that an ordered, two-dimensional 
(2D) triangular lattice is formed at low temperature. The lattice 
constant is found to be slightly larger than that of the bulk 3D solid 
but significantly smaller than that of a registered V 3 x V 3 
overlayer. Thermal expansion of the monolayer is anomalously 
large; up to 60 K the linear expansion is 4.5 times greater than in the 
3D solid. There is no evidence of a sharp melting transition. Instead, 
the positional correlations (which extend to the full dimensions of 
the crystallite surfaces at low temperatures) are observed to decrease 
smoothly above 40 K, falling from 100 to 15 A at 80 K. Little if any 
positional order remains at temperatures where the nearest-neighbor 
distance in the monolayer matches that of a registered V 3 x V 3 
phase. The spectrum of neutrons inelastically scattered from **Ar 
monolayers in the nominally in-plane configuration can be reason- 
ably well described at low temperatures by a 2D harmonic-phonon 
model while the scattering in the out-of-plane configuration seems to 
be best represented in terms of a resonant coupling of the monolayer 
film to out-of-plane collective motions of the graphite substrate. 
There is some evidence of renormalization of the in-plane transverse 
modes of the monolayer at higher temperatures; however, the in- 
plane longitudinal modes and the out-of-plane response do not 
appear to be similarly affected. 


19173 Specific heat and resistivity near the charge-density-wave 
phase transitions in 2H-TaSe. and 2H-TaS, . Craven, R.A.; Meyer, 
S.F. (IBM Thomas J. Watson Research Center, Yorktown Heights, 
New York 10598). Phys. Rev. B; 16: No. 10, 4583-4593(15 Nov 
1977). 

Detailed measurements of the specific heat and resistivity 
have been made on samples of 2H-TaSe2 and 2H-TaS: near their 
charge-density-wave phase transitions. Because the crystal quality of 
2H-TaSe2 is much better than that of 2H-TaS2, we emphasize the 
results on 2H-TaSe2 and make quantitative comparison with the 
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theory of charge-density waves in this material. In 2H-TaSe2 the 
normal to incommensurate phase transition was found to be second 
order; the incommensurate to commensurate transition was first 
order. Specific-heat measurements on this material indicate that the 
zero-temperature coherence length is relatively short; w& = 14 A. 
The resistivity of 2H-TaSe2 immediately above the normal to incom- 
mensurate phase transition is dominated by resistive scattering from 
the periodic structural deformations accompanying the charge-densi- 
ty waves. The specific-heat and resistivity measurements both indi- 
cate that the normal to incommensurate phase transition in 2H-TaSe2 
can be analyzed within a nearly-mean-field model. 


PROPERTIES 


REFER ALSO TO CITATION(S) 17364, 17667, 17953, 18949, 
18991, 19137, 19201, 19211, 20141 


19174 (ALO/3701—76/1, pp 214-220) Flash heating vaporiza- 
tion of high temperature materials. Kay, J.G. 1976. 

From Workshop on the 5 MW solar tower program; Hous- 
ton, TX, USA (17 May 1976). 

In Report on the symposium and workshop on the 5 MWt 
solar thermal test facility. 

A method for flash heating vaporization of high temperature 
materials and detection and analysis of vaporization products is 
discussed. Design of the sample cell and xenon lamp flash heating 
apparatus, along with flash intensity profile information and tech- 
niques for use are presented. Application of the method to study 
effects of thermal cycling high temperature materials in solar tower 
experiments is suggested. 


19175 (BMI-X—682) Outgassing of space quality carbons and 
graphites. Alexander, C.A. (Battelle Columbus Labs., Ohio (USA)). 
12 Jul 1977. Contract W-7405-ENG-82-086. 20p. Dep. NTIS, PC 
A02/MF AO1. 

Experiments show that conditions exist whereby graphite can 
be baked out sufficiently so that further gas evolution is not of 
significance. POCO, GIS, and Pyrocarb all have almost the same 
activation energies for release and all exhibit the property of being 
easier to clean up after an initial high temperature bake-out. Data 
presented indicate that the release rate follows a logarithmic rate 
law. (GHT) 


19176 (CONF-770102—, pp 215-231) Mechanical properties of 
glass. Wiederhorn, S.M. 1977. 

From Workshop on ceramic and glass radioactive waste 
forms; Germantown, MD, USA (4 Jan 1977). 

In Ceramic and glass radioactive waste forms. 

This paper briefly reviews the fracture properties of glass. 
Specific attention is paid to the manner in which these properties 
relate to waste disposal. Topics discussed include brittle fracture, 
stress corrosion cracking and methods of characterizing strength in 
the presence of a variable stress field. By understanding the underly- 
ing science of the strength of glass, and by using this knowledge to 
formulate glass compositions and processing procedures for encapsu- 
lation, it is hoped that many of the problems that are associated with 
nuclear waste disposal can be overcome. 8 figures, 3 tables, 28 
references. 


19177 (CONF-770930—1) Elementary electron-molecule interac- 
tions and negative ion resonances at subexcitation energies and their 
significance in gaseous dielectrics. Christophorou, L.G. (Oak Ridge 
National Lab., Tenn. (USA)). 1977. Contract W-7405-ENG-26. 22p. 
Dep. NTIS, PC A02/MF AO1. 

From XIII international conference on phenomena in ionized 
gases; Berlin, F.R. Germany (Sep 1977). 

Recent knowledge on low-energy (mostly approximately less 
than 10 eV) electron-molecule interaction processes in dilute and in 
dense gases is synthesized, discussed, and related to the breakdown 
strength of gaseous dielectrics. Optimal design of multicomponent 
gaseous insulators can be made on the basis of such knowledge. 


19178 (COO—1198-1185) Scanning electron microscope tech- 
nique for measuring electrical conductivity: application to tetrathiaful- 
valene—tetracyanoquinodimethane. Long, J.P. (Illinois Univ., Urbana 
(USA). Dept. of Physics). 1977. Contract EY-76-C-02-1198. 228p. 
Dep. NTIS, PC Al1/MF AO1. 

Thesis. 

A new technique for measuring the electrical conductivity of 
small samples and its application to the organic conductor tetrathia- 
fulvalene-tetracyanoquinodimethane (TTF-TCNQ) is reported. A 
movable current source provided by the electron beam of a scanning 
electron microscope is used to map out the potential distribution on 
crystal faces containing the a-b crystallographic axes. Silver paint 
contacts are used to return the beam current to ground and measure 
voltage changes as the beam position is moved. The results of the 
new technique are confirmed and complemented by the convention- 
al movable contact method and the extension of both methods to 
low temperature is discussed. The potential distributions for our 
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samples reveal frequently occurring irregularities in current flow 
which are attributable to sample imperfections and inhomogeneities 
in the silver paint contacts. Methods are presented whereby the 
commonly reported conductivities o/sub a/ and o/sub b/ can be 
determined despite the presence of certain current flow irrgularities; 
room temperature values are found to be: o/sub b/ = 490 +- 80 
(Qcem)~' and o/sub a/ = 1.21 +- 0.15 (Qcm)~*. The relationship of 
a/sub a/ and o/sub b/ to the elements of the correctly expressed 
conductivity tensor for TTF-TCNQ is clarified. The influence of 
contact inhomogeneities on four-probe measurements of the tem- 
perature dependence of the b-axis conductivity as determined with 
an electrolytic tank model are also presented. It is found that there is 
a large probability of slightly underestimating conductivity, but that 
it is possible in a small number of cases to greatly overestimate 
conductivity. 


19179 (COO—1198-1186) X-ray diffraction study of compressed 
solid argon and krypton. Macrander, A.T. (Illinois Univ., Urbana 
(USA)). 1977. Contract EY-76-C-02-1198. 146p. Dep. NTIS, PC 
A07/MF AOl1. 

Thesis. 

New methods were developed and applied both to obtain 
very precise x-ray lattice parameters along the melting curves of 
solid argon and solid krypton and to measure changes in vacancy 
concentrations along quasi-isochores for both these substances. The 
uncertainty of the lattice parameters obtained along melting was 
estimated to be 27 ppM. These measurements are believed to be the 
most precise melting line density data ever reported for argon and 
krypton. The uncertainty of expansion measurements off melting was 
estimated to be 7 ppM, and this implies a sensitivity of these data of 
2.1 x 107° to changes in the concentration of vacancies. Five separate 
argon crystals yielded lattice parameters along the argon melting 
curve over the temperature range 86.7 K to 124.3 K. This corre- 
sponded to the molar volume range 23.43 cm*/mole to 24.54 cm*/ 
mole. Vacancy information was obtained from three of these crys- 
tals. A krypton crystal yielded melting curve lattice parameters over 
the temperature range 127.3 K to 138.9 K which corresponded to 
the molar volume range 29.32 cm*/mole to 29.62 cm*/mole. These 
constitute the first reported melting densities for solid krypton in the 
range given. The krypton crystal also yielded vacancy information. 
The temperature region just below melting was investigated in some 
detail for one argon crystal and the krypton crystal, and an anoma- 
lously rapid variation in lattice parameter within a degree or so of 
melting was observed in both. 


19180 (COO—1198-1187) Luminescent decay and spectra of im- 
purity-activated alkali halides under high pressure. Klick, D.I. (Illinois 
Univ., Urbana (USA)). 1977. Contract EY-76-C-02-1198. 205p. Dep. 
NTIS, PC A10/MF AO1. 

Thesis. 

The effect of high pressure on the luminescence of alkali 
halides doped with the transition-metal ions Cu* and Ag* and the 
heavy-metal ions In* and Tl* was investigated to 140 kbar. Measure- 
ment of spectra allowed the prediction of kinetic properties, and the 
predictions agree with lifetime data. 


19181 (COO—2172-20) Load relaxation studies of a metallic 
glass. Hadnagy, T.D.; Krenisky, D.J.; Ast, D.G.; Li, C.Y. (Cornell 
Univ., Ithaca, N.Y. (USA). Dept. of Materials Science and Engineer- 
ing). 1977. Contract EY-76-S-02-2172. 4p. Dep. NTIS, PC A02/MF 
AOl. 

Experimental results of load relaxation studies of a commer- 
cial metallic glass as a function of temperature are reported. The 
data suggest that metallic glasses exhibit deformation behavior with 
flow laws similar to those governing plastic deformation in crystal- 
line solids. The lack of appreciable work hardening in annealed 
material and the identification of an anelastic component are also 
indicated by the experimental observations. (GHT) 


19182 (COO—4056-4) Development of ferromagnetic spinels for 
optical isolation at 10.6 um. Progress report, May 1, 1977—July 31, 
1977. Teegarden, K.J. (Rochester Univ., N.Y. (USA)). Jul 1977. 
Contract EY-76-S-02-4056. 16p. Dep. NTIS, PC A02/MF AOl. 

An analysis of factors which influence the optical transpar- 
ency of hot-pressed CdCr2S, at 10.6 wm was made. It was found that 
multiphonon absorption, an intrinsic process, is the factor which 
limits the ultimate achievable absorption coefficient, a, at 10.6 wm. 
Several extrinsic processes have also been found to affect the trans- 
mission of hot-pressed CdCr2S,. In sufficient concentration, oxygen 
appearing as SO,” or similar sulfate complexes contribute to a 
through an absorption band centered at 9.3 um. Cr2Os, appearing as 
a second phase with a different index of refraction, causes scattering 
in concentrations as low as .01 mole percent. Despite the identifica- 
tion of these processes, possible uncertainties in the value of reflec- 
tivity, and surface losses, prevent the establishment of a definite 
lower limit on the absorption coefficient. It was firmly established 
that a at 10.6 pm is decreased significantly upon cooling to 77°K. 
Thus, an a of 5 cm™', which would give a transmission of 85 
percent in an optical isolator, still appears to be possible. CdCr2Sey is 
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suggested as an alternative material since the potential of a lower 
intrinsic a is a direct consequence of its lower phonon frequencies. It 
is proposed that CdCr2Se, be emphasized in future work rather than 
CoCreSy. 


19183 (LBL—6619) Nucleation phenomena in the formation of 
electron-hole drops in Ge. Westervelt, R.M. (California Univ., Berke- 
ley (USA). Lawrence Berkeley Lab.). Sep 1977. Contract W-7405- 
ENG-48. 226p. Dep. NTIS, PC Al1/MF AOl1. 

Thesis. 

A detailed theory of the nucleation of electron-hole drops 
from a gas of free excitons in Ge is presented, together with a 
systematic experimental study of hysteresis and threshold phenom- 
ena in the luminescence of optically excited crystals of ultrapure Ge. 


19184 (LBL—6625) Electron spectroscopy and low energy elec- 
tron diffraction studies of silicon and titanium oxide surfaces. Chung, 
Y.W. (California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 
Jul 1977. Contract W-7405-ENG-48. 162p. Dep. NTIS, PC A08/MF 
AOl. 

Thesis. 

The chemisorption of acetylene, oxygen and aluminium on 
the silicon surface was studied by Auger and electron energy loss 
spectroscopy and low energy electron diffraction. A study of titan- 
ium oxide and strontium titanate surfaces is also presented. (GHT) 


19185 (LBL—6919) Wavelength modulation spectroscopy of se- 
miconductors. Kohn, S.E. (California Univ., Berkeley (USA). Law- 
rence Berkeley Lab.). Oct 1977. Contract W-7405-ENG-48. 11lp. 
Dep. NTIS, PC A06/MF AO1. 

Thesis. 

The use of modulation spectroscopy to study the electronic 
properties of solids has been very productive. The construction of a 
wide range Wavelength Modulation Spectrometer to study the opti- 
cal properties of solids is described in detail. Extensions of the 
working range of the spectrometer into the vacuum ultraviolet are 
discussed. Measurements of the reflectivity and derivative reflectiv- 
ity spectra of the lead chalcogenides, the chalcopyrite ZnGeP2, the 
layer compounds GaSe and GaS and their alloys, the ferroelectric 
SbSI, layer compounds SnS2 and SnSe2, and HfS2 were made. The 
results of these measurements are presented along with their inter- 
pretation in terms of band structure calculations. 


19186 (LBL—6922) Reactions and diffusion in the silver—ar- 
senic chalcogenide glass system. Holmquist, G.A. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Sep 1977. Contract W- 
7405-ENG-48. 49p. Dep. NTIS, PC A03/MF AO1. 

Thesis. 

The diffusion of Ag in amorphous As2S3 and As2Ses at 175°C 
is accompanied with the reduction of As from a valence of +3 to 
+2 and +2 to +1 to maintain charge neutrality in the glass. The 
reactions for the sulfide and selenide glasses are identical. Ag* alone 
diffuses at this temperature, all other ions are essentially immobile. 
An amorphous reaction product phase is formed in the diffusion 
zone with a composition range of 28.6 to 44.4 atomic percent Ag. 
The lower limit corresponds to all As cations of +2 valence (amor- 
phous Ag2AseS3). The upper limit, the maximum solubility of Ag in 
these glasses, corresponds to all As cations of +1 valence (amor- 
phous AgsAs2Ss3). The diffusivity of Ag in these glasses at 175°C in 
the concentration range of 10 to 35 atomic percent Ag is: Sulfide—4 
x 10°'* exp(+0.23 +- .01) (atomic % Ag), Selenide—2 x 10°” 
exp(+0.14 +- .01) (atomic % Ag). 


19187 (ORO—3861-21) Electric properties of liquids. Annual 
progress report, 1 November 1976—31 October 1977. Painter, L.R. 
(Tennessee Univ., Knoxville (USA). Dept. of Physics). 1977. Con- 
tract EY-76-S-05-3861. 27p. Dep. NTIS, PC A03/MF AOl1. 

Studies to develop a more accurate method of determining 
the optical and dielectric properties of liquids and solutions are 
described. In this method the ionization in the vapor adjacent to the 
liquid is used to monitor the photon beam strength before and after 
reflection. The ratio of ion currents is simply related to the reflec- 
tance which can, in turn, be analyzed to yield the electronic proper- 
ties of the liquid. (GHT) 


19188 (SAND—76-0219) Beam-bending method for determining 
the viscosity of glass. Gilbert, J.A. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). 10 Aug 1977. Contract EY-76-C-04-0789. 24p. Dep. 
NTIS, PC A02/MF AOl1. 

An evaluation of a beam bending method for measuring the 
viscosity (eta) of glass in the range of 10° to 10" poise is presented. 
The glasses used for the investigation were borosilicate formulations 
provided by the National Bureau of Standards (NBS) as viscosity 
standards. The evaluation was conducted using a DuPont thermal 
mechanical analyzer (TMA) which was fitted with a modified fur- 
nace and sample holder. In order to minimize temperature variations 
at the linear variable transformer a water cooled invar jacket was 
constructed and adapted to the measuring system. With these modifi- 
cations it was possible to measure viscosities to temperatures of 
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1000°C for as many as three samples per day. Measurements agreed 
to within 5°C of the NBS data and were reproducible to within 5 
percent. 


19189 (TID—27647) Low temperature electrical measurements 
of vapor deposited sodium—ammonia films. McNeal, N.A. (Minnesota 
Univ., Minneapolis (USA). School of Physics and Astronomy). Jun 
1977. Contract EY-76-S-02-1569. 115p. (E—1569-144). Dep. NTIS, 
PC A06/MF AOl1. 

Thesis. 

The observed transient high electrical conductivity in quick- 
frozen sodium-ammonia solutions prompted the present work, which 
is an attempt to determine the intrinsic resistivity of sodium-ammonia 
solid mixtures. Films of sodium and ammonia were formed directly 
from vapor onto substrates held at or below 5°K. The electrical 
resistivity of the films was measured as a function of sodium concen- 
tration. 


19190 Optical properties of the chalcopyrite semiconductors 
ZnGeP2, ZnGeAs,, CuGaS2, CuAlS., CulInSe2, and AginSe2. Rife, 
J.C.; Dexter, R.N.; Bridenbaugh, P.M.; Veal, B.W. (University of 
Wisconsin, Madison, Wisconsin 53706). Phys. Rev. B; 16: No. 10, 
4491-4500(15 Nov 1977). 

The reflectivities at 80 K of the chalcopyrite semiconductors 
CuGaS2, CuAlS2, CuInSez, AgInSez, ZnGeP2, and ZnGeAsz were 
measured in the energy range from 2 to 26 eV using sychrotron 
radiation. Occupied and unoccupied electronic states are described 
with the aid of the sharp reflectivity features from d levels and of the 
electronic spectrum from an ESCA spectrometer. 


19191 High-pressure studies of luminescent spectra and lifetimes 
in alkali halides doped with Cu* and Ag*. Klick, D.1.; Bieg, K.W.; 
Drickamer, H.G. (Department of Physics, School of Chemical Sci- 
ences). Phys. Rev., B; 16: No. 10, 4599-4607(15 Nov 1977). 

The effect of pressure to 140 kbar has been measured on the 
room-temperature luminescent properties of some sodium and potas- 
sium halides doped with Cu* and Ag*. The properties studied 
include peak location, peak half-width, and luminescent lifetime. A 
signal-averaging luminescent decay apparatus is described which 
permits the measurement of lifetimes in the range from 50 nsec to 10 
sec. The peak locations and half-widths are discussed in terms of a 
single-configuration coordinate model, and parameters characteristic 
of the potential wells are extracted. Following Kubo’s picture of 
phonon-assisted transitions, these parameters are used to predict the 
change in lifetime with pressure. The agreement between experiment 
and calculation is reasonable. The possibilities and limitations of the 
analysis are discussed. 


19192 (UCRL-Trans—11306) Spectroscopic investigation of 
fluorophosphate and fluoroberyllate glasses activated by ions of triva- 
lent neodymium. Golubtsov, L.A.; Egorova, V.F.; Zubkova, V.S.; 
Lunter, S.G.; Mak, A.A.; Khalilev, V.D. Nov 1977. Translated from 
pp 230-240 of Spektroskopiya Kristallov, Izd. Nauka, Leningrad, 
1973. 1lp. Dep. NTIS, PC A02/MF AO1. 

A detailed investigation of the properties of fluorophosphate 
and fluoroberyllate glasses activated with Nd* ions with activator 
concentration varying from 0.1 to 8 percent were carried out. These 
glasses are highly transparent from 150 to 5000 nm. The absorption 
spectra of trivalent Nd ions consist of a large number of relatively 
narrow bands located in the uv, visible, and ir regions, with a 
redistribution of the intensities of the absorption bands (as compared 
with silicate glasses) being typical of fluoroberyllate glasses; a drastic 
redistribution of intensity is not observed in fluoroborate glasses. 
Investigation of the absorption spectra as Nd ion concentrations 
were increased showed that the intensities of all bands obeyed Beer's 
law. The luminescence quantum yield and quenching time were 
measured; total quantum yields of glasses of this type reach 100 
percent. The chain structure of these glasses is apparently the reason 
for the improvement in their spectroscopic properties as compared 
with silicate glasses. The glasses studied are sufficiently chemically 
stable for use in lasers, but their thermal stability is at present too 
low. 3 figures, 2 tables. (RWR) 


19193 Director bend mode behavior near a nematic to smectic-A 
phase transition. Birecki, H. (Univ. of California, Berkeley); Litster, 
J.D. Mol. Cryst. Lig. Cryst.; 42: No. 1-3, 33-41(1977). 

From 6. international liquid crystal conferene; Kent State 
Univ., Ohio, USA (Aug 1976). 

Measurements of the intensity and spectrum of light scattered 
by bend mode director fluctuations near the smectic-A to nematic 
phase transition of cyanobenzylidene octyloxyaniline are presented 
and analyzed. The longitudinal correlation length in the nematic 
phase appears to diverge as (T - T/sub c/)/sup -0.75/, and the data 
are consistent with the Jaehnig—Brochard scaling function up to q 
xi/sub parallel/ = 10. The bend viscosity diverges as (T - T/sub c/ 
)/sup -0.5/ when corrections for background and Arrhenius tem- 
perature dependence are included. 2 figures. 
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19194 Bands, clusters, and crystal field splitting: understanding 
SF; rotational levels. Harter, W.G. (Univ. of Colorado, Boulder); 
Patterson, C.W. Int. J. Quant. Chem., Symp.; No. 11, 479-492(1977). 

From International symposium on atomic, molecular, and 
solid state theory, collision phenomenon, and computational meth- 
ods; Sanibel Island, Florida, USA (16 Jan 1977). 

The elementary theory of electron bands for one-dimensional 
lattices is compared with a new approach to the theory of crystal- 
field splitting. Nomograms are given for determining the qualitative 
features of orbital level spectra for anisotropic crystal fields having 
polygonal (D/sub n/) or octahedral (O) symmetry. The methods 
described are becoming an important part of the analysis of the 
rovibrational fine structure of SFs and other symmetric molecules. 


19195 Low-temperature properties of resins and their correla- 
tions. Hartwig, G. (Insitut fuer Experimentelle Kernphysik, Karls- 
ruhe, Ger.). pp 283-290 of In Advances in cryogenic engineering. 
Volume 22. Timmerhaus, K.D.; Reed, R.P.; Clark, A.F. (eds.). New 
York; Plenum Press (1977). 

From International cryogenic materials conference; Kingston, 
Ontario, Canada (22 Jul 1975). 

See CONF-750716—. 

At low temperatures material properties such as thermal 
contraction, Young’s modulus, and specific heat are rather indepen- 
dent of the chemical structure of resins compared to other param- 
eters such as thermal conductivity, fracture stress, and irreversible 
deformation energy. For a rough estimate, the influence of fillers on 
material parameters can be calculated by a geometrical superposition 
of the properties of the components. Special precaustions must be 
given to boundary conditions between filler and resin in a more 
rigorous treatment. 


19196 Well-channeled ions with greater-than-random energy loss 
rates. Holland, O.W.; Appleton, B.R. (Oak Ridge National Lab., 
TN). pp 585-587 of In Proceedings of the fourth conference on the 
scientific and industrial applications of small accelerators. Duggan, 
J.L.; Morgan, I.L. (eds.). New York; Institute of Electrical and 
Electronics Engineers, Inc. (1976). 

From 4. annual conference on the use of small accelerators; 
Denton, TX, USA (25 Oct 1976). 

See CONF-761059—. 

A new observation in which well-channeled ions were ob- 
served to have greater-than-random energy loss rates is reported. 
Measurements for 1-MeV He ions transmitted through 0.25 ym Si 
single crystals along the (111) planar direction showed two distinct 
groups of well channeled ions; one had an energy loss rate less-than- 
random, as expected, while the other showed an energy loss rate 
substantially greater-than-random. 13 references. (JFP) 


19197 Binding energy of an electron to a three-defect-complex in 
CdTe. Bell, R.O. (Mobil Tyco Solar Energy Corp, Waltham, Mass). 
Solid State Commun.; 16: No. 7, 913-916(1 Apr 1975). 

Recent measurements on halogen-doped CdTe show an un- 
identified electron trapping level at 0.05 eV. By use of a mass action 
approach to self compensation involving a substitutional halogen, X/ 
sub Te/, and a cadmium vacancy, V/sub Cd/, it can be shown that, 
in addition to the two-defect complex, V/sub Cd/X/sub Te/, the 
three-defect complex (V/sub Cd/2X/sub Te/) is present in substan- 
tial concentrations. A calculation of the binding energy of an elec- 
tron to this three-defect-complex using the configurational interac- 
tion and one electron wave function leads to a bound state with a 
depth about right for the unidentified level. 


CORROSION, EROSION, AND DEGRADATION 


REFER ALSO TO CITATION(S) 17005, 17364, 17365, 18122, 
18162, 18163, 19206 


19198 (BNL—23182) Temperature dependence of phonons in 
pyrolitic graphite. Brockhouse, B.N.; Shirane, G. (Brookhaven Na- 
tional Lab., Upton, N.Y. (USA)). 1977. Contract EY-76-C-02-0016. 
12p. (CONF-770913—5). Dep. NTIS, PC A02/MF AO1. 

From International conference on lattice dynamics; Paris, 
France (5 Sep 1977). 

Dispersion curves for longitudinal and transverse phonons 
propagating along and near the c-axis in pyrolitic graphite at tem- 
peratures between 4°K and 1500°C have been measured by neutron 
spectroscopy. The observed frequencies decrease markedly with 
increasing temperature (except for the transverse optical “rippling” 
modes in the hexagonal planes). The neutron groups show interest- 
ing asymmetrical broadening ascribed to interference between one 
phonon and many phonon processes. 


19199 (CONF-770102—, pp 189-213) Leaching of glass. Hench, 
LL... 1977. 

From Workshop on ceramic and glass radioactive waste 
forms; Germantown, MD, USA (4 Jan 1977). 

In Ceramic and glass radioactive waste forms. 
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Understanding surface compositional profiles of glasses over a 
range of 0-2000 A with a variety of analytical instruments shows that 
five general types of glass surfaces exist. The surface character of a 
glass article depends upon bulk composition and environmental 
history during which surface dealkalization, film formation, and 
network dissolution can occur. Environmental-surface interactions 
generally result in complex compositional profiles of all the constitu- 
ents in a glass. Durable glasses almost always develop a stable 
surface film which has a higher concentration of network formers 
than the bulk composition. Compositional effects that are used to 
improve glass durability usually improve the stability of the surface 
films. Durability tests or service conditions that lead to film destruc- 
tion are especially severe for the most silicate glasses. 43 references. 


19200 (COO—2712-3) Oxidation of graphite under compressive 
stress. Thrower, P.A.; Marx, D.R. (Pennsylvania State Univ., Uni- 
versity Park (USA). Dept. of Material Sciences). 1977. Contract EY- 
76-S-02-2712. 2p. (CONF-770701—1). Dep. NTIS, PC A02/MF 
AOl. 

From 13. biennial conference of the American Carbon Soci- 
ety; Irvine, CA, USA (18 Jul 1977). 

The effect of compressive stress on the oxidation rate of 
graphite in argon with small additions of water vapor was deter- 
mined. Other factors affecting the gasification rate, such as tempera- 
ture, flow rate and inhibiting species are also investigated. (GHT) 


19201 (COO—2712-4) Effect of oxidation on the compressive 
strength of graphite. Thrower, P.A.; Bognet, J.C. (Pennsylvania 
State Univ., University Park (USA). Dept. of Material Sciences). 
1977. Contract EY-76-S-02-2712. 2p. (CONF-770701—3). Dep. 
NTIS, PC A02/MF AO1. 

From 13. biennial conference of the American Carbon Soci- 
ety; Irvine, CA, USA (18 Jul 1977). 

The way in which oxidation in air influences the compressive 
strength and strain-to-failure of two different graphites was investi- 
gated. Results are presented. (GHT) 


19202 Reaction between Cr2O; and liquid sodium sulfate at 
1200°K. Liang, W.W. (Univ. of Illinois, Chicago); Elliott, J.F. pp 
557-575 of In Proceedings of the symposium on properties of high 
temperature alloys with emphasis on environmental effects. Volume 
77-1. Foroulis, Z.A.; Pettit, F.S. (eds.). Princeton, NJ; The Electro- 
chemical Society, Inc. (1976). 

From Electrochemical Society meeting; Las Vegas, NV, 
USA (17 Oct 1976). 

See CONF-761057—P1. 

The reaction between sodium sulfate and compounds of chro- 
mium at 1200°K has been studied with the cell W, WS2, NaS 
[Na* (B-alumina)] NazSO,, P/sub SO2/, P/sub O2/, Pt. With this cell 
it is possible to monitor the change in activity of NasO in sodium 
sulfate arising from additions of Cr2Os(s), NaeCrO4, Cro(SOx4)s and 
Cr(s) to the sulfate. The interaction between the gas composition and 
the compounds of chromium that are present in the salt has been 
measured. At pressures in the range of P/sub SO./ = 0.5 atm and P/ 
sub O2/ = 0.5 atm (P/sub SO3/ = 0.8 atm), chromium is present in 
the sulfate as Cr** ions [Cr2(SOx4)s] and the solubility of chromium at 
saturation with Cr2Os is 1500 ppM. At pressures in the range of P/ 
sub SO2/ = 9.3 x 10°° and P/sub O2/ = 0.21 atm (P/sub SO3/ = 
10-° atm), chrcmium is present principally as Cr® ions (NazCrO,) 
and the solubility of chromium at saturation with Cr2Os is approxi- 
mately 300 ppM. There appears to be a minimum in the solubility 
between these two pressures of SOs. 


RADIATION EFFECTS 


REFER ALSO TO CITATION(S) 16937, 16947, 16968, 19063, 
19112, 19145 


19203 (ALO/3701—76/1, pp 187-188) Effects of high radiant 
flux on material properties at high temperatures. Avery, D. 1976. 

From Workshop on the 5 MW solar tower program; Hous- 
ton, TX, USA (17 May 1976). 

In Report on the symposium and workshop on the 5 MWt 
solar thermal test facility. 

The unknown effects of high radiant flux at high temperatures 
on oxidation, creep, stress-corrosion cracking, thermal fatigue, and 
optical coating degradation in materials are pointed out. It is suggest- 
ed that the proposed 5 MW solar test facility would be useful for 
accelerated solar testing of paints, textiles, dyes, polymers, rubbers, 
and leather. 


19204 (CONF-770102—, pp 139-146) Metamict minerals: alter- 
nation and radiation damage effects. Ewing, R.C. 1977. 

From Workshop on ceramic and glass radioactive waste 
forms; Germantown, MD, USA (4 Jan 1977). 

In Ceramic and glass radioactive waste forms. 

The efficacy of studying alteration and radiation damage 
effects in metamict minerals is that they provide models for the 
evaluation of long term effects that cannot be reproduced in the 
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laboratory. Other natural analogues such as volcanic glasses and 
tektites may provide information on the long range stability of 
glasses as a function of pressure, temperature and composition (e.g., 
most volcanic glasses for which age dates are available are less than 
2 m.y. old). Effects of radiation damage (e.g., fission tracks) on the 
same types of glasses may provide information on such factors as: (1) 
self-induced annealing (fission track fading) as a function of tempera- 
ture and composition, and (2) increased susceptibility to leaching as a 
result of radiation damage along track paths. 12 references. 


19205 Saturated photodissociation of CsI. Grossman, L.W.; 
Hurst, G.S.; Payne, M.G.; Allman, S.L. (Oak Ridge National Lab., 
Tenn. (USA)). Chem. Phys. Lett.; 50: No. 1, 70-73(15 Aug 1977). 

Every CsI molecule in a small volume was photodissociated 
with a laser pulse; a second pulsed laser detected each Cs atom 
through resonance ionization spectroscopy. Besides proving one- 
molecule detection, cross sections for photodissociation of CsI were 
obtained as a function of wavelength. 


19206 (UCRL—80043) Effects of barrier layers and surface 
smoothness on 150-ps, 1.064-.m laser damage of AR coatings on glass. 
Apfel, J.H.; Enemark, E.A.; Milam, D.; Smith, W.L.; Weber, M.J. 
(Optical Coating Lab., Inc., Santa Rosa, Calif. (USA); California 
Univ., Livermore (USA). Lawrence Livermore Lab.). Oct 1977. 
Contract W-7405-ENG-48. 5p. (CONF-771061—3). Dep. NTIS, PC 
A02/MF AOI. 

From Symposium on optical materials for high power lasers; 
Boulder, CO, USA (4 Oct 1977). 

We observed that the maximum internal electric field at the 
threshold of damage in antireflection (AR) coatings, as calculated 
from our measured threshold flux, is lower than for high reflector 
(HR) coatings. The difference in damage vulnerability is attributed 
to the coating-substrate interface which is illuminated when AR 
coated but is protected by interference reflection when HR coated. 
To test this postulate, experiments were designed using evaporated 
interference coatings of silicon oxide (silica) and titanium oxide 
(titania) of different compositions on glass substrates of different 
surface smoothnesses. These were damage-tested with 150-ps, 1.064- 
pm laser pulses. We find that for silica/titania AR coatings on BK-7 
glass, a barrier or protecting layer of silica adjacent to the substrate 
improves the damage threshold whereas the substrate surface 
smoothness is not critical for short pulses. In one experiment, alumi- 
num oxide (alumina) was used for the barrier layer between the AR 
coating and the substrate. 


19207 (UCRL-Trans—11231) Laser destruction of alkali-halide 
crystals. Gorshkov, V.G.; Danileiko, Yu.K.; Epifanov, A.S.; Loba- 
chev, V.A.; Manenkov, A.A.; Sidorin, A.V. (AN SSSR, Moscow. 
Fizicheskij Inst.). Mar 1977. Translation of Preprint No. 174, Lebe- 
dev Physics Institute, USSR Academy of Sciences, Moscow (1976). 
21p. Dep. NTIS, PC A02/MF AOl1. 

Laser destruction of solid transparent dielectrics remains a 
complex and controversial one in the physics of interaction of 
powerful electromagnetic radiation with matter. This is examined for 
alkali halide crystals. (GHT) 


19208 Relationship of microstructural components in pyrocarbon 
coatings to irradiation performance. Krautwasser, P. (Inst. fuer Reak- 
torentwicklung der Kernforschungsanlage Juelich, Germany. Trans. 
Am. Nucl. Soc.; 27: 247-248(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


19209 Helium and hydrogen implantation of vitreous silica and 
graphite. Thomas, G.J. (Sandia Labs., Livermore, CA); Bauer, W.; 
Mattern, P.L.; Granoff, B. pp 97-111 of In Radiation effects on solid 
surfaces. Kaminsky, M. (ed.). Washington, DC; American Chemical 
Society (1976). 

From Symposium on radiation effects on solid surfaces; Chi- 
cago, IL, USA (25 Aug 1975). 

See CONF-750839—. 

The effects of 150- to 300-keV helium and hydrogen implan- 
tation were studied by a number of techniques--optical and scanning 
electron microscopy, gas reemission measurements, and microtopo- 
graphy--on two materials which have potential CTR applications, 
graphite and vitreous silica. In graphite, changes in surface structure 
were observed over the entire implant temperature range of -160° to 
1200°C. At higher temperatures, there was evidence for hydrogen-- 
carbon chemical reaction. Vitreous silica was stable under helium 
and hydrogen implantation, with no surface deformation at any 
implant temperature from approximately 100° to approximately 
800°C. Volume compaction measurements were made at high dose 
levels, and evidence was found for chemical bonding during hydro- 
gen implantation. 10 figures, 1 table. 


19210 Analysis of implanted layer in silicon for semiconductor 
device processing. Shah, P. (Texas Instruments, Inc., Dallas). pp 411- 
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419 of In Proceedings of the fourth conference on the scientific and 
industrial applications of small accelerators. Duggan, J.L.; Morgan, 
I.L. (eds.). New York; Institute of Electrical and Electronics Engi- 
neers, Inc. (1976). 

From 4. annual conference on the use of small accelerators; 
Denton, TX, USA (25 Oct 1976). 

See CONF-761059—. 

A description is given of a technique and scheme developed 
from basic physical principles for analyzing and predicting implanted 
and redistributed profiles of common dopants such as boron, arsenic, 
phosphorus, and antimony. Basis of the scheme is a well known 
diffusion equation with initial conditions determined from the im- 
plant parameters. Various effects that must be considered for accu- 
rate and reliable prediction of the impurity distribution and sheet 
resistance variation of the implanted layers are the initial distribu- 
tion, partial electrical activation and complex formation, concentra- 
tion dependent, temperature dependent impurity diffusion coeffi- 
cients and carrier mobilities, orientation, species dependent segrega- 
tion of impurities at oxide-Si interface. The scheme in addition to 
including these effects considers process conditions such as tempera- 
ture orientation dependent oxidation and has flexibility of handling 
heat treatment sequences in different ambient and at different tem- 
peratures. The numerical scheme presents the total and electrically 
active impurity depth distributions, sheet resistance of the layer, 
junction depths, and thickness of oxide grown in a form that is 
usable for process design optimization and sensitivity analysis. The 
results are in well agreement with data obtained by experimental 
techniques. 


19211 Implantation in GaAs and other III-V compounds. Davies, 
D.E. pp 420-429 of In Proceedings of the fourth conference on the 
scientific and industrial applications of small accelerators. Duggan, 
J.L.; Morgan, I.L. (eds.). New York; Institute of Electrical and 
Electronics Engineers, Inc. (1976). 

From 4. annual conference on the use of small accelerators; 
Denton, TX, USA (25 Oct 1976). 

See CONF-761059—. 

Considerable interest has recently arisen in applying implanta- 
tion to GaAs and other 3-5 compounds where there is, in addition to 
the customary doping, the added incentive of being able to form S.I. 
layers and introduce isoelectronic centers. Despite challenging prob- 
lems that extend beyond those commonly encountered on implanting 
elemental silicon, impressive devices that incorporate implantation 
are beginning to emerge. The most effectively utilized attributions of 
implantation are highly controllable low dose n-type implants and 
the formation of S.I. regions. The dominant fields of application 
appear to be in microwave devices and electro-optic devices; exam- 
ples of sophisticated devices in these areas are presented. 


19212 Displacement defects in semiconductors produced by elec- 
trons. Watkins, G.D. (Lehigh Univ., Bethlehem, PA). pp 588-593 of 
In Proceedings of the fourth conference on the scientific and indus- 
trial applications of small accelerators. Duggan, J.L.; Morgan, I.L. 
(eds.). New York; Institute of Electrical and Electronics Engineers, 
Inc. (1976). 

From 4. annual conference on the use of small accelerators; 
Denton, TX, USA (25 Oct 1976). 

See CONF-761059—. 

Electron irradiation from a small accelerator can provide a 
powerful tool for the production and study of simple lattice defects 
in semiconductors. Combining the unique features of electron dis- 
placement damage (deep penetration into the material, sharp energy 
thresholds for atomic displacement, beam directional effects) with 
the diagnostic power of electron paramagnetic resonance and optical 
spectroscopy, it has been possible to unravel the complex defects and 
damage processes in a few representative systems. Examples are 
given from studies in silicon and zinc selenide. 


19213 Transient ionization effects in insulators. Leadon, R.E. 
(IRT Corp., San Diego, CA). pp 594-597 of In Proceedings of the 
fourth conference on the scientific and industrial applications of 
small accelerators. Duggan, J.L.; Morgan, I.L. (eds.). New York; 
Institute of Electrical and Electronics Engineers, Inc. (1976). 

From 4. annual conference on the use of small accelerators; 
Denton, TX, USA (25 Oct 1976). 

See CONF-761059—. 

Ionizing radiation causes many transient effects in insulators, 
one of the most important in present technology being the radiation- 
induced electrical conductivity. The prompt induced conductivity is 
proportional to the dose rate, with an average energy per electron- 
hole pair of about three times the bandgap of the insulator. The 
actual conductivity depends on the density of carrier traps in the 
insulator. The detailed understanding of ionization effects in SiOz has 
aided the development of radiation-hard MOS devices. 


CHEMISTRY 


CHEMISTRY 


REFER ALSO TO CITATION(S) 18398, 20083 


19214 (ORNL—5297) Chemistry Division annual progress report 
for period ending March 31, 1977. (Oak Ridge National Lab., Tenn. 
(USA)). Sep 1977. Contract W-7405-ENG-26. 204p. Dep. NTIS, PC 
A10/MF AOl1. 

Separate abstracts were prepared for each section. 


ANALYTICAL AND SEPARATIONS CHEMISTRY 


REFER ALSO TO CITATION(S) 17013, 18027, 19683, 19787, 
19789, 19863, 19998, 20050, 20075, 20078 


19215 (GA-A—14500) Analytical Chemistry Department annual 
report, 1976. Mosen, A.W. (ed.). (Gulf General Atomic Co., San 
Diego, Calif. (USA)). 2 Aug 1977. Contract EY-76-C-03-0167-017- 
023-053-056. 47p. Dep. NTIS, PC A03/MF AO1. 

The analytical methods developed or adopted for use in the 
radiochemistry and gamma-ray spectroscopy, HTGR fuel reprocess- 
ing support, HTGR fuel development support, Fort St. Vrain Reac- 
tor support, and miscellaneous programs are discussed. (LK) 


19216 (UCID—15644-77-2) General Chemistry Division quarter- 
ly report, April—June 1977. Harrar, J.E. (ed.). (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 29 Sep 1977. Con- 
tract W-7405-ENG-48. 54p. Dep. NTIS, PC A04/MF AOI. 

Research progress is reported in the following fields: analyt- 
ical R and D for the nuclear explosives programs, analytical R and 
D for the energy programs (mass spectrometer for oil shale, models 
of combustion processes), and special projects (multiple-gas analyz- 
er, aerosol coagulation, NURE analysis). (DLC) 


ACTIVATION AND NUCLEAR REACTION PROCEDURES 
REFER ALSO TO CITATION(S) 19638 


19217 Determination of sulfur in environmental materials by 
thermal neutron caputre prompt gamma-ray spectrometry. Jurney, 
E.T.; Curtis, D.B.; Gladney, E.S. (Los Alamos Scientific Lab., NM). 
Anal. Chem.; 49: No. 12, 1741-1743(Oct 1977). 

Thermal neutron induced prompt y-ray spectrometry has 
been investigated as a technique to measure elemental S concentra- 
tions in complex materials. Comparison of analytical results of 
standardized materials shows the method to be accurate. Repeated 
analyses of 100 mg of elemental S gave a 1 percent standard 
deviation from the mean. The standard deviation increased with 
decreasing quantities of S. Standardized Orchard Leaves containing 
500 pg of S had a 13 percent standard deviation from the mean of 
repetitive analysis. Calcium and K are the only common elements 
that directly interfere with the analysis. 


19218 Concentration profiling of lithium in solids by neutron 
time-of-flight. Overley, J.C.; Lefevre, H.W. (Univ. of Oregon, 
Eugene). pp 282-294 of In Radiation effects on solid surfaces. Ka- 
minsky, M. (ed.). Washington, DC; American Chemical Society 
(1976). 

From Symposium on radiation effects on solid surfaces; Chi- 
cago, IL, USA (25 Aug 1975). 

See CONF-750839—. 

Lithium concentration as a function of depth below the 
surface of a solid of otherwise-known composition is determined by 
measuring neutron spectra from the ’Li(p,n)7Be reaction. Depths of 
the order of 50 4m are probed nondestructively in a single measure- 
ment with a depth resolution of a few microns or better depending 
on host materials and operating parameters. Sensitivity in the ab- 
sence of background-producing materials can reach several atomic 
parts per million at 10% accuracy. Since at high concentrations 
measurements may be made in a few minutes, changes in lithium 
concentration caused by beam heating may be followed in real time. 


19219 Two methods using ion beams for detecting and depth 
profiling light impurities in materials. Terreault, B. (Universite du 
Quebec, Varennes); Leroux, M.; Martel, J.G.; St-Jacques, R.; Bras- 
sard, C.; Cardinal, C.; Chabbal, J.; Deschenes, L.; Labrie, J.P.; 
L’ Ecuyer, J. pp 295- 307 of In Radiation effects on solid surfaces. 
Kaminsky, M. (ed.). Washington, DC; American Chemical Society 
(1976). 

From Symposium on radiation effects on solid surfaces; Chi- 
cago, IL, USA (25 Aug 1975). 

See CONF-750839—. 

We describe two methods of detecting and depth profiling 
light elements (H to O) implanted into higher Z materials without 
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sample erosion. The first method, to detect simultaneously C, N, and 
O in films a few micrometers thick, uses Li-induced nuclear reac- 
tions producing fast forward alphas and deuterons. The detectability 
limits are about 1077 age 2 and the resolution is 0.15 pm. The 
second method can profile all elements lighter than carbon in thin or 
thick samples. The atoms knocked out of the targets are detected by 
10 to 40 MeV heavy ions. Isotopes are distinguished; a detectability 
limit of 10~* g/cm? and depth resolution of 300 A were obtained, but 
10- '° g/cm? and 100 A are possible. 


19220 Activation analysis course experiments with a 14-MeV 
neutron generator. Miller, D.A.; Miller, G.E. (Univ. of California, 
Irvine). pp 270-272 of In Proceedings of the fourth conference on 
the scientific and industrial applications of small accelerators. 
Duggan, J.L.; Morgan, I.L. (eds.). New York; Institute of Electrical 
and Electronics Engineers, Inc. (1976). 

From 4. annual conference on the use of small accelerators; 
Denton, TX, USA (25 Oct 1976). 

See CONF-761059—. 

The use of a 14 MeV neutron generator system in the radio- 
chemistry teaching program of the Chemistry Department of the 
University of California at Irvine is described. Several different 
types of experiment are outlined to indicate the broad applicability 
of such a system to an instructional program in Chemistry. The 
program has encompassed instruction of undergraduates, graduate 
students and a Summer Institute Workshop for College Professors. 


19221 14-MeV neutron activation analysis of oxygen and nitro- 
gen in coal. Chyi, L.L.; James, W.D.; Ehmann, W.D.; Sun, G.H.; 
Hamrin, C.E. Jr. (Univ. of Kentucky, Lexington). pp 281-287 of In 
Proceedings of the fourth conference on the scientific and industrial 
applications of small accelerators. Duggan, J.L.; Morgan, I.L. (eds.). 
New York; Institute of Electrical and Electronics Engineers, Inc. 
(1976). 

From 4. annual conference on the use of small accelerators; 
Denton, TX, USA (25 Oct 1976). 

See CONF-761059—. 

Applications of 14 MeV Cockcroft-Walton neutron gener- 
ators to the determination of oxygen and nitrogen contents in coal 
are discussed. '*N photopeaks from the 'O(n,p)'®N reaction are 
used for the oxygen determinations. Positron annihilation radiation 
from ™N produced by the 'N(n,2n)'*N reaction is counted in 
coincidence for the nitrogen determinations. A multiscaling tech- 
nique is employed in both cases. Compared to other oxygen and 
nitrogen determination methods which require sample dissolution, 
our INAA techniques are faster and may be more accurate in 
determining total oxygen and nitrogen contents. 


19222 Use of 14-MeV neutron generator in analysis of coal and 
coal derivatives. Miller, G.E. (Univ. of California, Irvine); Volborth, 
A. pp 288-292 of In Proceedings of the fourth conference on the 
scientific and industrial applications of small accelerators. Duggan, 
J.L.; Morgan, I.L. (eds.). New York; Institute of Electrical and 
Electronics Engineers, Inc. (1976). 

From 4. annual conference on the use of small accelerators; 
Denton, TX, USA (25 Oct 1976). 

See CONF-761059—. 

Results for several representative coal samples from high 
precision determinations of elemental oxygen via the '®O (n,p) '*N 
reaction induced by 14 MeV neutrons from a neutron generator are 
presented. These are discussed from the aspect of the importance of 
the sample preparation steps for samples analysed by this and “con- 
ventional” coal analysis techniques, and also from the aspect of the 
information that can be obtained by attempting a material balance 
computation. 


19223 Analytical apolications of protons from a 3 MV accelera- 
tor. Walker, J.; Hunt, S.E.; Earwaker, L.G. (Univ. of Birmingham, 
Eng.). pp 522-525 of In Proceedings of the fourth conference on the 
scientific and industrial applications of small accelerators. Duggan, 
J.L.; Morgan, I.L. (eds.). New York; Institute of Electrical and 
Electronics Engineers, Inc. (1976). 

From 4. annual conference on the use of small accelerators; 
Denton, TX, USA (25 Oct 1976). 

See CONF-761059—. 

Approximately 30 percent of the beam time of the 3 MV 
Dynamitron accelerator in the Birmingham Radiation Centre is 
devoted to research relating to elemental analysis using proton 
beams. The two major areas of interest are analysis through proton- 
induced X-rays and the determination of fluorine using the '°F(p,ay) 
reaction. Thick target K x-ray yields from Ti, Ni, Cu, Mo and Ag 
have been measured, and ionisation cross-sections extracted and 
compared with theory. The technique has also been used to deter- 
mine concentrations of heavy metals in human liver and blood 
samples. The fluorine reaction has been used to investigate the role 
played by fluorine in the properties of chromium plating made from 
solutions containing fluorosilicates. Also, the surface and depth 
distribution of fluorine in fluorinated polyethylene has been mea- 
sured and compared with the results of standard chemical analyses. 


ERA VOL. 3, NO. 8 


19224 Microanalysis of light elements by means of *Li-induced 
reactions. L’Ecuyer, J.; Brassard, C.; Cardinal, C.; Deschenes, L.; 
Jutras, Y.; Labrie, J.P. (Univ. of Montreal). pp 560-567 of In Pro- 
ceedings of the fourth conference on the scientific and industrial 
applications of small accelerators. Duggan, J.L.; Morgan, I.L. (eds.). 
New York; Institute of Electrical and Electronics Engineers, Inc. 
(1976). 

From 4. annual conference on the use of small accelerators; 
Denton, TX, USA (25 Oct 1976). 

See CONF-761059—. 

The use of nuclear reactions for surface analysis has already 
been recognized, not only as an accurate technique but also as an 
interesting field offering excellent opportunities for small accelerator 
groups. The Rutherford backscattering (RBS) of light ions so suc- 
cessfully employed in the detection of heavy impurities, is hardly 
applicable to light element because of the Z? dependence of the cross 
section. We show that the use of a ®Li ion beam, at moderate energy 
(5 to 10 MeV) offers a quantitative probe for detecting and profiling 
all nuclei ranging from lithium to fluorine. We have taken advantage 
of the high Q-value of ®Li reactions to obtain very clean p, d, and a 
= coming from such light elements even in the presence of a 
thick heavy host matrix. Cross sections for these reactions on '7C, 
14N, '®O have been measured at forward and backward angles. The 
detection around 0 = 0° allows a very large counter solid angle 
without loss of energy resolution, because the kinematical spread is a 
second-order effect. The observation at backward angles enhances 
the depth-resolution. Sensitivity, selectivity, probing depth and 
depth resolution of ®Li induced reactions are discussed and compari- 
sons are made with other reactions. From the point of view of 
generality and depth resolution *Li beams present many advantages 
over more conventional beams. 


19225 (DOE-tr—19) Exact location of fluorine on polluted nee- 
dies of Abies alba by microanalysis using protons. Garrec, J.P.; 
Bligny, R.; Fourcy, A.; Ligeon, E.; Bontemps, A. Translated from J. 
Radioanal. Chem.; 19: 359-365(1974). 6p. Dep. NTIS, PC A02/MF 
AOl. 

Microanalysis by nuclear reaction is used to study the distri- 
bution of polluting elements in plants. The fact is that the direct 
detection of a radiation of the reaction 'F(p,a)'*O is a means for 
quantitatively observing distribution of fluorine accumulated by 
polluted needles of Abies alba. By this technique, allowing measure- 
ment of the quantity of fluorine distributed near the surface, we have 
revealed two distinct sites for fluorine accumulation: one at the 
necrotized tip of the needle, the second one in the narrow strip of 
tissues forming the demarcation between healthy tissues and necro- 
tized tissues. The distribution of fluorine along the needle and the 
contents measured differ according to the surface considered. The 
upper surface is more polluted than the inside surface. The age of the 
needles is another factor involving the magnitude of the fluorinated 
accumulation. 


CHEMICAL PROCEDURES 
REFER ALSO TO CITATION(S) 16459 


19226 (AERE-R—8794) Determination of plutonium/uranium 
ratios by controlled-potential coulometry at a solid electrode. Phillips, 
G.; Crossley, D. (SEE ALSO- 6413030 UKAEA Research Group, 
Harwell. Atomic Energy Research Establishment). May 1977. 24p. 
Dep. NTIS (US Sales Only), PC A02/MF AOl1. 

The quantitative reduction of uranium from UO2** to U* in 
molar hydrochloric acid or molar sulphuric acid by electrogenerated 
hydrogen at the platinum or gold mesh electrode has been achieved 
as the preliminary step before the controlled-potential coulometric 
determination of plutonium and uranium. Following the quantitative 
reduction of uranium and plutonium, U* is oxidised to UO2** by 
secondary oxidation with electrogenerated Pu** from Pu* in a 
combined rapid reaction at the platinum or gold electrode and the 
coulomb equivalent of the two reactions measured. The plutonium is 
then determined coulometrically by reduction back to the Pu** state 
leaving the uranium unchanged. From these measurements the Pu/U 
ratio can be calculated. These three reactions are achieved by the 
application of a sequence of appropriate potentials in the working 
compartment of a three electrode electrolysis cell using a solid 
working electrode throughout and without any chemical adjustment 
of the valency states or the addition of any reagents following 
dissolution of the sample. 


19227 (LA-UR—77-2166) Highly selective coulometric method 
and equipment for the automated determination of plutonium. Jackson, 
D.D.; Hollen, R.M.; Roensch, F.R.; Rein, J.E. (Los Alamos Scientif- 
ic Lab., N.Mex. (USA)). 1977. Contract W-7405-ENG-36. 10p. 
(CONF-771031—8). Dep. NTIS, PC A02/MF AO1. 

From 2i. conference on analytical chemistry in energy tech- 
nology; Gatlinburg, TN, USA (4 Oct 1977). 

A highly selective, controlled-potential coulometric method 
has been developed for the determination of plutonium. An automat- 
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ed instrument, consisting of commercial electronic components 
under control of a programmable calculator, is being constructed. 
Half-cell potentials and interfering anions are listed. 


19228 (NBL—287) Potentiometric determination of boric acid in 
elemental boron with a fluoroborate specific ion electrode. Inlow, R.O. 
(Energy Research and Development Administration, New Bruns- 
wick, N.J. (USA). New Brunswick Lab.). Sep 1977. 7p. Dep. NTIS, 
PC A02/MF AOl1. 

Divers uses for elemental boron in nuclear technology fre- 
quently require specified quantitative limits on the boric acid oxida- 
tion film that forms on the surface of boron particles. A fast, reliable 
method for determining trace quantities of boric acid using a fluoro- 
borate specific ion electrode is presented. The sensitivity and preci- 
sion of the method are improved over those of comparable spectro- 
photometric methods. 


19229 (SRO—854-15) Preparation and characterization of glass 

for use in thermionic gas chromatographic detectors. 
Lubkowitz, J.A.; Semonian, B.P.; Galobardes, J.; Rogers, L.B. 
(Georgia Univ., Athens (USA). Dept. of Chemistry). May 1977. 
Contract EY-76-S-09-0854. 16p. Dep. NTIS, PC A02/MF AOl. 

Glass beads containing rubidium or cesium can be prepared 
from either laboratory glass or synthetic glass mixtures. The sensitiv- 
ity in the nitrogen-phosphorus mode was highest when the Na2,O/ 
BOs ratio was larger than unity or when there was a high rubidium 
or cesium concentration. Beads containing no sodium showed the 
lowest noise and greatest stability. Linearities ranged from 3 to 11 x 
10%. Detectabilities of 40 to 70 x 107" g/sec and 1.5 to 8 x 10° g/ 
sec were typical for azobenzene and malathion, respectively, in the 
N-P mode. In the phosphorous mode, the corresponding detectabili- 
ties were 20 to 8900 x 10~* g/sec and 1 to 120 x 10°™ g/sec. 


19230 (SRO—854-18) Fundamental studies of separation pro- 
cesses. Rogers, L.B. (Georgia Univ., Athens (USA). Dept. of Chem- 
istry). Sep 1977. Contract EY-76-S-09-0854. 18p. Dep. NTIS, PC 
A02/MF AOl. 

Studies completed during the past year were: pressure and 
temperature effects on retention behavior of ion pairs, fractionation 
studies of sulfur isotopes in carbon disulfide, anomolous peak shapes 
obtained in gas chromatography using liquid crystal stationary 
phases in an electrostatic field, and the application of a new steric- 
exclusion packing for molecular-weight fractionation of petroleum 
crudes. Studies are continuing on the effects of the dead volume of a 
detector on the peak shape as a function of flow rate and molecular 
weight of the solute and on basic studies relating to the optimization 
of chromatographic parameters in supercritical fluid chromato- 
graphy of large molecules, especially polymers. New studies that 
have been initiated include: the fractionation and identification of 
vanadium species in crude oils, the study of recycling chromato- 
graphy at elevated pressures for difficult separations such as those 
involving isotopes, and the application of gradient techniques in 
liquid chromatography for the fractionation of polymers. Finally, 
equipment has been ordered for making solubility studies relating to 
the precipitation of compounds from geothermal brines, but experi- 
ments have not yet begun. 


19231 (UCID—17679) Potentiometric micro determination of 
pentaerythritol-tetranitrate (PETN) in PETN-containing composites. 
Selig, W.; Crossman, G.L. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). Nov 1977. Contract W-7405-ENG-48. 
llp. Dep. NTIS, PC A02/MF AO1. 

PETN in the composites LX-08, LX-13, XTX-8003, and LX- 
02-1 was determined by a titrimetric micromethod. The method is 
based on the reduction of the nitrate group with ferrous ion in 
concentrated sulfuric acid. Sample size was from 2 to 5 mg. The 
titrant was approximately 0.01 N ferrous ammonium sulfate in 1:1 
sulfuric acid. None of the other ingredients in the above-mentioned 
composites interfered. A Sargent Model D recording titrator with a 
platinum/mercurous sulfate electrode system was used. With the 
Tektronix 4051 graphics system as little as 300 wg of PETN can be 
determined with good precision. 


19232 Ozone oxidation of organic sequestering agents in water 
prior to the determination of trace metals by anodic stripping voltam- 
metry. Clem, R.G.; Hodgson, A.T. (Univ. of California, Berkeley). 
Anal. Chem.; 50: No. 1, 102-110(Jan 1978). 

Ozone is investigated as a general oxidant for trace organic 
sequestering agents in water. The course of destruction of sequester- 
ing agents is monitored by observing the liberation of free-ion Pb 
and Cd at the part-per-billion level. The model compounds used for 
developing the presented method are: EDTA, APDC, tannic, and 
humic acids. The method is applied to the determination of Pb and 
Cd in sewage effluent and in San Francisco Bay water. A method by 
which humic acid having an initial ash content of greater than 11 
percent is reduced to less than 0.1 percent is discussed. 


CHEMISTRY 1985 


19233 Internal-reference solid-electrolyte oxygen sensor. Haa- 
land, D.M. (Sandia Labs., Albuquerque, NM). Anal. Chem.; 49: No. 
12, 1813-1817(Oct 1977). 

A new solid-electrolyte oxygen sensor has been developed 
that eliminates the conventional oxygen reference in previous solid- 
electrolyte oxygen sensor designs and is, therefore, ideally suited as 
an insertion device for remote oxygen monitoring applications. It is 
constructed with two cells of stabilized zirconia sealed into a small 
unit using a new high-temperature platinum-zirconia seal. One elec- 
trochemical cell monitors the ratio of oxygen partial pressures inside 
and outside the sensor while the other solid-electrolyte cell is used 
for quantitative electrochemical pumping of oxygen. The internal 
oxygen reference is generated by initially pumping all oxygen out of 
the known internal volume of the sensor and then quantitatively 
pumping oxygen back in until oxygen partial pressures are equal 
inside and out. This information is used with the ideal gas law to 
calculate oxygen partial pressures. Tests were conducted from 400 to 
1000°C in mixtures of oxygen and nitrogen spanning approximately 
0.2 to 21 percent oxygen concentration range. Sensors with sput- 
tered platinum and porous platinum paste electrodes were compared. 


19234 Simplified resin sorption for measuring selected contami- 
nants. Junk, G.A.; Richard, J.J.; Svec, H.J.; Fritz, J.S. (Ames Lab., 
IA). J. Am. Water Works Assoc.; 68: 218-222(Apr 1976). 

In an extensive study initiated at Iowa State Univ. the con- 
centrations of three pesticides--atrazine, DDE, and dieldrin--in var- 
ious surface, subsurface, and finished waters were measured using 
resin sorption. The method is described. Surface water from every 
major watershed in Iowa were found to have appreciable levels of 
contamination, with seasonal and climatic fluctuations that were 
consistent with an agricultural runoff model. Waters from shallow 
wells and from water treatment plants were also contaminated. The 
contamination was either not detected or found at <1 ng/I in water 
from deep wells located outside the alluvial plain of contaminated 
rivers. Water-treatment processes, even charcoal-bed filtration, em- 
ployed at one modern treatment plant, were shown to be ineffective 
in reducing the pesticide concentration. Other applications and tests 
of the resin-sorption method for monitoring organic contaminants 
are presented. 


RADIOMETRIC AND RADIOCHEMICAL PROCEDURES 


REFER ALSO TO CITATION(S) 16789, 17011, 17023, 19219, 
19607, 19620, 19621, 19717, 19887, 20005 


19235 Nondestructive high temperature gas radiochromato- 
graphy. Gordon, B.E.; Erwin, W.R.; Press, M.; Lemmon, R.M. 
(Univ. of California, Berkeley). Anal. Chem.; 50: No. 1, 179-182(Jan 
1978). 

A proportional flow counter for continuous operation at 
300°C has been developed. It serves as the radioactivity detector in a 
gas radiochromatographic system. With associated electronics it is 
capable of both qualitative and quantitative analyses of the emerging 
peaks. The counter is decontaminated in situ by treatment with 
oxygen at 325 to 350°C. Backgrounds are low (approximately 75 
cpm) and at the flow rates used, 5 dpm generate 2 counts. Possible 
quenchers are readily detected by their effect on the count rate 
produced by an external ©Co source. Frequency of disassembly is 
low, averaging about once a year over the past three years. 


19236 Radiation effects on solid surfaces. Kaminsky, M. (ed.). 
Washington, DC; American Chemical Society (1976). 407p. (CONF- 
750839—). . 

From Symposium on radiation effects on solid surfaces; Chi- 
cago, IL, USA (25 Aug 1975). 

Separate abstracts were prepared for each of the 18 chapters. 


19237 Depth distribution and migration of low Z element in 
solids using proton elastic scattering. Blewer, R.S. (Sandia Labs., 
Albuquerque, NM). pp 262-281 of In Radiation effects on solid 
surfaces. Kaminsky, M. (ed.). Washington, DC; American Chemical 
Society (1976). 

From Symposium on radiation effects on solid surfaces; Chi- 
cago, IL, USA (25 Aug 1975). 

See CONF-750839—. 

Rutherford ion backscattering spectrometry (RIBS) is a pow- 
erful analytical technique, but is insensitive to light atoms in higher- 
Z hosts. This can be overcome by using nuclear elastic scattering 
cross section anomalies which exist for approximately 2.5-MeV 
protons incident on such low-Z elements as D, *He, *He, *Be, 'C, 
and '*O. Optimum detection sensitivity (0.5 at. % He in Cu) is 
achieved using foil targets mounted on an efficient transmitted-beam 
trap. Since cross section enhancements for D and *He are more than 
100 times greater than Rutherford values, thick as well as foil targets 
can be analyzed. The depth distribution of helium and hydrogen 
isotopes can be observed nondestructively within the first 10 um of a 
solid surface with a resolution of better than 750 A. Tenets of the 
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technique and results from its application to new energy research 
materials problems are described. 


19238 Lattice location studies of gases in metals. Vook, F.L.; 
Picraux, S.T. (Sandia Labs., Albuquerque, NM). pp 308-324 of In 
Radiation effects on solid surfaces. Kaminsky, M. (ed.). Washington, 
DC; American Chemical Society (1976). 

From Symposium on radiation effects on solid surfaces; Chi- 
cago, IL, USA (25 Aug 1975). 

See CONF-750839—. 

Ion channeling and nuclear microanalysis techniques can de- 
termine the crystallographic lattice locations of implanted or dis- 
solved gases in single crystal metals. Ion-induced nuclear reaction, x- 
ray, or backscattering measurements of channeling angular yield 
distributions along specific axes and planes clearly indicate lattice 
locations of gases for high symmetry sites. Interstitial and substitu- 
tional sites can be clearly distinguished. Light gas atoms such as 
hydrogen and oxygen occupy well-defined interstitial positions, 
whereas heavier noble gas atoms do not occupy well defined intersti- 
tial or substitutional sites. In bcc metals deuterium is located in 
tetrahedral sites in W, Cr, and Mo at low temperature and in 
distorted octahedral sites in Cr and Mo at higher temperatures. For 
implanted He in W, multiple He atoms are trapped by lattice 
vacancies. 


19239 Determination of actinide elements in nuclear fuels by x- 
ray analysis. von Baeckmann, A.H.E.; Ertel, D.; Neuber, J. (Kern- 
forschungszentrum, Karlsruhe, Ger.). pp 62-75 of In Advances in x- 
ray analysis. Volume 18. Pickles, W.L. (ed.). New York; Plenum 
Press (1975). 

From 23. annual conference on applications of x-ray analysis; 
Denver, CO, USA (7 Aug 1974). 

See CONF-740809—. 

X-ray fluorescence analysis has been used for some years at 
two Institutes of the Karlsruhe Nuclear Research Center to deter- 
mine routinely thorium, uranium, and plutonium in unirradiated and 
irradiated nuclear fuels. It has been used in addition to assay neptun- 
ium, americium and curium contained in irradiated samples. The 
method excels because it is versatile, rapid, tamperproof, and effi- 
cient. As a rule, fission products, pollutions, and foreign activities do 
not interfere with the determination which can be made in a direct 
way without chemical separation. In practice, the nuclear fuels are 
dissolved prior to the analysis and a given amount of an appropriate 
element as an "internal standard” is added. The accuracies attainable 
(Isigma RSD better than 1%) are comparable with the mass spectro- 
metric isotope dilution analysis so that in the input analysis of 
reprocessing plants x-ray fluorescence analysis constitutes a true 
alternative to the mass spectrometric isotope dilution analysis. 
Within the efforts to automate the method the prototype of the fully 
automated system is presently tested with non-active material. A 
first, not yet fully automated, development stage is being installed in 
the Karlsruhe Reprocessing Plant. It is anticipated that it will be 
tested soon under operating conditions. Complete automation of the 
system is scheduled to be completed at a later date. 


19240 Polarized radiation for x-ray fluorescence analysis. Kauf- 
man, L. (Univ. of California Medical School, San Francisco); Camp, 
D.C. pp 247-258 of In Advances in x-ray analysis. Volume 18. 
Pickles, W.L. (ed.). New York; Plenum Press (1975). 

From 23. annual conference on applications of x-ray analysis; 
Denver, CO, USA (7 Aug 1974). 

See CONF-740809—. 

X-ray fluorescence analysis is a powerful analytical tool with 
an increasing number of applications in clinical diagnostic and inves- 
tigative work. The main limitation of this technique is one of 
sensitivity. The use of polarized radiation can improve the perfor- 
mance of such systems, the requirement being the introduction of an 
x-ray tube. The simple model presented is adequate for characteriz- 
ing the scattering efficiency of various targets, as well as for estimat- 
ing absolute scatter rates. The use of B;.sC as a polarizer, coupled 
with appropriate shielding and collimation, allowed a reduction of 
almost four fold in the incoherent scatter peak. Coupled with the 
correspondin, background reduction that takes place in the 25 to 35 
keV region, a factor of almost 7 improvement in performance can be 
achieved. No doubt the use of a high intensity source such as an 
industrial x-ray machine, appropriately collimated, shielded and opti- 
mized might allow for further improvements. These improvements 
together with improvements which are possible in the hardware and 
mounting configurations used by manufacturers of Si(Li) detectors, 
suggest that an improvement of 10 in performance can be expected 
in the near future. 


19241 Application of heavy charged particle induced x-ray emis- 
sion to the trace element analysis of human tissue and blood serum. 
Watson, R.L.; McNeal, C.J.; Jenson, F.E. (Texas A and M Univ., 
College Station). pp 288- 298 of In Advances in X-ray analysis. 
Volume 18. Pickles, W.L. (ed.). New York; Plenum Press (1975). 

From 23. annual conference on applications of x-ray analysis; 
Denver, CO, USA (7 Aug 1974). 
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See CONF-740809—. 

Measurements of peak-to-background ratios for K x-ray pro- 
duction by 1.7 MeV/amu protons, alpha particles, carbon ions, and 
neon ions have been carried out for the purpose of determining the 
optimum projectile atomic number for particle induced x-ray emis- 
sion analysis. The feasibility of applying the method to the trace 
element analysis of thick samples of tissue and blood serum has been 
explored. 


19242 Investigation of elemental analysis of water samples by 
radio-alpha induced x-ray emission spectroscopy. Hight, R.; Foster, 
C.C. (Univ. of Missouri, St. Louis). pp 333-342 of In Advances in x- 
ray analysis. Volume 18. Pickles, W.L. (ed.). New York; Plenum 
Press (1975). 

From 23. annual conference on applications of x-ray analysis; 
Denver, CO, USA (7 Aug 1974). 

See CONF-740809—. 

Alpha particles and protons from charged particle accelera- 
tors and photons from both x-ray tubes and radioactive sources have 
been shown to be useful for the excitation of characteristic x-rays for 
multi-element energy dispersive trace analysis of environmental sam- 
ples to the few ppm range. We have investigated the use of 4.5-MeV 
alpha particles from a thin window Po-210 source of 5 mCi effective 
strength to directly excite x-rays from trace elements in 1 cc water 
samples evaporated on 1.75 mg/cm?-thick mylar backings in a 
helium atmosphere in a lucite enclosure. Minimum detectable 
amounts (MDA’'s) were established for 19 elements (22 = Z = 82) 
using K-, L- and M-radiation and 50-minute counting times. The 
smallest MDA determined was 0.11 yg for vanadium. Other repre- 
sentative MDA’'s, in yg, are Fe-0.54, Mo-0.31 and Pb-0.43. MDA's 
lower by an average factor of about 10 over an eight month source 
life would result from the use of 1 Ci of Po-210 for 50 minutes per 
sample. Thinner sample backings and improved source encapsulation 
will reduce background radiation and further improve sensitivity. 
Radioalpha induced x-ray trace element analysis offers the same 
advantages of portability, ease of operation, low maintenance and 
cost, and “in house” availability as radiophoton induced analysis. 
Because of the availability of more intense sources (up to 10 Ci), the 
fact that the detected radiation (x-rays) differs from the excitation 
radiation (a-particles) and that K, L, and M x-ray emission cross- 
sections depend essentially only on the emitted x-ray energy, lower 
MDA’s are obtainable for many elements in thin samples for compa- 
rable counting times, as well. 


19243 (IS-Trans—101) Ion source for mass spectrographic laser 
microanalysis on solids using the LMA 1 laser microspectral analyzer. 
Dietze, H.J.; Zahn, H. Translated from Exp. Tech. Phys.; 20: No. 5, 
389-400(1972). 2Ilp. Dep. NTIS, PC A02/MF AO1. 

A laser ion source for local microanalysis on surfaces of solids 
using the LMAI laser-microspectral-analyzer from VEB CARL 
ZEISS JENA is described. The ion source is a combination ion 
source for the thermal ionization, ionization by the low voltage 
discharge, and ionization by electron impact. This ion source can be 
used for the local analysis of isotopes and traces in the micro range 
(diameter 10 to 200 p and depth 300 yw). Experimental results are 
given elements. 


SPECTRAL PROCEDURES 


REFER ALSO TO CITATION(S) 16425, 16692, 16735, 16806, 
17008, 19223, 19825, 19843 


19244 (IS-T—776) Development and evaluation of a hydride 
technique for As, Sb, and Se determinations by inductively coupled 
plasma-atomic emission spectroscopy. Sloat, S.S. (lowa State Univ. of 
Science and Technology, Ames (USA)). 1977. Contract W-7405- 
ENG-82. 97p. Dep. NTIS, PC AOS/MF AO1. 

Thesis. 

A literature review of hydride techniques, experimental facili- 
ties, development and evaluation of a hydride technique, and intere- 
lement effects are covered. Suggestions for future work are given. 


(LK) 


19245 (SAND—77-1417C) Intracavity selective absorption spec- 
troscopy as an analytical technique for iodine radioisotope detection. 
Hohimer, J.P.; Hargis, P.J. Jr. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). 1978. Contract EY-76-C-04-0789. 4p. (CONF-780202—5). 
Dep. NTIS, PC A02/MF AOl1. 

From Topical meeting on inertial confinement fusion; San 
Diego, CA, USA (7 Feb 1978). 

Intracavity selective absorption spectroscopy has been stud- 
ied as an analytical technique for measuring ultralow concentrations 
of airborne iodine radioisotopes. Data are presented which show the 
sensitivity, linearity, and selectivity of this technique in detecting 
iodine isotopes. 


19246 (Y—2093) Sample preparations for spark source mass 
spectrography. Catlett, C.W.; Rollins, M.B.; Griffin, E.B.; Dorsey, 
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J.G. (Oak Ridge Y-12 Plant, Tenn. (USA)). Oct 1977. Contract W- 
7405-ENG-26. 17p. Dep. NTIS, PC A02/MF AO1. 

Methods have been developed for the preparation of various 
materials for spark source mass spectrography. The essential features 
of these preparations (all which can provide adequate precision in a 
cost-effective manner) consist in obtaining spark-stable electrode 
sample pieces, a common matrix, a reduction of anomolous effects in 
the spark, the incorporation of a suitable internal standard for plate 
response normalization, and a reduction in time. 


19247 Use of muonic x rays for nondestructive analysis of bulk 
samples for low Z constituents. Reidy, J.J. (Univ. of Mississippi, 
University); Hutson, R.L.; Daniel, H.; Springer, K. Anal. Chem.; 50: 
No. 1, 40-44(Jan 1978). 

Muonic x rays have been used in quantitative analysis on bulk 
samples of ‘tissue equivalent’’ material whose primary constituents 
are low Z elements (Z less than or equal to 20). The muonic x-ray 
spectrum resulting from negative muons stopping in “tissue equiv- 
alent” materials has been obtained. Relative muonic x-ray intensities 
were determined and correlated with atomic abundances in these 
materials. A comparison of the results for the various samples is 
presented. This work establishes the usefulness of this technique for 
analyses of gross specimens (greater than or equal to few grams) for 
elements with 6 less than or equal to Z less than or equal to 20 and 
atomic abundances greater than 0.15 percent. 


19248 Sample-loss mechanism in a constant-temperature graphite 
furnace. Woodriff, R.; Marinkovic, M.; Howald, R.A.; Eliezer, I. 
(Montana State Univ., Bozeman). Anal. Chem.; 49: No. 13, 2008- 
2012(Nov 1977). 

A constant temperature furnace, used for the study of sample 
loss, has an advantage of essentially constant temperature over the 
duration of the observation pulse. In addition, because of the en- 
closed nature of the furnace and the absence of rapid heating of the 
graphite tube, the convection loss of the sample vapor is small. It has 
been found that one group of elements closely follows a simple 
diffusional law, while for other elements a considerable deviation is 
observed. Deviations are linked to the sample vapor redepositing in 
the heater tube for those elements which form compounds with 
carbon at elevated temperatures. In the case of gas phase diffusion 
controlled sample loss, a new procedure for expansion of the useful 
analytical range is proposed. 


19249 Laser Raman spectrometric determination of oxy anions in 
nuclear waste materials. Miller, A.G. (Rockwell Hanford Operations, 
Richland, WA). Anal. Chem.; 49: No. 13, 2044-2048(Nov 1977). 

Oxy anions in complex nuclear process-waste materials are 
being determined by laser Raman spectrometry (LRS). The double 
internal-standard technique developed by A.L. Marston [Nucl. 
Technol., 25, 576 (1975)] is applied to the simultaneous determina- 
tion of up to six anions in alkaline solutions. The method of A.L. 
Marston has been extended to solutions prepared from the solids 
formed in nuclear waste storage tanks. As many as six anions, 
aluminate, chromate, nitrate, nitrite, phosphate, and sulfate, are 
simultaneously determined in about 1 h. Carbonate may also be 
determined, but in the presence of the prevalent nitrate, a chemical 
separation is required. Individual methods have been relegated to a 
secondary status because of the many advantages of LRS. The 
typical precision obtained for analytes in high concentration is 
around 5% RSD at the 95% confidence level. 


19250 Application of the microwave emission spectrometric 
system as a silicon-selective detector. Bostick, D.T.; Talmi, Y. (Oak 
Ridge National Lab., TN). J. Chromatogr. Sci.; 15: No. 5, 164-168(10 
May 1977). 

The microwave emission spectrometric (MES)-gas chromato- 
graphic (GC) detector has been applied to the quantitative determi- 
nation of silicon-containing compounds. Three different types of 
discharges were tested: a helium or an argon discharge, both operat- 
ed under reduced pressure, and an argon discharge operated at 
atmospheric pressure. The sensitivity and selectivity of the detector 
for silicon were determined for each discharge at eight silicon 
spectral lines. Various experimental parameters, including micro- 
wave power output, time interval between discharge ignition and 
analyte elution, region of the discharge monitored by the spectrom- 
eter, and the detector temperature, were carefully tested for their 
effect on the sensitivity and the selectivity of the MES detector. 
Optimal performance of the detector is achieved with the reduced- 
pressure (3 to 5 Torr) argon discharge, using the 251.6 nm S] spectral 
line. Under these conditions, the MES response was linear within the 
0.5 to 150 ng range studied and the reproducibility (relative standard 
deviation) was 2 to 3%. To demonstrate the potential applicability of 
the Si-selective MES detector for chemical “profile” studies of 
complex samples, a mixture of various n-paraffins and trimethylsilyl 
derivatives of a few carboxylic acids was separated on a GC column. 
The eluted components were detected by both a flame ionization 
detector (FID) and the MES detector. 
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19251 Determination of aromatic organic constituents in effluent 
with combined gas chromatography-mass spectrometry. Anders, U. 
Gas- Wasserfach, Wasser - Abwasser; 118: No. 2, 72-75(1977). 

Technical and instrumental details of the coupling of a mass 
spectrometer with a gas-liquid chromatography column are outlined. 
Operating particulars for both the column and the mass spectrometer 
are specified, the distinction between single and total-ion modes of 
operation for the mass spectrometer being indicated. Characteristic 
peaks and their relative intensities for a range of aromatic hydrocar- 
bons, including substituted benzene and naphthalene derivatives are 
specified. The advantages of this system over the flame-ionization 
detector are emphasized. 


19252 Surface chemical analysis with a combined ESCA/Auger 
apparatus. Palmberg, P.W. pp 325-333 of In Radiation effects on 
solid surfaces. Kaminsky, M. (ed.). Washington, DC; American 
Chemical Society (1976). 

From Symposium on radiation effects on solid surfaces; Chi- 
cago, IL, USA (25 Aug 1975). 

See CONF-750839—. 

There are several unique advantages in combining x-ray pho- 
toelectron spectroscopy (ESCA) and Auger electron spectroscopy 
(AES) into a single instrument. The occurrence of surface segrega- 
tion can often be detected without sputtering by measuring the 
magnitude of photoelectron and/or Auger peaks at two substantially 
different kinetic energies. ESCA contributes in-depth chemical 
bonding information which can be correlated with composition 
profiles obtained by AES. 


19253 Ion microprobe studies of surface effects of materials 
related to fission and fusion reactors. Johnson, C.E.; Steidl, D.V. 
(Argonne National Lab., IL). pp 349-365 of In Radiation effects on 
solid surfaces. Kaminsky, M. (ed.). Washington, DC; American 
Chemical Society (1976). 

From Symposium on radiation effects on solid surfaces; Chi- 
cago, IL, USA (25 Aug 1975). 

See CONF-750839—. 

Secondary ion mass spectrometry performed with an ion 
microprobe mass analyzer has been used to investigate surface 
chemical problems related to fission and fusion reactors. Ion micro- 
probe analysis of nuclear reactor fuel elements has shown that 
oxygen and fission products are involved in the corrosive attack of 
fuel cladding, and these data have helped to establish conditions for 
optimum fuel performance. For fusion reactors, the containment of 
tritium is a principal criterion in reactor design. Ion microprobe 
analysis has contributed to a better understanding of the relation 
between the permeability of containment materials to hydrogen 
isotopes and the impurities present on the surface of these materials. 


19254 Matrix effects in trace analysis by proton induced x-ray 
emission. Ahlberg, M.S. (Florida State Univ., Tallahassee). pp 106- 
109 of In Proceedings of the fourth conference on the scientific and 
industrial applications of small accelerators. Duggan, J.L.; Morgan, 
I.L. (eds.). New York; Institute of Electrical and Electronics Engi- 
neers, Inc. (1976). 

From 4. annual conference on the use of small accelerators; 
Denton, TX, USA (25 Oct 1976). 

See CONF-761059—. 

In this paper matrix effects in the trace analysis of thick 
samples by proton induced x-ray emission are discussed. Equations 
to account for the slowing down of the protons in the sample, for the 
absorption of x-rays within the sample and for the enhancement due 
to fluorescence from primary induced x-rays are given. Experimental 
results from the analyses of three standards, a filter, a mineral and a 
steel, are shown followed by a short discussion of absorbers, depth 
sensitivity, surface roughness and charging effects. 


19255 Use of small accelerators for mineralogical studies. Clark, 
G.J. (Oak Ridge National Lab., TN). pp 447-453 of In Proceedings 
of the fourth conference on the scientific and industrial applications 
of small accelerators. Duggan, J.L.; Morgan, I.L. (eds.). New York; 
Institute of Electrical and Electronics Engineers, Inc. (1976). 

From 4. annual conference on the use of small accelerators; 
Denton, TX, USA (25 Oct 1976). 

See CONF-761059—. 

Case studies involving the use of small positive ion accelera- 
tors for mineralogical investigations are discussed. The examples 
given are the use of a proton microprobe for studying trace Pb 
distributions in zircons, the use of ion beams for the determination of 
hydrogen in silicates and channeling measurements in iron pyrites. 
The significance and unique contribution of these studies in mineral- 
ogy is discussed. 


19256 Analysis of polynuclear aromatic hydrocarbons from auto- 
mobile exhaust by supercritical fluid chromatography. Jentoft, R.E.; 
Gouw, T.H. (Chevron Research Co., Richmond, CA). Prepr., Div. 
Pet. Chem., Am. Chem. Soc.; 20: No. 4, 797-811(Sep 1975). 

From 170. American Chemical Society national meeting; 
Chicago, IL, USA (24 Aug 1975). 
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See CONF-750806—P4. 

After a review of chromatographic separation and determina- 
tion methods for PNAH in the CAPE project, this paper discusses 
combined supercritical fluid chromatography—ultraviolet spectros- 
copy and its application to automobile exhaust samples. 8 figures. 
(DLC) 


19257 Analytical method for the measurement of polynuclear 
aromatic hydrocarbons in marine tissue. Pancirov, R.J.; Brown, R.A. 
(Exxon Research and Engineering Co., Linden, NJ). Prepr., Div. Pet. 
Chem., Am. Chem. Soc.; 20: No. 4, 812-823(Sep 1975). 

From 170. American Chemical Society national meeting; 
Chicago, IL, USA (24 Aug 1975). 

See CONF-750806—P4. 

A few marine tissues, including mussels, cod, oysters, and 
clams, were analyzed for PNAH by the combined gas chromato- 
graphy—ultraviolet absorption/fluorescence method. Compounds 
found include phenanthrenes, fluoranthrenes, and pyrenes. (DLC) 


19258 Determination of polynuclear aromatics in yeast produced 
by paraffin fermentation and n-hydrocarbon feedstocks. McGinnis, 
E.L.; Norris, M.S. (Gulf Research and Development Co., Pitts- 
burgh). Prepr., Div. Pet. Chem., Am. Chem. Soc.; 20: No. 4, 829- 
837(Sep 1975). 

From 170. American Chemical Society national meeting; 
Chicago, IL, USA (24 Aug 1975). 

See CONF-750806—P4. 

Because of stringent regulations in the food industry, a 
method is needed for the analysis and recovery of PNA in yeast and 
n-paraffin feedstocks. The method selected was separation employ- 
ing two successive thin-layer chromatographs followed by ultravio- 
let spectroscopy. Some analytical results are given. 5 tables, 2 
figures. (DLC) 


19259 Preprints. Symposia: symposium on progress in processing 
synthetic crudes and resids; symposium on chemistry, occurrence, and 
measurements of polynuclear aromatic hydrocarbons. Ball, J.S. (ed.). 
Washington, DC; American Chemical Society (1975). 144p. (CONF- 
750806—P4). 

From 170. American Chemical Society national meeting; 
Chicago, IL, USA (24 Aug 1975). 

Separate entries were made for the individual papers present- 
ed. 


19260 Advances in x-ray analysis. Volume 18. Pickles, W.L.; 
Barrett, C.S.; Newkirk, J.B.; Ruud, C.O. (eds.). New York; Plenum 
Press (1975). 661p. (CONF-740809—). 

From 23. annual conference on applications of x-ray analysis; 
Denver, CO, USA (7 Aug 1974). 

Separate abstracts for 10 of the papers were entered into the 
data base. (MOW) 


19261 Techniques of low energy x-ray spectroscopy (0.1 to 2 keV 
region). Henke, B.L.; Tester, M.A. (Univ. of Hawaii, Honolulu). pp 
76-106 of In Advances in x-ray analysis. Volume 18. Pickles, W.L. 
(ed.). New York; Plenum Press (1975). 

From 23. annual conference on applications of x-ray analysis; 
Denver, CO, USA (7 Aug 1974). 

See CONF-740809—. 

Development of practical techniques for laboratory spectros- 
copy in the 5 to 150 A wavelength region is discussed. These 
techniques are applicable to light element and surface state analysis, 
high temperature plasma diagnostics, and to the design and calibra- 
tion of x-ray astronomy measurements. 


SEPARATION PROCEDURES 
REFER ALSO TO CITATION(S) 16462, 16784, 17032, 19251 


19262 Hydrazoic acid distribution between TBP-dodecane and 
nitric acid solutions, Kelmers, A.D.; Browning, D.N. (Oak Ridge 
National Lab., Tenn. (USA)). Inorg. Nucl. Chem. Lett.; 13: No. 10, 
505-510(1977). 

It is of interest to obtain experimental data which permit 
determination of the fate of hydrazoic acid in Purex processing 
flowsheets. Early work suggested that HNs would be extracted by 
organic solutions containing tributylphosphate (TBP). The present 
note reports distribution data for HNs using nitric acid and TBP- 
dodecane solvents. 


19263 (IS-T—770) Synthesis and characterization of an N-(2- 
hydroxyethyl)-ethylenediaminetriacetic acid resin. Lai, Y.F. (Ames 
Lab., lowa (USA)). Oct 1977. Contract W-7405-ENG-82. 34p. Dep. 
NTIS, PC A03/MF AOl. 

Thesis. 

A chelating ion-exchange resin with N-(2- 
hydroxyethyl)ethylene-diaminetriacetic acid (HEDTA) used as the 
ligand chemically bonded to XAD-4 by an ester linkage, HEDTA-4, 
was synthesized. It is stable under normal experimental conditions 
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with the liquid chromatograph. The structure of the resin was 
confirmed by an infrared spectrum, and by potentiometric titrations. 
The capacity of the resin was also obtained by potentiometric 
titration and by a nitrogen analysis. The resin was used to pack a 
column of 5 mm internal diameter and 5 cm long. The effect of pH 
on the retention of different metal ions on the resin was studied. It 
was found that the resin was most selective for chromium(III), 
copper(II), lead(II), mercury(I], uranium(VI), zirconium(IV) and 
zinc(II) at a pH of less than 3. Furthermore, the resin proves to be 
functioning with a chelating mechanism rather than ion-exchange, 
and it can concentrate trace metal ions in the presence of a large 
excess of calcium and magnesium. This makes the resin potentially 
useful for purifying and analyzing drinking water. 


19264 (IS-T—783) Analytical applications of resins containing 
amide and polyamine functional groups. Orf, G.M. (Ames Lab., Iowa 
(USA)). Dec 1977. Contract W-7405-ENG-82. 125p. Dep. NTIS, PC 
A06/MF AOl1. 

Thesis. 

A dibutyl amide resin is used for the separation of 
uranium(VJ), thorium(IV), and zirconium(IV) from each other and 
several other metal ions. Uranium(VI) and thorium(IV) are deter- 
mined in the presence of large excesses of foreign metal ions and 
anions. A practical application of the amide resin is studied by 
determining uranium in low grade uranium ores. The amide resin is 
also used for the selective concentration of gold(III) from sea water. 


19265 (IS-T—789) Lanthanide extraction with 2,5-dimethyl-2- 
hydroxyhexanoic acid. Miller, JH. (Ames Lab., Iowa (USA)). Dec 
1977. Contract W-7405-ENG-82. 107p. Dep. NTIS, PC A06/MF 
AOl. 

Thesis. 

This research is concerned with the solvent extraction into 
chloroform of the lanthanides, using 2,5-dimethyl-2-hydroxyhexan- 
oic acid (DMHHA). This acid is the first a-hydroxy aliphatic acid to 
be studied as an extracting agent for the lanthanides. The chloro- 
form-water DMHHA partition constant was determined to be 1.0 (at 
0.1 M ionic strength and 25°C). The acid dimerizes in chloroform 
with a constant of 56. The light lanthanides can be extracted into 
chloroform by forming complexes with the DMHHA anions. The 
extracted metal species is highly aggregated. This extraction has a 
solubility limit which increases with the addition of unionized acid. 
The resultant extract is also highly aggregated. At unionized acid-to- 
metal ratios greater than one, extractions first occur followed by the 
slow precipitation of the lanthanide. At the tracer level, neodymium 
is extracted primarily as NdA3(HA); and (NdAs)o(HA)/sub g/. Very 
small amounts of (NdAs)2 and other metal aggregates are also 
present. The heavy lanthanides do not extract from solutions of 
DMHHA and its potassium salt, but form aqueous emulsions and 
precipitates. In the presence of the organic soluble tetrabutylammon- 
ium ion the heavy lanthanides can be extracted, presumably as ion 
pairs. The stability constants of the light lanthanides and DMHHA 
were determined. The separation factors obtained from DMHHA 
extractions of the light lanthanides were also investigated and found 
to be comparable to those obtained employing normal aliphatic 
carboxylic acid. 


19266 (ORNL—5297, pp 43-56) Separations chemistry. Sep 
1977. 

In Chemistry Division annual progress report for period 
ending March 31, 1977. 

Infrared spectra of Pu(IV) polymer show effects of CO» 
adsorption and of aging. Uv light (300 nm) increases the rate of 
reduction of PuO.”* and Pu* to Pu* and the Pu—U separation 
factor using TBP. Distribution ratios for Zr and Hf between Dowex 
50W—X8 resin and H2SO, solutions were found to decrease sharply 
with HeSO, content. Octylpheny! acid phosphate, a mixture of 
monooctylpheny] and dioctylphenyl phosphoric acids, is being stud- 
ied for U recovery from wet-process phosphoric acid. A study of 
HNO; leaching of Ra from U ores was completed. Effects of particle 
size of the packed bed on the dispersion of the boundary of the 
miscible phase used in oil recovery are being studied. Effects of 
sulfonates on toluene—n-butanol—water phase relations were deter- 
mined, as were the effects of salts and solutes on the max water 
content of 1:1 toluene—alcohol solutions. A study was begun of 
hydrocarbon solubility in water—surfactant—alcohol. The mecha- 
nism of the formation of hydrous ZrO.—polyacrylate membranes 
and their use for sulfate rejection were studied. Salt rejection 
through hyperfiltration by clay membranes (bentonite and kaolin) 
was also investigated. Preliminary results are given for hyperfiltra- 
tion of wood-pulping wastes by ZrO. membranes. 13 figures. (DLC) 


19267 (ORNL—5297, pp 79-80) Environmental chemistry. Sep 
1977. 

In Chemistry Division annual progress report for period 
ending March 31, 1977. 

Equilibrium constant data for the coprecipitation of Cd™ 
with calcite indicate that Cd** can be effectively scavenged. (DLC) 
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19268 (SRO—854-13) Cation exchange at pressures up to 400 M 
Pascals. Prukop, G.; Rogers, L.B. (Georgia Univ., Athens (USA). 
Dept. of Chemistry). 1977. Contract EY-76-S-09-0854. 15p. Dep. 
NTIS, PC A02/MF AO1. 

The effects of pressures up to 400 MPa (approximately 60,000 
psi) on the capacity factors of sodium, potassium, rubidium, lithium 
and magnesium ions were studied using nitrate eluents. The capacity 
factors, corrected for compression, were changed by almost 25% for 
rubidium and potassium ions by going from atmospheric pressure to 
350 MPa. The corrected capacity factor for magnesium ion changed 
15%, whereas those for lithium and sodium were essentially un- 
changed. The effect was attributed to changes in sizes of the hydrat- 
ed cations. 


19269 (SRO—854-14) Reverse phase ion-pairing chromatography 
at pressures up to 345 MPa. Prukop, G.; Rogers, L.G. (Georgia 
Univ., Athens (USA). Dept. of Chemistry). May 1977. Contract EY- 
76-S-09-0854. 34p. Dep. NTIS, PC A03/MF AO1. 

The effects of pressure up to 345 MPa (50,000 psi) on a 
reverse phase ion-pairing system were studied in 50% methanol- 
water. Retention increased by a factor of 3.2 for methyl orange 
when the pressure was increased to 241 MPa (30,000 psi) and still 
larger (not measurable) at 345 MPa (50,000 psi). The retention of 
methy] red was increased by a factor of 2.2 by pressures of 241 MPa 
(30,000 psi) and by a factor of 2.5 by 345 MPa (50,000 psi). When the 
methanol concentration was increased to 75%, retention of methyl 
orange increased by a factor of 2.6 between 68.9 MPa (10,000 psi) 
and 345 MPa (50,000 psi). Other variables studied were concentra- 
tion of counter ion and temperature. For methyl orange, retention 
decreased with pH, whereas for methyl red it increased. The effect 
of tetrahexylammonium ion concentration of retention was linear in 
the working range 0.5 mM to 2.0 mM. All samples eluted faster with 
increased temperature. 


19270 Extraction process for recovery of rhenium. Quatrini, 
L.R.; MacInnis, M.B. (to GTE Sylvania Inc.). US Patent 4,049,771. 
20 Sep 1977. Filed date 9 Aug 1976. 6p. 

A process is disclosed wherein essentially all of the rhenium 
can be removed from an aqueous : ‘ution of molybdenum without 
the extraction of molybdenum using a particular solvent extraction 
solution. The extraction solution consists essentially of a quaternary 
ammonium compound and at least about 50 percent by volume of a 
highly aromatic solvent which dissolves a quaternary ammonium- 
rhenium complex to the extent of at least 0.1 percent by volume. 2 
claims, 2 figures. 


19271 Separation of hydrocarbon mixtures by catalytic dealkyla- 
tion. Simic, M.; Sweeney, W.A. (to Chevron Research Co.). US 
Patent 4,045,506. 30 Aug 1977. Filed date 1 Apr 1976. 10p. 

A process for separating mixtures of close boiling alkenes and 
alkanes employs catalytic dealkylation of alkylphenols. 


19272 Use of energy-dispersive x-ray fluorescence analysis in 
clay mineral ion exchange studies. Mucci, J.F.; Stearns, R.L. (Vassar 
Coll., Poughkeepsie, NY). Soil Sci.; 123: No. 4, 264-267(Apr 1977). 

A rapid, reliable, semiquantitative method for following ion 
exchange processes in clay minerals is described. An energy-disper- 
sive x-ray fluorescence technique is used. The completeness of the 
exchange process for the clay mineral montmorillonite was investi- 
gated for the ions Rb*', Sr**, and Y**. Samples of clay, suspended 
on asbestos, were packed in an ion exchange column and solutions of 
the exchangeable ions were allowed to flow through the column in 
turn by siphon action. Samples of clay plus asbestos, removed from 
the column, were subjected to x-ray fluorescence analysis using a 
small lithium drifted silicon detector with excitation provided by a 
109Cd radioactive source. The exchanges of Sr*? for Rb*! and Y* 
for Sr** were shown to be complete. 


19273 Extraction theory and form of the extraction complex of 
terbium, erbium, ytterbium, and lutecium in the synergistic system 
kerosene/HTTA/TBP/dilute HNO;. Gerow, I.H.; Hayden, J.G.; 
Gaggar, K.; Davis, M.W. Jr. (Univ. of South Carolina, Columbia). 
Sep. Sci.; 12: No. 5, 511-527(1977). 

Analysis of extensive distribution data taken in the synergistic 
system kerosene/HTTA/TBP/dilute HNOs indicates that the rare 
earths terbium, erbium, ytterbium, and lutecium are extracted into 
the organic phase as M(NO3)(TTA)o(TBP)2. The thermodynamic 
stability constants for the four metals in the two-phase system have 
been calculated to be 41 +- 10, 26 +- 10, 19 +- 10, and 14 +- 10 
percent, respectively. 
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19274 Thermostatic water bath for experimental studies in aque- 
ous solutions. Sibert, R.M.; McGee, K.A.; Hostetler, P.B. J. Res. 
U.S. Geol. Surv.; 5: No. 5, 597-602(1977). 


CHEMISTRY 1989 


A temperature-controlled water bath for the study of ion- 
pairing equilibria and mineral solubility in aqueous solutions below 
100°C is described. The bath is similar to a previously described 
system (P.B. Hostetler and C.L. Christ, 1968, U.S. Geol. Survey 
Prof. Paper 600—D, p. D217—D221) but incorporates several sig- 
nificant improvements. Included among these are a more efficient 
stirring mechanism, a potentially larger solid-to-solution ratio, and 
improved equilibration of the gas phase with the solution. 


CHEMICAL AND PHYSICOCHEMICAL PROPERTIES 


REFER ALSO TO CITATION(S) 16458, 17375, 19302, 19308, 
19334, 19338, 19354, 20058, 20160 


19275 (AERE-TP—704) Theory of the entropy and enthalpy of 
solution of chemical impurities. II. Non-metals in liquid alkali metals. 
Mainwood, A.; Stoneham, A.M. (SEE ALSO- 6413030 UKAEA 
Research Group, Harwell. Atomic Energy Research Establishment). 
Jun 1977. 22p. Dep. NTIS (US Sales Only), PC A0O2/MF AO1. 

Calculations are presented of the entropy and enthalpy of 
solution of H, C, N and O in liquid sodium and of hydrogen isotopes 
in liquid lithium. The results are based on the methods described in 
part I combined with electronic-structure calculations for the solva- 
tion cluster. The cluster calculations use an approximate molecular 
orbital method (CNDO) parameterised independently, from molecu- 
lar data. In most cases, the predictions agree well with experiment. 
Since there are large cancellations between the various calculated 
and tabulated contributions to the entropy and enthalpy, this success 
confirms that a practical and sufficiently accurate approach to some 
of the difficult problems of chemical impurities in metals has been 
developed. 6 tables. 


19276 (CONF-770957—2) Vapor phase spectroscopy of complex 
lanthanide halide—aluminum halide molecular species. Carnall, W.T.; 
Hessler, J.P.; Williams, C.W.; Hoekstra, H.R. (Argonne National 
Lab., Ill. (USA)). 1977. Contract W-31-109-ENG-38. 22p. Dep. 
NTIS, PC A02/MF AOI. 

From 13. European congress on molecular spectroscopy; 
Wroclaw, Poland (12 Sep 1977). 

The absorption spectrum of ErCls (AICls)/sub x/ vapor com- 
plex was measured and analyzed using the Judd-Ofelt theory. Struc- 
tural correlations in other AlCl; vapor complexes and radiation 
emission are discussed. Fluorescence of TbCls (AICl3)/sub x/ vapor 
complex and in the NdCls (AICls)/sub x/ system were studied. 
(DLC) 


19277 (IS-T—772) Evaluation of self-interaction parameters 
from binary phase diagrams, Ellison, T.L. (Ames Lab., Iowa (USA)). 
Oct 1977. Contract W-7405-ENG-82. 91p. Dep. NTIS, PC A05/MF 
AOl. 

Thesis. 

The feasibility of calculating Wagner self-interaction param- 
eters from binary phase diagrams was examined. The self-interaction 
parameters of 22 non-ferrous liquid solutions were calculated utiliz- 
ing an equation based on the equality of the chemical potentials of a 
component in two equilibrium phases. Utilization of the equation 
requires the evaluation of the first and second derivatives of various 
liquidus and solidus data at infinite dilution of the solute component. 
Several numerical methods for evaluating the derivatives of tabular 
data were examined. A method involving power series curve fitting 
and subsequent differentiation of the power series was found to be 
the most suitable for the interaction parameter calculations. Com- 
parison of the calculated self-interaction parameters with values 
obtained from thermodynamic measurements indicates that the 
Wagner self-interaction parameter can be successfully calculated 
from binary phase diagrams. 


19278 (IS-T—791) Multiconfigurational electronic wavefunctions 
in the full optimized reaction space: the isomerization of nitrosyl 
hydride to nitrogen hydroxide in the lowest singlet and triplet states. 
Dombek, M.G. (Ames Lab., Iowa (USA)). Dec 1977. Contract W- 
7405-ENG-82. 245p. Dep. NTIS, PC A1l1/MF AO1. 

Energy curves are determined for the lowest singlet and 
triplet states of the HNO molecule. The geometry is varied in that 
the hydrogen moves through 13 positions around the NO core to 
describe the isomerization reaction HNO yields HON. Quantitative- 
ly determined are the stable and metastable equilibrium positions in 
both states, the energy differences between these two equilibrium 
positions and between the two states, and the barriers with respect to 
isomerization. The calculations are carried out using a novel con- 
figuration interaction approach called the Full Optimized Reaction 
Space method, which involves multiconfigurational self-consistent 
field calculations as an integral part. In order to interpret the 
bonding changes occurring during the reaction, a novel type of 
orbital is developed and calculated. These are called Directed Local- 
ized Reaction Orbitals. With their help it proves possible to give an 
interpretation of the isomerization in terms of concepts which fit 
chemical intuition. 
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19279 (LBL—6674) Spectra of matrix isolated metal atoms and 
clusters. Meyer, B. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). 30 Sep 1977. Contract W-7405-ENG-48. 25p. 
(CONF-770657—2). Dep. NTIS, PC A02/MF AOl1. 

From International conference on matrix isolation spectros- 
copy; West Berlin, F.R. Germany (Jun 1977). 

The matrix isolation spectra of all of the 40 presently known 
atomic metal species show strong matrix effects. The transition 
energies are increased, and the bands are broad and exhibit splitting 
of sublevels which are degenerate in the gas phase. Several models 
have been proposed for splitting of levels, but basic effects are not 
yet understood, and spectra cannot be predicted, yet it is possible to 
correlate gas phase and matrix in many of the systems. Selective 
production of diatomics and clusters via thermal and optical anneal- 
ing of atomic species can be monitored by optical spectra, but yields 
spectroscopically complex systems which, however, especially in the 
case of transition metals, can be used as precursors in novel chemical 
reactions. A combination of absorption, emission, ir, Raman, ESR, 
and other methods is now quickly yielding data which will help 
correlate the increasing wealth of existing data. 55 references, 6 
figures. 


19280 (LBL—6941) Studies of the hydroxyborohydride and tri- 
borohydride ions. Reed, J. (California Univ., Berkeley (USA). Law- 
rence Berkeley Lab.). Oct 1977. Contract W-7405-ENG-48. 84p. 
Dep. NTIS, PC A05/MF AO1. 

Thesis. 

Results of the following studies are reported: chemical syn- 
thesis of hydroxytrihydroborate and peroxynitrite; the reduction of 
organic compounds with the hydroxyborohydride ion; and a kinetic 
study of the hydrolysis of the octahydrotriborate ions. (LK) 


19281 (Y—2095) Equilibrium dissociation pressures of lithium 
hydride and lithium deuteride. Smith, H.M.; Webb, R.E. (Oak Ridge 
Y-12 Plant, Tenn. (USA)). Dec 1977. Contract W-7405-ENG-26. 
17p. Dep. NTIS, PC A02/MF AOl. 

The equilibrium dissociation pressures of plateau composition 
lithium hydride and lithium deuteride have been measured from 450 
to 750°C. These data were used to derive the relationship of disso- 
ciation pressure with temperature over this range and to calculate 
several thermodynamic properties of these materials. Thermodynam- 
ic properties determined included the enthalpy, entropy, and free 
energy of formation; the enthalpy and entropy of fusion; and the 
melting points. 


19282 (Y/OWI/SUB—77/14268, pp 23-24) Studies on the dryo- 
lysis reactions of metal ions. Baes, C.F. Jr. (Oak Ridge National Lab., 
TN). 20 Aug 1977. 

From Conference on waste-rock interactions; University 
Park, PA, USA (6 Jul 1977). 

In National waste terminal storage program. 

Research is reported on metallic ions produced in solutions at 
low concentrations as mononuclear hydrolysis products. The 
method for studying the mononuclear species is to measure the 
solubility of the oxide or hydroxide solid phase that is stable under 
the conditions of interest. Column solubility measurements of 
Al(OH)s (Gibbsite) in NaCl solution as a function of pH, tempera- 
ture, and ionic strength are being conducted in order to better 
establish the stability of the intermediate species Al(OH):* and 
Al(OH)s(aq). (JRD) 


19283 Molecular structure and magnetic properties of trans- 
bis(L-methioninato)copper(II), Cu(C;HioNO2S)2. Ou, C.C. (Rutgers- 
the State Univ., New Brunswick, NJ); Powers, D.A.; Thich, J.A.; 
Felthouse, T.R.; Hendrickson, D.N.; Potenza, J.A.; Schugar, H.J. 
Inorg. Chem.; 17: No. 1, 34-40(Jan 1978). 

The crystal and molecular structure of  bis(L- 
methioninato)copper(II), Cu(L-Met)2, Cu(CsHioNO2S), has been 
determined from single-crystal three-dimensional x-ray data collect- 
ed by counter methods. The compound crystallizes as elongated blue 
six-sided plates in the space group P2;(C2*, No. 4) with Z = 2, a = 
9.487 (5) A, b = 5.061 (3) A, c = 15.563 (8) A, B = 92.46 (3)°, d/sub 
calcd/ = 1.601 g/cm*, and d/sub obsd/ = 1.60(1)g/cm* Least- 
squares refinement of 1191 reflections having F* greater than or 
equal to 3sigma(F*) gave a conventional R factor of 0.046. There are 
no discrete molecules in the crystal; it consists of isolated sheets of 
Cu(II) ions with tetragonal N2O, ligand sets formed by trans coordi- 
nation of two L-methionine molecules. Additional interactions with 
carboxylate ions from neighboring methionine molecules lead to two 
apical Cu—O bonds and link the Cu(II) ions to form a carboxylate- 
bridged sheet structure. The structure of Cu(L-Met) is compared 
with that reported by others for racemic Cu(D,L-Met):. Infrared 
spectra and magnetic properties of both complexes are presented and 
discussed. Effective magnetic moments of the racemic complex fell 
in the range 1.85 to 1.90 4/sub B/ at temperatures between 270 and 
6.2°K and followed Curie law behavior. Similarly, effective magnet- 
ic moments of Cu(L-Met): fell in the range 1.76 to 1.87 /sub B/ at 
temperatures between 270 and ~ 13.5 K; below 13.5 K, the magnet- 
ic moment steadily decreased to 1.65 u/sub B/ at 4.2°K. ESR 
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spectra of both polycrystalline complexes were measured at Q- and 
X-band frequencies over wide temperature ranges. Crystallographic 
similarities between the free methionine ligands and their complexes 
with Cu(II, Zn(ID, and Cd(II) are presented and discussed. 


19284 Ion cyclotron resonance investigations of alkylation of 
(eta®-C;H;)Ni* and (eta’-C;H;)Fe* by methyl halides in the gas phase. 
Corderman, R.R.; Beauchamp, J.L. (California Inst. of Tech., Pasa- 
dena). Inorg. Chem.; 17: No. 1, 68-73(Jan 1978). 

A detailed study of the —— alkylation of (eta5- 
CsHs)Ni* and (eta5-C;Hs)Fe* by methyl bromide in the gas phase 
using the techniques of ion cyclotron resonance (ICR) spectroscopy 
is reported. A reaction mechanism for the alkylation process is 
proposed through the use of both ICR double resonance techniques 
and deuterium-labeled methyl bromide. The reactions of CpNi* with 
C2HsBr and of CpNi* and CpFe* with CHsX (X = F, Cl, I) are 
briefly discussed. 


19285 Application of computer simulation to complicated chemi- 
cal systems. Noyes, R.M. (Univ. of Oregon, Eugene). J. Phys. Chem.; 
81: No. 25, 2315-2316(15 Dec 1977). 

If all rate processes and parameters are known, existing 
computational techniques are adequate to model chemical change in 
very complicated uniform systems and also in isothermal systems of 
high symmetry such that position can be defined by a single param- 
eter. However, rate constants and even the identities of the essential 
elementary chemical processes are often unknown for chemical 
systems of interest. Attempts to model such systems should confine 
permissible steps to elementary processes or to certain specifically 
defined combinations of such processes. Permissible steps in a model 
can also be usefully restricted by recognizing that the direction of an 
elementary process is defined by strictly thermodynamic consider- 
ations even though thermodynamics cannot predict the direction of 
more complicated processes which may be coupled with other 
processes having free energy changes of opposite sign. 


19286 Extrapolant formulation of the backward differentiation 
method with application to chemical kinetics equations. Winslow, 
A.M. (Univ. of California, Livermore). J. Phys. Chem.; 81: No. 25, 
2409-2413(15 Dec 1977). 

The implicit backward differentiation method of Curtiss and 
Hirschfelder as generalized by Gear to systems of ordinary differen- 
tial equations takes its simplest form when extrapolants to the 
solution at each step are used for the history array. The extrapolants, 
which form successive approximations (of order 0 to k = 6) to the 
solution at each step, are easily obtained recursively and are used for 
prediction, correction, interpolation, and step and order control. 
Change of the time step at each step is assumed. Examples are given 
of applications of this method to systems of chemical kinetics equa- 
tions. 


19287 Structural evidence for xenon—chlorine bonding: neutron 
and x-ray diffraction determinations of the structure of cesium and 
rubidium trioxodichloroxenate(VI) chloride, Cso(XeO;Cl),Cl and 
Rbo(XeO;Ch),Cl. Willett, R.D.; Peterson, S.W.; Coyle, B.A. (Ar- 
gonne National Lab., IL). J. Am. Chem. Soc.; 99: No. 25, 8202-8207(7 
Dec 1977). 

The compounds XeQs . 2.25 CsCl and XeO3 . 2.25 RbCl have 
been structurally characterized as cesium and_ rubidium 
trioxodichloroxenate(VI) chloride, Mg(XeOsCle)sCl, using single- 
crystal counter diffraction methods. The crystals are body-centered 
tetragonal, point group 4/m, with a = 16.56 A and c = 7.10 A for 
the Cs salt and a = 15.97 A and c = 6.91 A for the Rb salt, and 
contain eight XeOQ3 . 2.25 MCI formula units per unit cell. The 
structures have been refined in the space group I anti 4 to R factors 
of 8.3% for the Cs compound using neutron data and 10.4% for the 
Rb compound using x-ray data. The crystal structures contain infi- 
nite chains, parallel to c, of XeOsCl~ units linked by nearly linear 
chlorine bridges. The metal cations and one-ninth of the chlorine 
atoms are separated from the repeating polymeric unit XeO3Cl.?" by 
nonbonding distances. The xenon coordination is octahedral (distort- 
ed) with three terminal oxygen neighbors (in the Cs salt) at 1.77 A, 
one terminal Cl neighbor at 2.96 A, and two bridging Cl neighbors 
at 2.95 and 2.97 A. 


19288 (DOE-tr—6) Physical properties of the chalcogenides of 
rare earth elements. (TT—74-52056). Golubkov, A.V.; Goncharova, 
E.V.; Zhuze, V.P.; Loginov, G.M.; Sergeeva, V.M.; Smirnov, I.A. 
(AN SSSR, Leningrad. Fiziko-Tekhnicheskij Inst.). Dec 1977. 
Translation of Fizicheskie svoistva khal’kogenidov redkozemel’nykh 
elementov, Nauka Publishers, Leningrad, 1973. 538p. Dep. NTIS, 
PC A23/MF AO1. 

Portions of document are illegible. 

Results of experimental and theoretical investigation of the 
physical and physico-chemical properties of chalcogenides of rare- 
earth elements are presented. The phase diagrams and crystal-chemi- 
cal characteristics are given and the nature of the chemical bond is 
discussed. The methods of synthesis, crystal growth, and identifica- 
tion of compounds are briefly described. The phenomena of electron 
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transfer (electrical conductivity, thermomagnetic, and galvanomag- 
netic effects) in a wide temperature range and also the effect of 
pressure on the electrical properties of chalcogenides of bivalent 
rare-earth elements are examined. The thermal properties of different 
groups of chalcogenides (heat capacity, thermal expansion, thermal 
conductivity) and their magnetic properties in the paramagentic 
range and in the range of magnetic ordering are described; the 
mechanisms of exchange interactions in compounds of rare-earth 
elements are analyzed. The effect of temperature and magnetic field 
on the optical and magnetooptical properties of different groups of 
chalcogenides is studied. Some information on band structure is 
given. The industrial use of chalcogenides of rare-earth elements is 
briefly examined. 67 tables, 719 references. 


19289 Relating molecular structure to metal chelate stability and 
reagent selectivity: abstract factor analysis of the chelate formation 
equilibria for some diaminetetracarboxylic acids. Duewer, D.L.; 
Freiser, H. (Univ. of Arizona, Tucson). Anal. Chem.; 49: No. 13, 
1940-1949(Nov 1977). 

The efficacy of abstract factor analysis for determining the 
number of independent correlations exhibited in critically selected 
values of formation constants of the chelates of 24 di- and trivalent 
metal ions with 24 ligands of the EDTA family and for aiding in the 
structural interpretation of the results has been demonstrated. The 
formation constants of the EDTA family can be predicted by a 
simple model. Using only four factors, the data can be reproduced to 
within experimental uncertainty. A new approach to the description 
of reagent selectivity, the selectivity/susceptibility matrix, was found 
to be useful. The unique contribution of factor analysis lies in the 
isolation of those structural features which bear significantly on the 
susceptibility, a parameter which estimates the possibility of varying 
reagent selectivity of given groups of metal ions. 


19290 Determination of stability constants of cesium [2]-cryp- 
tand complexes in nonaqueous solvents by cesium-133 NMR. Mei, E.; 
Liu, L.; Dye, J.L.; Popov, A.I. (Michigan State Univ., East Lan- 
sing). J. Solution Chem.; 6: No. 11, 771-778(Nov 1977). 

Cesium complexes with four diazapolyoxamacrobicyclic li- 
gands ([2]-cryptands), C211, C221, C222, and C222B, were investi- 
gated in pyridine, acetone, propylene carbonate, N,N-dimethylfor- 
mamide, acetonitrile, and dimethy] sulfoxide solutions by cesium-122 
NMR, The relative stabilities of the complexes are in the order Cs”. 
C221 = Cs* . C222 > Cs* . C222B >> Cs* . C211. The formation 
constants are strongly influenced by the solvating abilities of the 
solvents. The NMR data and stereochemical considerations indicate 
that in the C222-Cs* system there is an equilibrium between exclu- 
sive and inclusive conformations of the complex. The other three 
ligands must form only the exclusive complex. 


19291 (UCRL-Trans—11286) Osmotic coefficient and extraction 
method for determining activity coefficients. Frolov, Yu.G.; Gavrilov, 
N.V. Oct 1977. Translated from pp 400-402 of Zhidk. Ekstr., Tr. 
Vses. Nauch.-Tekh. Soveshch., 3rd, 1967, Izd. Khimiya, Leningrad, 
1969. 6p. Dep. NTIS, PC A02/MF AO1. 

The activity coefficient of HNOs in the presence of CaBro, 
NaCl, and LiCl and MgClz—H2O solutions is discussed. The limits 
of applicability of the extraction method for determining activity 
coefficients of substances in solutions are established. (DLC) 


19292 Dimanganese phosphide, MnoP: heat capacity from 5 to 
350 K, magnetic entropy, and thermodynamic functions to 1300 K. 
Grandjean, F.; Osborne, D.W.; Lyon, W.G.; Flotow, H.E. (Argonne 
National Lab., IL). J. Chem. Thermodyn.; 9: 549-559(1977). 

The heat capacity of a sample of Mn2P was determined in the 
temperature range 5 to 350 K by aneroid adiabatic calorimetry. A 
small peak in the heat capacity correlated with the antiferromagnetic 
ordering of the compound was found at (102.5 +- 0.5) K. The 
associated magnetic entropy was calculated to be (9.43 +- 0.52) J 
K~' mol” *. The heat capacity at constant pressure C°/sub p/(298,15 
K), the entropy $°(298.15K), the enthalpy [H°(298.15 K) - H°(0)], 
and the function [G°(298.15 K) - H°(0)]/298.15 K were found to be 
(73.54 +- 0.22) J K~' mol™! (91.01 +- 0.27) J K~' mol™}, (14037 +- 
42) J mol” ', and -(43.93 +- 0.13) J K~! mol”', respectively. Values 
of these functions at selected temperatures up to 1300 K are present- 
ed in tabular form. The coefficient y for the contribution of the 
conduction electrons to the heat capacity (yT) was found to be (23.7 
+- 1.6) mJ K~? mol™*. 


19293 Crystal and molecular structure of Cr(CO);(SCMe2), a 
thioketone complex. Karcher, B.A.; Jacobson, R.A. (Ames Lab., IA). 
J. Organomet. Chem.,; 132: 387-393(1977). 

The crystal structure of Cr(CO)s(SCMe2) has been deter- 
mined by three-dimensional single crystal x-ray analysis. The com- 
pound crystallizes in the monoclinic space group P2:/a with a = 
10.468(8), b = 11.879(5), c = 9.575(6) A and B = 108.14(9)° Least 
squares refinement of 1435 reflections resulted in a final conventional 
crystallogréphic discrepancy factor of R = 0.075. The coordination 
around the chromium atom is essentially octahedral; the Cr-C dis- 
tance opposite the MezCS group is significantly shorter, 1.835(12) A, 
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than the remaining Cr-C distances (averaging 1.898(2) A). The C=S 
distance is 1.618(8) A while the Cr-S-C angle is 120.8(4)°, and the 
chromium atom deviates from the plane described by the MezCS 
moiety by only 0.2 A. 


19294 Surface reactions of SO. with NO» on hydrated silica gel. 
Davis, S.M.; Lunsford, J.H. (Texas A and M Univ., College Station, 
TX). J. Environ. Sci. Health, Part A; 11: No. 12, 735-741(1976). 

The surface oxidation of sulfur dioxide to sulfate ions by 
nitrogen dioxide on hydrated silica gel has been followed by observ- 
ing the photoelectron spectrum of the S(2p) electron. The reaction, 
carried out at 25°C, results in extensive surface coverage of sulfate 
ions over a period of several hours. 


19295 (ORNL-tr—4538) Study of yttrium hydroxide formation. 
Polyashkov, I.M.; Mal’kevich, N.V.; Grishin, I.A. Translated by J. 
Blanshei from Tr. Gor'k. Politekh. Inst.; 29: No. 3, 55-60(1973). 8p. 
Dep. NTIS, PC A02/MF AO1. 

A study was made of yttrium hydroxide formation in sulphu- 
ric acid, chlorine and nitric acid solutions by means of the solubility 
method, measurement of pH and equilibrium solution electroconduc- 
tivity, apparent residue volume, and x-ray phase analysis. It was 
found that yttrium hydroxide formation in the investigated systems is 
preceded by the formation of basic salts. 


19296 (ORNL-tr—4539) Thermographic study of some basic 
salts of scandium and yttrium. Mal’kevich, N.V.; Mironov, N.N. 
Translated by J. Blanshei from Tr. Khim. Khim. Tekhnol.; No. 2, 10- 
12(1970). 6p. Dep. NTIS, PC A02/MF AO1. 

Sc(OH)/sub 2.32/(SO4)/sub 0.34/, Y(OH)2(SO,)/sub 0.5/, 
Y(OH)/sub 2.6/Cl/sub 0.4/, and Y(OH)/sub 2.6/(NOs3)/sub 0.4/ 
were studied for the first time by thermogravimetry. Scandium and 
yttrium hydroxide have weakly and strongly bound water which is 
confirmed by two endo-effects. Scandium and yttrium oxide are 
produced from hydroxides at lower temperatures than from basic 
salts. Diagrams are presented illustrating the decomposition of basic 
salts and hydroxides. The studies confirmed the thermal stability of 
scandium and yttrium oxysalts. 


19297 (ORNL-tr—4540) Reaction of yttrium salts with alkali. 
Korenman, I.M.; Novikova, A.M. Translated by J. Blanshei from 7r. 
Khim. Khim. Tekhnol.; No. 1, 41-44(1962). 8p. Dep. NTIS, PC A02/ 
MF AOl. 

A study has been made of the system Y**—An/sup n/— 
OH—H:O, and the formation of basic precipitates of variable com- 
position has been established in all cases. The composition (basicity) 
of the precipitating compound depends on the condition of precipita- 
tion and on the nature of the ions found in solution. 


ISOTOPE EFFECTS 


19298 (COO—3498-33) Fundamental studies in isotope chemis- 
try. Progress report, 1 July 1976—30 Jun 1977. Bigeleisen, J.; Harris, 
T.H. (Rochester Univ., N.Y. (USA)). 1977. Contract EY-76-S-02- 
3498. 12p. Dep. NTIS, PC A02/MF AO1. 

The current thrust of the program is the use of isotope effects 
to study the fundamental properties of matter, measurement and 
calculation of isotope fractionation factors of systems of potential 
technological importance and the correlation of isotope effects with 
molecular structure. The first measurements of the isotopic frac- 
tionation factors for two components in a solution were completed 
by the study of argon-krypton mixtures. The measurements cover 
the range from pure argon to pure krypton and extrapolate very well 
to previous measurements on the pure components. The vapor 
pressure isotope effects between solid-vapor and liquid-vapor for the 
rare gases neon, argon, and krypton is given. (LK) 


ISOTOPE EXCHANGE AND ISOTOPE SEPARATION 
REFER ALSO TO CITATION(S) 19298 


19299 Preparation of carbon dioxide from sulfates, sulfur diox- 
ide, air, and water for determination of oxygen isotope ratio. Holt, 
B.D. (Argonne National Lab., IL). Anal. Chem.; 49: No. 12, 1664- 
1667(Oct 1977). 

To facilitate the study of mechanisms of formation of sulfates 
in the atmosphere by oxygen isotope ratio measurements, a group of 
procedures was developed for the conversion of oxygen in sulfates, 
sulfur dioxide, air, and water to carbon dioxide for mass spectrome- 
tric determination of isotope ratios, using a single graphite furnace. 
A new procedure is described for preparing sulfate samples for the 
hot graphite reduction reaction. 


19300 Separation of isotopes in collisional chemical reactions 
with selective excitation of gas molecule vibrations by laser radiation. 
Gordiets, B.F.; Osipov, A.I.; Panchenko, V.Y. (M. V. Lomonosov 
Moscow State University). Sov. Phys. - Dokl. (Engl. Transl.); 22: No. 
6, 325-327(Jun 1977). 
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It is shown theoretically that large coefficients of enrichment 
can be obtained for both light and heavy isotopes using the process 
of continuous selective excitation by laser radiation. 


ORGANIC CHEMISTRY 


CHEMICAL AND PHYSICOCHEMICAL PROPERTIES 


REFER ALSO TO CITATION(S) 16359, 16628, 17109, 19280, 
19289, 19293, 19320, 19823, 19826, 19893, 20160 


19301 (CONF-770963—4) Ab Initio quantum mechanical charac- 
terization of the ground electronic state of benzo[a]pyrene. Implica- 
tions for the mechanism of PAH oxidation to expoxides by cytochrome 
P-450. Shipman, L.M. (Argonne National Lab., Ill. (USA)). 1977. 
Contract W-31-109-ENG-38. 15p. Dep. NTIS, PC A02/MF AOl1. 

From 2. international symposium on polynuclear aromatic 
hydrocarbons; Columbus, OH, USA (27 Sep 1977). 

Electronic properties have an important role in the metabo- 
lism of benzo[a]pyrene (BP) and the mutagenic action of its metabo- 
lites. In this paper, the ground electronic state of BP is characterized 
by the ab initio molecular fragment floating spherical Gaussian 
orbital method, and a speculative structural-electronic mechanism is 
presented for the oxidation of PAHs to epoxides by cytochrome P- 
450. 


19302 (COO/4216—2) Synthesis, chemistry, and catalytic activ- 
ity of complexes of lanthanide and actinide metals in unusual oxidation 
states and coordination environments. Progress report, February 1, 
1977—January 31, 1978. Evans, W.J. (Chicago Univ., Ill. (USA). 
Dept. of Chemistry). Oct 1977. Contract EG-77-S-02-4216. 6p. Dep. 
NTIS, PC A02/MF AO1. 

Research devoted to synthesis of new classes of lanthanide 
and actinide complexes is reported. Co-condensation of lanthanide 
metals with 1,3-butadiene (1,3-C,He) or 2,3-dimethyl-1,3-butadiene 
(2,3-(CHs)2-1,3-C,sH4) produces three types of organolanthanide 
complexes differentiated by their solubility in pentane, toluene and 
tetrahydrofuran (THF). The THF soluble species are formed in 
highest yield and have been most completely characterized. Elemen- 
tal analysis shows that when butadiene is the ligand, complexes of 
empirical formula Ln(CsHe)s (Ln = Nd, Sm, Er) are obtained. 
When dimethylbutadiene is used, Ln[(CHs)2CsH,]2 is obtained (Ln 


= La, Nd, Sm, Er). These = differ from all other organo- 


lanthanide complexes in several respects. First, it is unusual to be 
able to obtain such good analytical data. Generally, for organolanth- 
anides, incomplete carbon and hydrogen combustion is observed. 
Second, the stoichiometries are difficult to reconcile with known 
lanthanide chemistry. If the dienes coordinate as 7-ligands, the 
metals are formally zero-valent. If the dienes coordinate as dialkyl-2- 
butene moieties, the metals must be in the +6 oxidation state in the 
butadiene series and the +4 oxidation state in the dimethylbutadiene 
series. The physical properties of these new complexes are also 
unusual. The sharp, line-like, 4f-4f optical transitions normally ob- 
served for lanthanide complexes are not observed in the visible and 
near infrared regions. Instead a single broad band dominates the 
spectrum. The room temperature magnetic moments are similarly 
not consistent with known Ln* species. Most unusual in this respect 
is the lanthanum complex, which is the first paramagnetic organo- 
lanthanum complex ever observed. Further investigations of diene 
reactions with lanthanides in chemical reduction syntheses are sum- 
marized. (JRD) 


19303 (IS-T—788) Electronic transitions of some pi-molecular 
charge transfer complexes. Beckman, R.L. (Ames Lab., lowa (USA)). 
Dec 1977. Contract W-7405-ENG-82. 81p. Dep. NTIS, PC A05/MF 
AOl. 

Thesis. 

A unique phonon progression in the phosphorescence spec- 
trum of pyrene-PMDA (Py-PMDA) in naphthalene-PMDA (N- 
PMDA) is reported. Calculations of the electron-phonon coupling 
strength parameter for the ground and excited states indicate strong 
coupling for the fractional CT contribution of Py-PMDA to the 
observed phosphorescent state. Model calculations indicate that the 
observed low frequency phonon mode corresponds to a low energy 
rotation of the rigid guest complex and not a symmetric donor- 
acceptor stretch. The unusual reduction of the phonon mode fre- 
quency in the excited ground state is explained in terms of a 
contracted complex that can more easily rotate in a larger cavity. A 
brief phonon progression is also observed for the mixed crystal A- 
PMDA in N-PMDA. For both mixed crystals, Py-PMDA in N- 
PMDA and A-PMDA in N-PMDA, the energy spacing between the 
zero-phonon vibrational bands in the mixed CT crystal phosphores- 
cence spectrum are very similar to those obtained from the phospho- 
rescence spectrum of the pure donor in a rigid matrix. There is a 
large blue shift between the origin band of the mixed CT crystal 
phosphorescence spectrum and the origin band of the pure donor 
phosphorescence spectrum for the A-PMDA mixed crystal, but not 
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for the Py-PMDA mixed crystal. The structureless CT absorption 
spectra of Py-PMDA and A-PMDA mixed crystals indicate strong 
electron-phonon coupling, as does the structureless CT fluorescence 
spectrum of A-PMDA in N-PMDA. No CT fluorescence was 
observed that can be conclusively attributed to Py-PMDA. The CT 
absorption and emission spectra of the neat N-PMDA host reveal no 
sharp structure, indicating strong-exciton-phonon coupling. The par- 
ticularly long absorption tail observed for N-PMDA neat crystals 
supports the contention that N-PMDA may be disordered. 


19304 (ORNL—5297, pp 113-140) Chemical physics. Sep 1977. 

In Chemistry Division annual progress report for period 
ending March 31, 1977. 

Significant, unpublished results reported are: crystal and mo- 
lecular structures of 5,6-dihydrocytidine-6-sulfonate, the cyclic hexa- 
peptide cyclo-(Gly-L-Pro-D-Ala)2, an epoxide, o-terpheny!], and 4,4’- 
dichlorobiphenyl; various methods for crystallography; crystal struc- 
ture refinement for a ferredoxin; correlation functions for liquid CS2 
and CsHe; crossed molecular beam studies of the excited atom 
reactions Hg + NO, C + NO, and C + Hz; electron detachment in 
collisions of Cl~ ions with atoms and diatomic molecules; Cs + UF. 
— Cs* + UF.¢ or CsF + UFs; adsorption heat of UFs on Pt—C 
surface; higher-order Z; and screening effects on the electronic 
stopping of channeled, totally stripped ions in gold; electron capture 
to K vacancies in Cl ions passing through C, Al, KCl, Ni, Ag, and 
Au; ESR studies of radicals from peptides (aspartates) and from 
polycyclic aromatics in molten SbCls; kinetics of CHs radicals in 
flash photolysis (FP) HzO + CH, and of HCO (formyl) radical in 
FP of H2O + CO; kinetics of bromine hydrolysis in flash photolysis 
of aqueous bromide ion solutions; photodimerization of tetracene for 
energy storage; theory of optical spectra of molecular aggregates; 
and spectra (exciton, absorption, dichroism) of bacteriochlorophyll 
protein. 18 figures. (DLC) 


19305 Estimated kinetics and thermochemistry of some initial 
unimolecular reactions in the thermal decomposition of 1,3,5,7-tetrani- 
tro-1,3,5,7-tetraazacyclooctane in the gas phase. Shaw, R. (Lockheed 
Missiles and Space Co., Inc., Palo Alto, CA); Walker, F.E. J. Phys. 
Chem.; 81: No. 25, 2572-2576(15 Dec 1977). 

A survey of the literature has shown that there are eight 
possible initial unimolecular steps in the thermal decomposition of 
HMxX. Of the eight steps, Arrhenius parameters have been estimated 
for four of them: reaction, log As (where As = A/s~'), E/(kcal/ 
mol); N-NO2 fission, 16.4, 46.2; homolytic C-N fission, 18, 60; five- 
center elimination of HONO, 10.8, 2 38; four-center elimination of 
HNO2Z, 10.8, = 38. The depolymerization of HMX to 4CH2NNO2 
(a fifth possible step) was estimated to be 35.4 kcal/mol endothermic. 
The Arrhenius parameters are such that N-NO2 fission predominates 
at around 500 K. The estimated rate constant, 10! s~' at 500 K, is 
one power of ten less than previously measured rate constants for 
the overall decomposition. 


19306 31P nuclear magnetic resonance chemical shielding tensors 
of L-0-serine phosphate and 3'-cytidine monophosphate. Kohler, S.J.; 
Klein, M.P. (Univ. of California, Berkeley). J. Am. Chem. Soc.; 99: 
No. 25, 8290-8293(7 Dec 1977). 

31P nuclear magnetic resonance chemical shielding tensors 
have been measured from single crystals of L-O-serine phosphate 
and 3’-cytidine monophosphate. The principal elements of the shield- 
ing tensors are -48, -2, and 51 ppM for serine phosphate and -68, -13, 
and 64 ppM for 3’-cytidine monophosphate, relative to 85% HsPO.,. 
In both cases four orientations of the shielding tensor on the mole- 
cule are possible; in both instances one orientation correlates well 
with the P—O bond directions. This orientation of the shielding 
tensor places the most downfield component of the tensor in the 
plane containing the two longest P—O bonds and the most upfield 
component of the shielding tensor in the plane containing the two 
shortest P—O bonds. A similar orientation was reported for the *!P 
shielding tensor of phosphorylethanolamine and a comparison is 
made between the three molecules. 


19307 Hexaradialene. Barkovich, A.J.; Strauss, E.S.; Vollhardt, 
K.P.C. (Univ. of California, Berkeley). J. Am. Chem. Soc.; 99: No. 
25, 8321-8322(7 Dec 1977). 

The gas phase thermochemistry of 1,5,9-cyclododecatriyne 
was investigated. Results are discussed and a mechanism postulated. 


(LK) 


19308 Reduction of organic compounds with the hydroxyborohy- 
dride ion. Reed, J.W.; Jolly, W.L. (Univ. of California, Berkeley). J. 
Org. Chem.; 42: No. 24, 3963-3965(25 Nov 1977). 

The aqueous BH3OH™ ion is potentially a valuable reducing 
reagent. In cold solutions it reduces esters that are reduced by 
NaBH, only at elevated temperatures. Benzonitrile is reduced by 
cold aqueous BHsOH~, whereas reduction of similar nitriles by 
NaBH, requires special conditions, such as the presence of AlCls. 
Aqueous BH3;OH™ reduces nitrobenzene all the way to aniline rather 
than just to azoxybenzene as in the reduction by NaBHg. At 0°C it 
reduces ketones as readily as NaBH, does at room temperature. 
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Thus, the hydroxyborohydride ion has a reducing power intermedi- 
ate between those of the rather powerful lithium aluminum hydride 
and the rather mild and selective sodium borohydride. 


19309 Sesterterpenes. I. Stereospecific construction of the cero- 
plastol and ophiobolin ring systems via a common bicyclic intermedi- 
ate. Boeckman, R.K. Jr. (Wayne State Univ., Detroit); Bershas, J.P.; 
Clardy, J.; Solheim, B. J. Org. Chem.; 42: No. 22, 3630-3633(28 Oct 
1977). 

The ring systems present in the two major classes of ophiobo- 
lane sesterterpenes have been obtained via a common bicyclic inter- 
mediate. In each case, the eight-membered ring was constructed by 
fragmentation of an appropriately functionalized 
bicyclo[3.3.1]nonane ring system. 


19310 Peptide hydrogen bonding. Conformation dependence of 
the carbonyl ‘°C nuclear magnetic resonance chemical shifts in fer- 
richrome. A study by ‘°C-['°N] Fourier double resonance spectros- 
copy. Llinas, M.; Wilson, D.M.; Klein, M.P. (Univ. of California, 
Berkeley). J. Am. Chem. Soc.; 99: No. 21, 6846-6850(12 Oct 1977). 
The carbonyl resonances in alumichrome and, by comparison, 
in the whole suite of homologues are unequivocally assigned by use 
of a novel '*N—#5C double resonance technique which identifies the 
carbon resonances on the basis of a known, assigned 'H NMR 
spectrum and sequential amide 'H = ('*N) = °C heteronuclear 
decoupling experiments. Comparison of spectra taken in nucleophilic 
(CDs)2SO and in acidic protic CF;CD2OH solutions, and analysis of 
the resonance pattern on the basis of the known tertiary structure of 
the ferrichrome peptides, reveals the carbonyl chemical shift to be 
strongly dependent on the extent and type (donor or acceptor) of H 
bonding at the amide group. Thus, although a low field shift of the 
peptide carbonyl resonance results from carbonyl protonation (H 
bond acceptor role), H bonding of the covalently linked NH group 
(H bond donor role) leads to an increased shielding of the carbonyl. 
Hence, NH and C double bond OH bonding oppose each other in 
their shielding effects on the peptide carbonyl resonance to such an 
extent that the H bond donor, high field shift can obscure deshield- 
ing resulting from a C double bond OH bond acceptor role. Water, 
which in an earlier study was shown to act as a good H bond 
acceptor solvent, stabilizes the carbonyl deshielding more than what 
would have been ee on the basis of its Bronsted acidity. From 
the overall 'H and °C NMR effects, it is proposed that water favors 
maximal polarization of the peptide link, consistent with the high 
dielectric constant of the solvent. 


19311 Crystal structure of tri(p-biphenylyl)aminium perchlorate. 
Brown, G.M.; Freeman, G.R.; Walter, R.I. (Oak Ridge National 
Lab., TN). J. Am. Chem. Soc.; 99: No. 21, 6910-6915(12 Oct 1977). 

Crystals of tri(p-biphenylyl)aminium perchlorate, (p- 
CéHsCsHs)sN* ClO,~, are monoclinic (space group P2:/n), with a = 
9.842 (1), b = 24.442 (1), c = 12.501 (1) A, B = 106.77 (1) Z = 
4,d/sub calcd/ = 1.322 g/cm*[A(CuKa,) = 1.54051 A]. With Cu 
Ka radiation, 6085 reflections were recorded to 161.5° 26 and 
corrected for absorption. The structure solution was achieved with 
Long's multisolution direct-method program. In final least-squares 
refinement all atoms, including hydrogen atoms, were given the 
usual six anisotropic thermal parameters, and the five atoms of the 
ClO,” ion were each given the ten extra thermal parameters of 
Johnson's three-cumulant model. Corrections for slight extinction 
were applied. The final R(F) value was 0.051, and the final standard 
deviation of fit was 1.55 (all data included). The three N—C bonds 
are almost exactly coplanar, the N atom being displaced only 0.014 
A from the plane of its three carbon neighbors. The three N—C 
bonds have lengths of 1.421, 1.418, and 1.386 A. The twist angles 
about these bonds from the hypothetical configuration with each six- 
membered ring attached to N coplanar with the central triangle of C 
atoms are -43.5, -45.3, and -26.5°, respectively (sign convention as for 
the Klyne-Prelog torsion angle). The inter-ring C—C bonds in the 
biphenylyl groups (in same order as the N—C bonds and the angles 
above) are 1.487, 1.481, and 1.476 A in length. The twists about these 
bonds from the coplanar configuration for the two rings are + 36.4, - 
14.5, and +23.0° The radical cation is generally like a propeller, but 
each of the six rings has its own pitch. The average CI—O intermode 
distance, 1.444 A, calculated from the third-cumulant parameters, 
agrees well with Cl—O bond lengths from recent low-temperature 
determinations of the perchlorate ion structure. 


19312 Benzoannulation as a probe of structural dimension and 77- 
electron distribution in elassovalenes. A mathematical model for the 
assessment of homoaromaticity. Paquette, L.A.; Wallis, T.G.; Kempe, 
T.; Christoph, G.G.; Springer, J.P.; Clardy, J. (Ohio State Univ., 
Columbus). J. Am. Chem. Soc.; 99: No. 21, 6946-6954(12 Oct 1977). 

6,7-Benzoelassovalene has been synthesized from benzocyclo- 
butene and 1,4-cyclohexadiene-1,2-dicarboxylic anhydride. This 
crystalline white solid undergoes rapid decomposition when exposed 
to air, but can be handled under an argon atmosphere. An x-ray 
crystal structure analysis is reported and the magnitudes of the 
nonbonded distances separating C.—Cs and C/sub 4a/—C/sub 8a/ 
are revealed. These factors are considered in evaluating the possible 
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neutral homoaromatic nature of the molecule. The preparation of 
5,6-benzoelassovalene, which must maintain semibullvalene charac- 
ter to avoid disruption of benzenoid aromaticity, has also been 
completed. The lability of this compound of 6,7-benzoelassovalene 
by a significant margin, and it unfortunately proved possible to 
characterize this compound only by mass spectrometry. NMR spec- 
tral data for 6,7-benzoelassovalene are presented, correlated with 
earlier findings, and analyzed in terms of a possible diamagnetic ring 
current. Lastly, a mathematical model has been devised which 
enables the magnitude of bonding interaction between homoaromatic 
centers to be evaluated. 


19313 Synthesis and dimerization of tricyclo[3.3.3.0? ®]undec- 
2(6)-ene. X-ray structure of the dimer as evidence for a concerted ene 
reaction in dimer formation. Greenhouse, R.; Borden, W.T.; Ravin- 
dranathan, T.; Hirotsu, K.; Clardy, J. (Univ. of Washington, Seattle). 
J. Am. Chem. Soc.; 99: No. 21, 6955-6961(12 Oct 1977). 

The title compound has been prepared by a route involving 
ring expansion of bicyclo[3.2.2]nonane-6,8-dione to 
bicyclo[3.3.3}undecane-2.6-dione, transannular reductive ring closure 
of the latter to tricyclo[3.3.3.0/sup 2,6/Jundecane-2,6-diol, and for- 
mation of the title olefin compound from the thionocarbonate de- 
rived from tricyclo[3.3.3.0/sup 2,6/Jundecane-2,6-diol. The olefin 
has been trapped with diphenylisobenzofuran to give a Diels—Alder 
adduct. In the absence of trapping agent, a dimer was obtained, 
which is the formal product of an ene type reaction. On prolonged 
heating, the dimer rearranged by a 1,3 hydrogen shift. On hydroge- 
nation, it was shown that the transition state for dimer formation 
contains two molecules of the same, rather than of opposite, chira- 
lity. 


19314 Kinetics of electron transfer between vitamin B,2 com- 
pounds. Kaufmann, E.J.; Espenson, J.H. (Ames Lab., IA). J. Am 
Chem. Soc.; 99: No. 21, 7051-7054(12 Oct 1977). 

The reaction of vitamin B/sub 12s/ and hydroxocobalamin 
(B/sub 12b/) proceeds rapidly in basic, aqueous solution leading to 
the formation of vitamin B/sub 12r/. Kinetic studies were carried 
out at » = 0.10 M in the hydroxide range 0.00145 M = [OH™] = 
0.025 M. The results obeyed the rate expression -d[B/sub 12s/]/dt = 
(a + b/[OH™ })[B/sub 12s/][B/sub 12b/] with a = (5.80 +- 0.77) x 
10°M~'s~'and b = 70.7 +- 1.9s~‘ at 25.0°C. Activation parameters 
have been evaluated for both terms. The mechanism of this reaction 
is discussed, and the kinetic data are also used to show that methyla- 
tion of B/sub 12r/ cannot occur by the reverse process, base- 
promoted disproportionation of B/sub 12r/. 


ISOTOPE EFFECTS 


19315 (COO—3127-21) Isotope effect on the zero point energy 
shift upon condensation. Kornblum, Z.C.; Ishida, T. (Brooklyn Coll., 
N.Y. (USA). Dept. of Chemistry). Jul 1977. Contract EY-76-S-02- 
3127. 316p. Dep. NTIS, PC A14/MF AO1. 

Thesis. Submitted by Z.C. Kornblum. 

The various isotope-dependent and independent atomic and 
molecular properties that pertain to the isotopic difference between 
the zero point energy (ZPE) shifts upon condensation were derived. 
The theoretical development of the change of the ZPE associated 
with the internal molecular vibrations, due to the condensation of 
the gaseous molecules, is presented on the basis of Wolfsberg’s 
second-order perturbation treatment of the isotope-dependent 
London dispersion forces between liquid molecules. The isotope 
effect on the ZPE shift is related to the difference between the sums 
of the integrated intensities of the infrared absorption bands of the 
two gaseous isotopic molecules. The effective atomic charges are 
also calculated from available experimental infrared intensity data. 
The effects of isotopic substitutions of carbon-13 for carbon-12 and/ 
or deuterium for protium, in ethylene, methane, and the fluorinated 
methanes, CHsF, CH2F2, CHFs, and CF,, on the ZPE shift upon 
condensation are calculated. These results compare well with the 
Bigeleisen B-factors, which are experimentally obtained from vapor 
pressure measurements of the isotopic species. Each of the following 
molecular properties will tend to increase the isotopic difference 
between the ZPE shifts upon condensation: (1) large number of 
highly polar bonds, (2) high molecular weight, (3) non-polar (prefer- 
ably) or massive molecule, (4) non-hydrogenous molecule, and (5) 
closely packed liquid molecules. These properties will result in 
stronger dispersion forces in the liquid phase between the lighter 
molecules than between the isotopically heavier molecules. 36 tables, 
9 figures. 


ELECTROCHEMISTRY 


REFER ALSO TO CITATION(S) 18526 


19316 (ORNL—5297, pp 150-154) Electrochemistry. Sep 1977. 
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In Chemistry Division annual progress report for period 
ending March 31, 1977. 

An experimental study was made of the effect of a magnetic 
field on electrochemical reactions at Ti electrodes in a Pyrex pipe 
with flowing 1N H2SO, electrolyte. An extensive investigation was 
conducted of the anodic polarization of FeS2 in sulfate solution as a 
function of pH, temperature, solution composition, and surface prep- 
aration; FeS2 oxidizes readily in alkaline solution but not in acid until 
the potential reaches +850 mV vs. S.C.E. (DLC) 


19317 Solution of electrochemical flux equations with variable 
diffusion coefficient and transference number. Vallet, C.E.; Braun- 
stein, J. (Oak Ridge National Lab., TN). J. Phys. Chem.; 81: No. 25, 
2438-2443(15 Dec 1977). 

Finite difference solution of the nonlinear partial differential 
equation of diffusion and migration for constant current electro- 
chemical processes in binary mixtures of molten salts has been 
carried out for several important cases. Concentrations at the elec- 
trode surface as a function of time, and concentration—distance 
profiles between the electrode surface and the bulk electrolyte, have 
been computed for the following model cases, the first two of which 
have analytical solutions that could be used to test the computation 
(D is the interdiffusion coefficient, and M is a migrational term 
whose form depends on the mobilities of the ions and on the 
electrode reaction): (I) constant D, M = 1; (ID) constant D, constant 
M not equal to 1; (III) D varying exponentially with composition, M 
= 1; (IV) D constant, varying M; (V) D and M varying. The results 
demonstrate that chronopotentiometric measurements can be applied 
to the evaluation of diffusion coefficients of concentrated electro- 
lytes, in cases where the Sand equation does not apply, by analysis of 
the early portion of the chronopotentiogram. 


19318 (UCRL-Trans—11284) Determination of the ion distribu- 
tion in aqueous dispersions of untreated and surface-modified SiO. 
particles by zeta-potential measurements. Kerner, D.; Leiner, W. 
Translated from Colloid Polym. Sci.; 253: 960-968(1975). 23p. Dep. 
NTIS, PC A02/MF AO1. 

The electrophoretic migration of turbidity boundaries be- 
tween dispersions of untreated and surface-phenylated pyrogenic 
SiO, (Aerosil) and overlying layers of clear solutions was measured 
at various pH values. The zeta potentials were calculated from these 
results. Similar studies were performed on dispersions of pure and 
surface-methylated quartz (Min-O-Sil). Electrophoretic mobilities of 
individual particles of quartz were also determined microscopically. 
For both pyrogenic SiOz and quartz, substitution of the silanol 
groups or of the hydrogen atoms of the silanol groups resulted in no 
marked shift of the zeta potentials. The ion distributions in disper- 
sions of pyrogenic SiOz were calculated from the concentrations of 
the initial solutions, the change in pH on adding the disperse phase 
and the zeta potentials. This calculation yields information on the 
number of ionized silanol groups existing on the particle surface, a 
number which determines the electrokinetic behavior of the particle. 
Similarly, information is also obtained on the distribution of all other 
ions in solution and in the double layer. The similar electrokinetic 
behavior of pure and surface-modified particles is obviously due to 
the fact that sufficient silanol groups remain unprotected, i.e. disso- 
ciable, even in the treated product. Thus, only 1.5 percent at most of 
the silanol groups are ionized in the pH range 2-9. In the pH range 9- 
11, the number of ionized silanol groups increases to approximately 
100 percent. Thus, in this pH range, additional silanol groups must 
have been formed in the case of phenylated SiOz. 


PHOTOCHEMISTRY 


REFER ALSO TO CITATION(S) 16900, 19266, 19324, 19681, 
19835, 19914 


19319 (COO—2039-33) Electronic excitation of composite sys- 
tems. Final report, June 1, 1969—July 31, 1977. El-Bayoumi, M.A. 
(Michigan State Univ., East Lansing (USA)). 1977. Contract EY-76- 
S-02-2039. 19p. Dep. NTIS, PC A02/MF AO1. 

A single photon time correlation spectrometer was set up to 
study the dynamics of relaxation processes in excited composite 
molecular systems in the nanosecond time domain. Double-proton 
transfer in the excited state of 7-azaindole hydrogen bonded dimer 
was shown to occur over an activation barrier of approximately 500 
cm” ' as well as via tunnelling which is the dominant mechanism for 
tautomerization at low temperatures. The rate coefficients for the 
double deuteron transfer reaction at 77°K in 7-azaindole dimer was 
measured to be 1.9 x 10° sec™’. Electronic spectra of several azain- 
doles were measured in the vapor phase and in different media. 
Solvent shifts were explained in terms of excited state properties 
calculated using PPP SCF method. Evidence has been provided for 
the formation of an intramolecular triplet excimer in the case of 1,3- 
diphenylpropane. The rate constant for intramolecular excimer for- 
mation in 1,3-dinaphthylpropane was measured to be 1.2 x 10° sec! 
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at 25°C in ethanol. Trans-1,1,4,4-Tetraphenyl-2-methylbutadiene 
(TPMB) undergoes an intramolecular twisting relaxation after exci- 
tation. Various effects resulting from geometric relaxation and the 
effects of viscosity and temperature were explained. Anomaly in 
fluorescence lifetimes of naphthylamines were explained in terms of 
changes in excited state geometry. Electronic spectra of benzanils 
were interpreted in terms of locally excited and intramolecular 
charge-transfer transitions. Luminescence properties of aromatic 
amino acids and model compounds were explained. Fluorescence 
quenching was explained in terms of an enhancement in intersystem 
crossing resulting from charge transfer interactions involving the 
aromatic ring and the substituent (COOH and NHz2). Phosphores- 
cence enhancement in triphenylmethane was explained via a spin- 
orbit enhancement mechanism. 


19320 Solvent-dependent fluorescence of pyrene-3-carboxalde- 
hyde and its applications in the estimation of polarity at micelle-water 
interfaces. Kalyanasundaram, K.; Thomas, J.K. (Univ. of Notre 
Dame, IN). J. Phys. Chem.; 81: No. 23, 2176-2180(17 Nov 1977). 

The monomer fluorescence of pyrene-3-carboxaldehyde 
shows a strong dependence on solvent polarity. The fluorescence in 
nonpolar solvents such as n-hexane is very weak (quantum yield less 
than 0.001), but becomes quite intense in polar solvents (phi/sub F/ 
in methanol = 0.15). The fluorescence maximum shows a significant 
red shift with increased solvent polarity, which is linear with solvent 
dielectric constant at values greater than ten. This strong depen- 
dence of fluorescence on solvent polarity is used to obtain estimates 
of the polarity at the micelle—water interfaces for various ionic and 
nonionic detergent micelles. The measured values are in excellent 
agreement with zeta potential estimates for the micellar Stern layer, 
derived from double layer theory, and similar estimates using other 
fluorescence probes. The observed variations in the surface polarity 
at the micelle—water interfaces in the presence of external additives 
are also consistent with predictions from other data. The formation 
of Schiff's base by reaction of pyrenecarboxaldehyde with amines 
has also been investigated. Data on absorption and emission spectra 
of Schiff’s bases are presented. 


19321 Antenna chlorophyll a and P700. Exciton transitions in 
chlorophyll a arrays. Shipman, L.L. (Argonne National Lab., IL). J. 
Phys. Chem.; 81: No. 23, 2180-2184(17 Nov 1977). 

Exciton calculations have been carried out for 16 distinct 
cases of randomly generated chlorophyll a arrays to assist in the 
assessment of various possibilities for the chlorophyll distribution in 
the thylakoid membrane of green plants. Each of the cases is 
distinguished by its packing density and by the constraints applied to 
the orientation of transition dipoles. Each array consists of 40 
antenna chlorophyll a molecules with an absorption maximum at 670 
nm before transition density coupling and one P700 chromophore 
with an absorption maximum at 700 nm. Transition density coupling 
always broadens the absorption bands and sometimes shifts the 
position of the absorption maxima. Transition density coupling be- 
tween the P700 chromophore and the antenna chlorophyll molecules 
shifts the P700 absorption band to lower energies and, for some 
cases, increases or decreases the dipole strength of the P700 absorp- 
tion band by as much as 50 percent. In general, for comparable 
packing densities, the effects of transition density coupling are more 
pronounced for two-dimensional arrays than for three-dimensional 
arrays. The present exciton calculations show that if the various in 
vivo “forms” of chlorphyll a correspond to exciton transitions in 
chlorophyll a arrays, then the local chlorophyll concentration in the 
arrays must be much greater than the average chlorophyll concen- 
tration of approximately 0.1 M in the thylakoid membrane; perhaps 
the local chlorophyll concentration could be as high as 1 M. 


19322 Photorearrangement of 10-methyloctalone in concentrated 
acid solution. Cornell, D.G. (Eastern Regional Research Center, 
Philadelphia); Filipescu, N. J. Org. Chem.; 42: No. 21, 3331-3336(14 
Oct 1977). 

When dissolved in concentrated sulfuric acid, 10-methylocta- 
lone undergoes only complete protonation. It can be recovered 
unchanged after long periods of storage in the dark and subsequent 
hydrolysis of the acid solution. Irradiation of the hydroxycarboca- 
tion generated by the octalone in acid with ultraviolet light of 300 
nm caused an efficient rearrangement to _ 1-hydroxy-3-(1- 
methylcyclopentyl)cyclopenten-2-yl cation. Time-lapse spectrom- 
etry experiments showed this first transformation to be virtually free 
of any side reactions. Further photolysis of the resulting solutions 
with light of 254 nm, where the first photoproduct exhibited strong 
absorption, caused a second rearrangement to a tricyclic hydroxy- 
carbocation. The identity of the photoproducts was established from 
the spectral data of their neutral derivatives and their deuterated 
analogues. A reaction mechanism is proposed. 


19323 One electron reduction of paraquat dication by photogen- 
erated biradicals. Small, R.D.; Scaiano, J.C. (Univ. of Notre Dame, 
IN). J. Photochem.; 6: 453-456(1976). 

The results are reported of a study on the photochemistry of a 
series of phenyl-alkyl ketones in the presence of paraquat dichloride. 
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The results indicate that paraquat cations are efficient traps of 
biradicals containing ketyl radical sites. If the solvated biradicals 
have lifetimes of the order of 1 us then ks is of the order of 1-3 x 10° 
M~'s~1. This is the first example of trapping of Type II biradicals by 
ions and the first system where the trapping reaction occurs at the 
ketyl site; this probably implies that the rate constant for biradical 
trapping is the same for all the ketones used, since the only differ- 
ences are alkyl substitutions four atoms away from the reactive 
center. (LK) 


RADIATION CHEMISTRY 
REFER ALSO TO CITATION(S) 16934, 16941, 19304, 19339, 19606 


19324 (COO—3416-5) Radiation chemistry of volatile silanes 
and germanes. Progress report, September 1, 1976—August 31, 1977. 
Lampe, F.W. (Pennsylvania State Univ., University Park (USA). 
Dept. of Chemistry). 1977. Contract EY-76-S-02-3416. 38p. Dep. 
NTIS, PC A03/MF AO1. 

The radioinduced reaction of silyl ions with ethylene and the 
photochemical decomposition of monosilane by 147-nm radiation 
were studied. Two other studies, which were published, are also 
included. (DLC) 


19325 (ORO—2968-111) Research concerning ionic and free 
radical reactions in radiation chemistry. Progress report, September 
15, 1976—September 15, 1977. Williams, T.F. (Tennessee Univ., 
Knoxville (USA). Dept. of Chemistry). 1977. Contract EY-76-S-05- 
2968. 14p. Dep. NTIS, PC A02/MF AOl1. 

Progress is reported on ESR studies of fluorocarbon radicals 
and intermediate radicals. A detailed study was made of the di- 
methyl, diethyl, and di-n-propyl carbonates. Studies were continued 
on hydrogen-atom abstraction reactions at low temperatures with 
view to evaluating the contribution from quantum-mechanical tun- 
neling. Detection of the transient dimer radical anion of acetonitrile 
in the upper crystalline phase at -50°C is reported. Abstracts of 
current reports are included on electron attachment to fluorocarbons 
hydrogen atom abstraction by methyl radicals. EPR spectra of the 
tetrafluoroethylene radical anion, and addition of tetrafluoroethylene 
to the tetrafluoroethylene radical anion. (JRD) 


19326 Evidence on the isothermal and warm-up luminescence 
from y-irradiated 3-methylpentane glass. Morine, G.H.; Willard, J.E. 
(Univ. of Wisconsin, Madison). J. Phys. Chem.; 81: No. 26, 2668- 
2672(29 Dec 1977). 

The isothermal luminescence of -irradiated 3-methylpentane 
glass at 77°K has been found to grow in proportion to the concen- 
tration of trapped electrons to at least 2 x 10'%eV g™‘, in contrast to 
the implication of reports in the literature. The appearance of 
luminescence peaks at two different temperatures during warm-up is 
evidence for neutralization of two types of cation-anion (or radical- 
radical) pairs, one of which is present in enhanced concentration in 
samples containing Oz. The dose dependence of the integrated 
warm-up luminescence indicates that the cations and/or anions re- 
sponsible for the luminescence at doses less than 1 x 10'%eV g™! are 
different from those at considerably higher doses. The extent and 
limits of knowledge available for assignment of the luminescence 
peaks to specific elementary processes are discussed. 


19327 Study of the formation of nitrates in irradiated nitrogen— 
oxygen salt systems. Rossmassler, R.L. College Park, MD; Univ. of 
Maryland (1977). 136p. University Microfilms Order No. 77-26,563. 

Thesis (Ph. D.). 

The fixation of atmospheric nitrogen in the form of inorganic 
nitrates is observed when alkali metal halides and halates are irradiat- 
ed in the presence of air. Infrared spectroscopy is used to determine 
the extent of this formation process, and indicates that a reaction 
between the halides or halates and the nitrogen dioxide formed from 
the radiolysis of the air is responsible for the phenomenon. The 
stoichiometry for the reaction between NO2 and KBrQOs is estab- 
lished and evidence for an intermediate reaction product Br2O, is 
presented. When a nitrogen/oxygen/salt system is irradiated, nitro- 
gen dioxide is formed in a heterogeneous reaction and the salt serves 
as a scavenger for this species. G values are determined for the 
nitrate formation process when KBr, KBrOs3 and KCIOs are irradiat- 
ed in air. These G values are seen to agree within experimental error 
indicating that the fixation process is diffusion controlled. These G 
values are further noted to increase as irradiated gas volume de- 
creases, finally approaching a value of 10. Previous discrepancies in 
published G values for the formation of NO: in irradiated air may be 
resolved upon re-examination in view of the heterogeneous forma- 
tion of this species and the possibility of reaction with the high 
pressure metal irradiation vessels used. 


19328 Proceedings of the fourth Tihany symposium on radiation 
chemistry. Hedvig, P.; Schiller, R. Budapest; Akademiai Kiado 
(1977). 1085p. (CONF-760662—). P.O.B. 149, H-1389, Budapest. 
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From 4. Tihany symposium on radiation chemistry; Keszthe- 
ly, Hungary (1 Jun 1976). 

Papers were presented at the symposium on organic materials 
radiolysis, radiolysis of polymers, and radiolysis of aqueous solu- 
tions. A group of miscellaneous papers on associated topics are 
included. A total of 144 papers were presented. Papers were ab- 
stracted individually for ERDA Energy Research Abstracts. (IRD) 


19329 Ionic polymerization and related processes at high dose 
rates. Stannett, V. (North Carolina State Univ., Raleigh). pp 127-132 
of In Proceedings of the fourth conference on the scientific and 
industrial applications of small accelerators. Duggan, J.L.; Morgan, 
I.L. (eds.). New York; Institute of Electrical and Electronics Engi- 
neers, Inc. (1976). 

From 4. annual conference on the use of small accelerators; 
Denton, TX, USA (25 Oct 1976). 

See CONF-761059—. 

The early history and present knowledge of the radiation 
induced ionic polymerization of liquid vinyl monomers are reviewed 
briefly. The consequences of the generally accepted kinetics lead to 
advantages for processing a number of polymer systems at high dose 
rates such as are normally obtained with electron accelerators. 
Possible applications are discussed including radiation polymeriza- 
tion, grafting, and the crosslinking of specially designed oligomer 
and oligomer-monomer systems. 


RADIOCHEMISTRY AND NUCLEAR 
CHEMISTRY 


19330 (ORNL—S5297, pp 84-112) Nuclear chemistry. Sep 1977. 

In Chemistry Division annual progress report for period 
ending March 31, 1977. 

Research in nuclear chemistry was carried out in the follow- 
ing areas: Fragment mass and kinetic energy distributions from the 
spontaneous fission of *5*No; Production, identification, and the 
alpha and spontaneous-fission decay characteristics of nuclide 767105; 
search for superheavy elements in nature; Attempted synthesis of 
superheavy elements in the reaction **Ca + 748Cm; Absolute L- 
series x ray and low-energy gamma ray yields for most transuranium 
nuclides; Transfer reactions studies: the production of *>Cf, **Cf in 
reactions of 7°Pu with !2C, '*O, 2°Ne, and 14N; Strongly damped 
reactions from *°Ne bombardments of ‘*Ti, Ni, and %Zr (cross 
sections and fragment kinetic energies); Observed differences in 
20°Po compound nuclei produced by “Ar and *Kr projectiles 
(excitation functions); Study of evaporation residues from *®*Kr 
bombardment of Cu, °Zr, and }°°Ag; Gamma-ray multiplicities in 
evaporation residues formed in bombardments of *°Nd by Ne; 
Bands in odd-A thallium isotopes; Properties of '*Er in the band 
crossing region; Lifetimes of ground-band states in *°Nd; Levels in 
195T], '7T] from Pb decay; Thermal-neutron capture and fission 
cross sections and resonance integrals for ***Cm; Differential fission 
cross section measurements at the ORELA for *“°Cm; ?°?Th(n,y) 
cross sections from 2.6 to 800 keV; Resonance neutron capture by 
20°Bi; High-resolution neutron capture cross section in ®Cu, Cu; 
292.4-eV neutron resonance parameters of ®'Zr; and Monte Carlo 
modeling of x-ray transport in a heterogeneous phantom—applica- 
tions to the detection of respired actinide nuclides. 23 figures, 9 
tables. (RWR) 


HOT-ATOM CHEMISTRY 


19331 (CONF-770964—1) Caging in high energy reactions. 
Ache, H.J. (Virginia Polytechnic Inst. and State Univ., Blacksburg 
(USA). Dept. of Chemistry). 1977. Contract EY-76-S-05-3602. 39p. 
Dep. NTIS, PC A03/MF AO1. 

From 9. international symposium on hot atom chemistry; 
Blacksburg, VA, USA (18 Sep 1977). 

The concept of caging high energy reactions is considered. It 
is noted that there is no easy and unambiguous way, short of a 
complete and very tedious product and mechanistic analysis, which 
is feasible only for very few systems, to determine the contribution 
made by caging. It is emphasized that some products resulting from 
the hot reaction with a certain substrate may be formed via caging 
while others are not. In research on the mechanism of caging the 
results of Roots work on the reactions of hot '*F with the CF;CHs 
system seem to provide evidence for caging, with '*F being the 
caged moiety, thus proceeding via a radical—radical recombination 
mechanism. Their work with HeS additive also seems to indicate that 
scavenging via hydrogen abstraction from HS to form does not 
interfere with the radical—radical recombination consistent with 
Bunkers molecular approach to explain the cage effects. In other 
research a series of observations resulting from stereochemical and 
combined stereochemical density variation techniques seem to favor 
a caged-complex. It is clear that a more conclusive answer can only 
be reached by more systematic studies, utilizing the whole range of 
nuclear reactions such as (n,2n), (n,y) and E.C. processes in mecha- 
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nistically well defined systems to elucidate the effect of variations in 
the recoil energies, by carrying out studies in different solvents or 
host substances to assess the effect of the physical parameters, such 
as molecule size and intermolecular interactions on the escape prob- 
ability or caging efficiencies. 


19332 (ORO—3898-35) Hot atom reactions involving multivalent 
and univalent species. Progress report, February 1977—January 1978. 
Tang, Y.N. (Texas A and M Univ., College Station (USA). Research 
Foundation). 1978. Contract EY-76-S-05-3898. 16p. Dep. NTIS, PC 
A02/MF AOl1. 

The study on the relative reactivities of conjugated 1,3- 
butadiene and pentadienes towards *'SiF, was completed, and a 
similar study on the relative reactivities of these conjugated dienes 
towards silylene, *'SiH2 was made. In the latter case, experiments 
with the use of varying amounts of NO have indicated that the ratio 
of singlet to triplet *‘SiH2 formed in the recoil *'Si system is about 
1:6. The large difference in reactivity between trans- and cis-penta- 
dienes which has been observed for triplet *'SiF2 is absent in the 
case of *'SiH2, mainly because triplet *'SiF2 is absent in the case of 
31SiH2, mainly because triplet *'SiH2 is expected to react as a free 
entity instead of a bulky *'SiH2-donating complex. Other studies 
include: (i) the synthesis of 2-methylsilacyclopent-3-ene by the co- 
pyrolysis method for calibration; (ii) a temperature variation study of 
the *'SiF, competition reaction to identify the major controlling 
parameter; (iii) the identification of 1,2,3-pentatriene as the last 
unknown product in recoil ''C reactions with 1,3-butadiene; (iv) a 
detailed moderator study on the recoil “C reactions with 1,3- 
butadiene system to obtain information about energetics of the 
product formation processes; (v) the completion of the moderator 
effect study on the recoil **P reactions with PF3-PHs mixture; (vi) 
the completion of an review article on the recoil tritium reactions 
with organic compounds; and (vii) the construction of an “effluent 
combustion” type radio-gas chromatography set-up and the demon- 
stration of its use to the study of carbohydrate transport and metabo- 
lism in plants. 


19333 Chemistry of nuclear recoil ‘°F atoms. X. Studies of ‘°F 
caged capture processes in CH;CF;/H2S and CH;CHF2/H2S liquid 
mixtures. Manning, R.G.; Root, J.W. (Univ. of California, Davis). J. 
Phys. Chem.; 81: No. 25, 2576-2586(15 Dec 1977). 

Absolute nuclear recoil '*F yields have been determined for 
liquid-phase fluoroethane/H2S mixtures at H2S concentrations rang- 


ing to 50 mol %. The results have been interpreted using contrasting 
Miller-Dodson and steady-state nonthermal kinetic formulations. 
The Miller-Dodson collision densities do not change significantly 
with the addition of H2S. Nonthermal rate coefficients are closely 
comparable and independent of mixture composition for F-to-HF 
reactions with H2S, CHsCF3, and CHsCHF2, exceeding by roughly 
fivefold the composite values that include all fluoroethane organic 
reaction channels. Branching ratios for '*F energetic bimolecular vs. 
caging reactions are independent of H2S concentration. In contrast 
with the predictions of collision-theory cage-effect models, efficient 
F-to-HF reactions do not interfere with primary caged capture. 
Reaction probability functions for energetic F-to-HF processes in 
H2S and fluoroethanes are crudely similar and extend to center-of- 
mass energies of 25 eV or more. 


PROPERTIES OF RADIOACTIVE MATERIALS 
REFER ALSO TO CITATION(S) 16843, 16888, 17030, 18988 


19334 (BNWL—2284) Strontium-90 fluoride data sheet. Fullam, 
H.T. (Battelle Pacific Northwest Labs., Richland, Wash. (USA)). 
Oct 1977. Contract EY-76-C-06-1830. 63p. Dep. NTIS, PC A04/MF 
AOl. 

This report presents « compilation of available data and 
appropriate literature references on the properties of *SrF2 and 
nonradioactive SrF2. It represents an updating of one section of the 
Strontium-90 Data Sheets (ORNL-4358, March 1969) prepared by S. 
J. Rimshaw and E. E. Ketchen of the Oak Ridge National Laborato- 
ry. 


19335 (COO—1797-77) Research in nuclear chemistry. Progress 
report, March 1, 1977—February 28, 1978. Choppin, G.R. (Florida 
State Univ., Tallahassee (USA). Dept. of Chemistry). 1978. Contract 
EY-76-S-05-1797. 34p. Dep. NTIS, PC A03/MF AO1. 

Research progress is reported in sections on binding of actin- 
ides by humic acids, carboxylic acid studies, thermodynamics of 
benzoate complexing, thermodynamics of oxocarbon complexation, 
and thermodynamics of complexation by aminocarboxylate ligands. 
Summaries of work are also included on AmDCTA complexation 
kinetics, actinide complexation at tracer levels, NMR of rare earth 
complexes, inner vs outer sphere complexation in rare earths, com- 
plexes with dicarboxylate ligands, and structure of lanthanide 
benzenedioxydiacetate complex. (JBD) 
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19336 (DP-MS—77-45) Moessbauer spectra and magnetic sus- 
ceptibilities of neptunium chlorocompounds. Karraker, D.G.; Stone, 
J.A. (Du Pont de Nemours (E.I.) and Co., Aiken, S.C. (USA). 
Savannah River Lab.). 1977. Contract EY-76-C-09-0001. 15p. 
(CONF-771112—2). Dep. NTIS, PC A02/MF AO1. 

From 29. annual southeastern regional meeting of the Ameri- 
can Chemical Society; Tampa, FL, USA (9 Nov 1977). 

Three Np(V) chlorocompounds, Css NpO2Ch,, “’Csz NpO2Cls,” 
and "(TPAs),NpOCls,” where [TPAs* = (CeHs)sAs*], the tetra- 
phenylarsonium cation, were studied to determine their Moessbauer 
spectra and magnetic properties. "CszNpO.Cl;" and 
“(TPAs)NpOCls;” are of particular interest since the highly stable 
ONpO* ion appeared to be partially chlorinated in strong HCl to a 
ClkNpO* ion. During the study, absorption and Moessbauer spectra 
indicated that '"CszNpOCl;"” and "(TPAs),NpOCl;” were mainly 
mixtures of Np(IV) and Np(VI) chlorocompounds. To corroborate 
the spectral evidence, chlorocompounds of Np(IV) and Np(VI) 
were studied for comparison. 


19337 (ORNL—5297, pp 14-25) Aqueous systems and geother- 
mal energy. Sep 1977. 

In Chemistry Division annual progress report for period 
ending March 31, 1977. 

Significant unpublished results reported include: osmotic co- 
efficients of KCI solutions vs. molality at 109 to 201°C; cadmium ion 
diffusivities in CaCl, hydrous melts; a x-ray diffraction study of the 
uranyl complex in water; solubility of amorphous silica in aqueous 
NaNO; solutions at 100 to 300°C; and corrosion of carbon steel by 
geothermal brine. (DLC) 


19338 (ORNL—5297, pp 30-42) Chemistry of transuranium ele- 
ments and compounds. Sep 1977. 

In Chemistry Division annual progress report for period 
ending March 31, 1977. 

The program of absorption spectrophotometric and x-ray 
diffraction studies of anhydrous transcurium halides covered dimor- 
phism in BkBrs, structure of CfCl., preparation of Es(II) halides by 
He reduction of the trihalides, and characterization of Es(III) oxyha- 
lides. Californium under pressure up to 140 kbars was studied. 
Studies of the transcurium element-oxygen systems included oxida- 
tion of Bk—Cf mixtures, self-irradiation effects on Bk and Cf oxides, 
phases of Es2Os, and melting points of Es2zO3 and Cf,O3. The crystal 
structure of BaNpOz (CHsCOz)s . 2H2O was determined. Since the 
elements 104 and 105 are expected to fall into the groups IVB and 
VB, Ta—Hf and Nb—Zr separations by solvent extraction chroma- 
tography were investigated. Radioluminescence of Es compounds 
appears to be impurity sensitized. Self-luminescence spectra of sever- 
al fluorite-structure halides doped with 0.1 percent Cm or Bk were 
measured. X-ray transition energies and electron binding energies 
were measured for U and Np. A test of intermediate coupling was 
conducted in the medium-Z range. A superconducting quantum 
interference device (SQUID) for magnetic susceptibility measure- 
ments on actinides at low temperatures is discussed. 9 figures, 2 
tables. (DLC) 


19339 (RFP—2680-A) Chemistry research and development. Re- 
search and development semiannual progress report, January—June 
1977. Miner, F.J. (Atomics International Div., Golden, Colo. (USA). 
Rocky Flats Plant). 21 Oct 1977. Contract EY-76-C-04-3533. 119p. 
Dep. NTIS, PC A06/MF AO1. 

Results of investigations and developmental activities are 
reported in chemical research, component research, instrumental and 
statistical systems, pilot plant research, and process chemistry and 
instrumentation. (JRD) 


RADIOISOTOPE PRODUCTION 


19340 (ORNL—5358) Transuranium Processing Plant semiannu- 
al report of production, status, and plans for period ending June 30, 
1977. King, L.J.; Bigelow, J.E.; Collins, E.D. (Oak Ridge National 
Lab., Tenn. (USA)). Dec 1977. Contract W-7405-ENG-26. 30p. 
Dep. NTIS, PC A03/MF AO1. 

During the period January 1, 1977, through June 30, 1977, the 
following amounts of transuranium elements were recovered from 
12 irradiated HFIR targets: 0.1g **°Am, 21g 244Cm, 29.5 mg **°Bk, 
288 mg **Cf, 1.48 mg **°Es, and 0.7 pg 7°’Fm. One batch of high- 
purity ***Cm (approximately 50 mg) was separated from ***Cf. 
Twenty-three shipments were made from TRU during the period; 
recipients and the amounts of nuclides are tabulated. Five HFIR 
targets, each containing 8 to 9 g of curium, were fabricated. During 
the next 18 months, we expect to obtain totals of 92 mg of *4°Bk, 910 
mg of **Cf, 3.8 mg of **°Es (in a mixture of isotopes), 615 wg of 
high-purity **°Es, and 1.6 pg of *’Fm; we also expect to make 
available 250 mg of high-purity **Cm. No process or equipment 
changes were made during this report period. Five neutron sources 
were fabricated during this report period, bringing the total fabricat- 
ed to date to 97. Two sources that had previously been returned to 
TRU were reassigned. Special projects included the following: (1) 
the enrichment of the 7**Pu concentration in 100 mg of plutonium by 
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irradiation to burn out the lighter isotopes, (2) the separation of 245 
pg of **Cf from 39-hr /sup 254m/Es that was produced by irradia- 
tion of 5 pg of *°Es, and (3) an experimental separation of cerium 
from the other rare-earth elements in a TRU process waste solution. 
The values that we are cur-ently using for transuranium element 
decay data and for cross-section data in planning irradiation-process- 
ing cycles, calculating production forecasts, and assaying products 
are tabulated in the Appendix. 


COMBUSTION CHEMISTRY 
REFER ALSO TO CITATION(S) 16420 


19341 (UCRL—78915(Rev.1)) Generalized ice method for 
chemically reactive flows in combustion systems. Westbrook, C.K. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
Aug 1977. Contract W-7405-ENG-48. 32p. (CONF-771015—3). 
Dep. NTIS, PC A03/MF AO1. 

From Fall meeting of the Western States Section of the 
Combustion Institute; Palo Alto, CA, USA (17 Oct 1977). 

A generalization of the Implicit Continuous-Fluid Eulerian 
(ICE) technique has been developed for the calculation of fluid 
flows in the presence of rapid exothermic chemical reactions typical 
of combustion environments. Systematic errors occur in the conven- 
tional operator splitting solution technique for the case of exother- 
mic chemically reactive flows. These errors are the result of a 
biasing in the order in which the ICE and its derivative techniques 
solve the relevant conservation equations. Exothermic chemical 
reactions and thermal energy transport play important roles in 
determining the time-advanced pressure in the implicit treatment of 
the hydrodynamics for combustion environments, and the ICE 
models do not properly include these effects. The generalized ICE 
method presented corrects these systematic errors by properly cou- 
pling all of the operators which can have significant effects on the 
fluid pressure. The conventional solution method and the general- 
ized method are each applied to a sample problem in order to 
illustrate the differences in the models. 


19342 Flame and reactive jet studies using a self-consistent two- 
dimensional hydrocode. Jones, W.W.; Boris, J.P. (Naval Research 
Lab., Washington, DC). J. Phys. Chem.; 81: No. 25, 2532-2534(15 
Dec 1977). 

We are developing a self-consistent, two-dimensional (FCT) 
hydrocode to study ignition and propagation of flames in vapors and 
gas jets. Included are the important physical processes of particle 
diffusion, viscosity, and thermal conduction. The effects we are 
studying are those of (1) mixedness of initial fuel—oxygen, (2) initial 
fuel temperatures, and (3) streaming velocity of the jet. For initial 
tests we have used a one-stage reaction of the form A + B yields C 
+ heat, where the heat release used was appropriate to methane 
combustion. 


19343 Numerical model of chemical kinetics of combustion in a 
turbulent flow reactor. Westbrook, C.K. (Univ. of California, Liver- 
more); Creighton, J.; Lund, C.; Dryer, F.L. J. Phys. Chem.; 81: No. 
25, 2542-2554(15 Dec 1977). 

Calculations with a numerical model incorporating detailed 
chemical kinetics, hydrodynamic motion, and energy transport in a 
turbulent flow reactor have been compared with experimental re- 
sults of Dryer and Glassman. A reaction mechanism, including 19 
chemical species and 56 reactions, for the reaction of dilute moist 
carbon monoxide in air and of dilute methane in air was established 
for the temperature range 1000-1350 K. HO2 and H2O2 were found 
to be important in the mechanism for both carbon monoxide and 
methane oxidation, and CH20, CH30, C2H6, and C2H4 were found 
to be important in methane oxidation. Important steps in the reaction 
mechanisms have been identified, and optimal values for some key 
reaction rates have been determined. The branching ratio between 
reaction 3, H + O2 = OH + O, and reaction 17, H + O2 + M = 
HO2 + M, was found to be important in determining the length of 
the induction period in each experiment. At 1100 K the value 
determined for k17 was 2.6 X 10° cm*/(mol? s). Decomposition 
reaction 7 for HCO, HCO + M = H + CO + M, was found to 
play a key role in methane oxidation, providing the major path for 
production of carbon monoxide. At 1100 K, k7 was found to be 2.4 
X 10’°cm*/(mol s). Even though the reaction studied was extremely 
oxygen rich, recombination of methyl radicals and subsequent oxida- 
tion of the ethane thus formed was found to provide a major route 
for methyl radical destruction. The assumption that plug flow condi- 
tions prevail in the turbulent flow reactor was examined and found 
to be valid under most practical conditions. 


19344 (TT—76-50007) Thermodynamic and _ thermophysical 
properties of combustion products. Votume IV. Glushko, V.P. (ed.). 
1976. Translation by E. Vilm of Termodinamicheskie i teplofiziches- 
kie svoistva produktov sgoraniya, Keter Publishing House Jerusalem 
Ltd., Moscow, 1976. 539p. NTIS. 


ENGINEERING 1997 


Volume IV of the handbook gives information mainly on the 
thermodynamic and thermophysical properties of the combustion 
products of a group of fuels with nitrogen tetroxide as the oxidizer. 
Among the fuels discussed, hydrazine occupies a special position. 
This substance, which is suitable for exothermic decomposition, can 
and is used as a single-component propellant. Moreover, in combina- 
tion with pentaborane, hydrazine (or rather the nitrogen contained in 
hydrazine) can act as an oxidizer. Therefore, Volume IV contains 
not only the results of the calculation of the compositions of the 
group propellants based on N2Ox, but also data on the decomposition 
of hydrazine, and also on the properties of the combustion products 
of the propellant pair NoH, + BsHg. All the data in the book were 
obtained by the authors from calculations by the original methods 
and programs described in Volume I. 


19345 Heat and mass transfer in combustion and evaporation 
processes. Shukla, K.N. (Vikram Sarabhai Space Centre, Trivan- 
drum, India). pp 523-536 of In Future energy production systems. 
Heat and mass transfer processes. Vol. II. Denton, J.C.; Afgan, N.H. 
(eds.). Washington, DC; Hemisphere Publishing Corp. (1976). 

The theoretical analysis of the combustion laws of a solid fuel 
under non isothermal conditions is carried out and some simplified 
criterial equations describing the mechanism of heat and mass trans- 
fer during the process are suggested. The special feature of this 
analysis is that it considers the evaporation process in the transitional 
diffusion kinetic region. The analysis performed can help one to find 
some reasonable conditions of heat and mass transfer for increasing 
the burning rate of a solid fuel. 


ENGINEERING 


19346 (DOE-tr—21) Problems of electrical safety in the national 
economy: a monograph. 1973. Translation of Russian report. 168p. 
Dep. NTIS, PC A08/MF AO1. 

Studies made at the Electrical Safety Laboratory, All-Union 
Scientific Research Institute of Work Safety, All-Union Central 
Union Council, Leningrad, in the area of analysis of industrial 
electrical injuries and biological effects of electric current are de- 
scribed. Certain methods and means of protection from static elec- 
tricity and electromagnetic fields, as well as problems of measure- 
ment of electrostatic charges, concentration of aerial ions, magnitude 
of ion current and high-frequency electromagnetic field intensity are 
discussed. 


GENERAL ENGINEERING 


19347 (NBS-SPEC.PUBL.—463, pp III.5.1-II1.5.8) Govern- 
ment—Industry Data Exchange Program. Nelson, F.M. (GIDEP 
Management Support Office, White Sands, NM). Jan 1977. 

From Materials information programs meeting; Gaithersburg, 
MD, USA (16 Apr 1974). 

In Materials information programs. 

The origin and evolution of the Government—Industry Data 
Exchange Program, its content, method of operation, and utilization 
are briefly described. Major sponsoring and participating govern- 
ment agencies are identified, and the methodology to become a 
program participant is provided. 


19348 (UCID—17694) Metrication, engineering standards and 
the SI system. Pearson, J.W. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). Nov 1977. Contract W-7405-ENG-48. 
74p. Dep. NTIS, PC A04/MF AO1. 

The process of changing to the metric system of measurement 
in the U.S. is examined. The importance of the metric system in 
advancing world trade is emphasized. (TFD) 


19349 (UCID—17698) Specification for specifications. Bradley, 
R.T.; Spencer, J.W. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 3 Jan 1978. Contract W-7405-ENG-48. 49p. Dep. 
NTIS, PC A03/MF AO1. 

The Electronics Engineering Department of the Lawrence 
Livermore Laboratory generates about 85 procurement specifica- 
tions yearly with an average annual value of $5,000,000. These 
specifications are generated by specific form and format, and by 
specific methods of writing and handling. This organized procedure, 
which is called ‘Specification for Specifications”, allows two part- 
time specification editors to handle the needs of the Department. 
This report is both an overview of the system and a moderately- 
detailed discussion of Specification writing: it is intended to help 
specification requestors to understand and use the specification prep- 
aration methods outlined. The methods discussed could also be 
easily adapted to meet the needs of any organization that must list its 
requirements accurately and efficiently in a specification. 
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FACILITIES AND EQUIPMENT 


REFER ALSO TO CITATION(S) 17047, 17400, 17738, 18645, 
19625, 20421, 20422 


19350 (BDX—613-1688(Rev.)) Editing —ey for direct nu- 
merical control. Milestone report. Finlay, G (Bendix Corp., 
Kansas City, Mo. (USA)). Jan 1978. Contract EY- 6-04-0613. 27p. 
Dep. NTIS, PC A03/MF AO1. 

An editing capability for immediately modifying the Auto- 
matic Programmed Tools (APT) Source data on the CDC 6600 
computer from the machine-tool site has been developed as a part of 
the evaluation of Direct Numerical Control. The modified tape data 
are transferred by cable to the CDC 1700 DNC system computer for 
immediate use by the machine tool. A history of the capability 
utilization is presented along with projections of the savings to be 
realized. 


19351 (CONF-771049—2) Influence of fluid on the dynamic 
plastic response of a pipe. Srinivasan, M.G.; Velentin, R.A.; Krajcin- 
ovic, D. (Argonne National Lab., III. (USA)). 1977. Contract W-31- 
109-ENG-38q. 13p. Dep. NTIS, PC A02/MF AO1. 

From 48. shock and vibration symposium; Huntsville, AL, 
USA (19 Oct 1977). 

The problem of the dynamic plastic deformation of a pipe 
subjected to internal pressure pulse and surrounded by a fluid was 
studied. Through dimensional-analysis and simplifying assumptions 
the number of parameters influencing the solution is reduced to a 
minimum. The results of an analytical-numerical solution are pre- 
sented and discussed in terms of these parameters. 


19352 (COO—2733-12) Elevated temperature inelastic analysis 
of metallic media under time-varying loads using state variable the- 
ories. Mukherjee, S.; Kumar, V.; Chang, K.J. (Cornell Univ., Ithaca, 
N.Y. (USA); Missouri Univ., Rolla (USA). Rock Mechanics and 
Explosives Research Center). Sep 1977. Contract EY-76-S-02-2733. 
45p. Dep. NTIS, PC A03/MF AOl1. 

A general method for analyzing the time-dependent inelastic 
response of three-dimensional metallic bodies to arbitrary time- 
varying mechanical loads and temperature is presented. The method 
is capable of using any of a number of constitutive relations using 
state variables that have been recently proposed by other research- 
ers. For the purpose of illustration, the problems of a hollow sphere, 
cylinder and thin circular disc subjected to various combinations of 
internal and external pressures, axial force (or constraint) and torque 
are analyzed using the proposed analysis procedure. The constitutive 
equations due to Hart are used in the numerical calculations. Hart's 
model has been previously shown to accurately simulate the defor- 
mation behavior of uniaxial metallic specimens subjected to various 
histories of stress and strain. Numerical results are presented for the 
mechanical response of a sphere to various prescribed internal pres- 
sure or internal displacement histories. Various experimentally ob- 
served phenomena in creep and plasticity such as constant stress 
creep, stress redistribution, history dependence, creep recovery, 
plastic work hardening, strain rate sensitivity and Bauschinger’s 
effect are shown to be qualitatively predicted by Hart's model for 
this multiaxial problem. 


19353 (K/CSD/TM—19) DULCINEA: dual contour interpola- 
tor for eccentric axes. Ford, C.E.; Reed, D.L. (Oak Ridge Gaseous 
Diffusion Plant, Tenn. (USA)). Oct 1977. Contract W-7405-ENG-26. 
226p. Dep. NTIS, PC Al1/MF AOI. 

A computer program was developed to extend the APT 
(Automatic Programmed Tool) System to non-Cartesian axial move- 
ments. Points are calculated on composite curves, consisting of 
joined segments of lines, conics, or spline curves, such that a certain 
parametrically defined curve between the points approximates the 
composite curve within a prescribed tolerance. The parametric 
curve used is one that describes the tool movement on a machine 
with non-Cartesian axes. 90 figures. 


19354 (LBL—6902) Numerical simulation of transport processes 
in vertical cylinder epitaxy reactors. Manke, C.W.; Donaghey, L.F. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). Aug 
1977. Contract W-7405-ENG-48. 1l6p. (CONF-771004—5). Dep. 
NTIS, PC A02/MF AO1. 

From 6. international conference on chemical vapor deposi- 
tion; Atlanta, GA, USA (10 Oct 1977). 

A numerical method employing a marching integration, finite 
difference method is used to determine the momentum, temperature, 
and component molar concentration profiles in the tapered annulus 
of a vertical cylinder epitaxy reactor for silicon deposition from 
SiCl, in He. Results of the study contribute to the understanding of 
momentum, heat, and mass transfer in the vertical cylinder reactor. 
The numerical results indicate that boundary layers control the 
deposition profile in the entrance length of the reactor, while down- 
stream rates are governed by the inlet flow rate and susceptor tilt 
angle. 7 figures, 2 tables. 
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19355 (PERC—0055-5) Effect of bubble behavior on the scale-up 
of fluidized bed heat exchangers. Final report. Thomson, W.J. (Idaho 
Univ., Moscow (USA). Dept. of Chemical Engineering). Feb 1977. 
Contract EY-76-G-02-0055. 55p. Dep. NTIS, PC A04/MF AOl. 

Heat transfer and bubble properties were studied simulta- 
neously as a function of superficial velocity for single vertical and 
horizontal tubes immersed in both a two-dimensional fluidized bed (4 
cm thick) and a three-dimensional fluidized bed (15.2 cm thick). The 
air flow rate was varied between 1.5 to 6.0 times the minimum 
fluidization velocity and the beds contained different distributor 
designs as well as two different sized glass beads (230 and 470). 
The study of the bubble properties along with the heat transfer rates 
provided insight into only 30% of the fluctuations. This accountabil- 
ity was primarily due to the fact that the high heat transfer rates 
could be associated with the wake of the bubbles. There was no 
apparent relationship between a bubble being present at the heater 
surface and the decline in the heat transfer rates. The results seemed 
to indicate that the existing models describing the mechanism of heat 
transfer in a fluidized bed are not complex enough to produce 
accurate results over all fluidizing conditions. It was also noted that 
the calculation of the parameters, which characterize the instanta- 
neous temperature traces, varied up to 100% depending on the 
evaluation criteria chosen. A comparison between the data reported 
here and that in the literature indicates that the type of distributor 
design can have a major effect on the heat transfer rate. Also, a 
comparison between the heat transfer rates measured in the two- 
dimensional and the three-dimensional beds showed only a 20% 
difference. 


19356 (SAND—77-8045) Programmable controller for a Hamil- 
ton-standard model W2 electron beam welder. Hopwood, J. (Sandia 
Labs., Albuquerque, N.Mex. (USA)). Dec 1977. Contract EY-76-C- 
04-0789. 79p. MF AO1. 

Portions of document are illegible. 

The programmable controller for the Hamilton-Standard 
Electron Beam Welder allows ten controlled parameters to be 
changed a maximum of sixteen times during the welding operation. 
The parameters are selected prior to the welding operation and 
stored in semiconductor memories. 


19357 (SAND—77-8704) Parachute that goes up. Rychnovsky, 
R.E. (Sandia Labs., Livermore, Calif. (USA)). 1977. Contract EY- 
76-C-04-0789. 4p. (CONF-771215—1). Dep. NTIS, PC A02/MF 
AOl. 

From 15. SAFE symposium; Las Vegas, NV, USA (4 Dec 
1977). 

A two-stage lifting parachute system has been developed for 
very-low-altitude deliveries. The lifting parachute slows and lifts the 
payload above the release altitude. In the system the second stage is 
deployed above the release altitude and has time to slow the payload 
to its terminal velocity and turn the system to a nearly vertical angle 
at impact. The parachute system reduces the impact energy of a 
payload to one-tenth that of a conventional single stage system. 
Development tests of the lifting parachute have included tests from 
Mach 0.45 to Mach 1.25 with deliveries as low as 85 ft above the 
ground level. The payload was lifted as much as 240 ft in these tests. 
Computer simulations show that the lifting parachute could lift a 
payload more than 500 ft for high subsonic velocities. This lift is a 
result of changing kinetic energy into potential energy (increase in 
altitude), so as velocity is reduced the potential for lift falls off 
rapidly. The parachute in terminal decent will glide horizontally one 
foot for each two feet of vertical decent. The characteristics of the 
lifting parachute may be beneficial in safely recovering personnel, 
instrumentation, or equipment from an aircraft in an emergency. 


19358 (UCID—17671) CAIN software system. Neilson, D. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 11 
Nov 1977. Contract W-7405-ENG-48. 33p. Dep. NTIS, PC A03/MF 
AOl. 

The Computer Access by Individual Number (CAIN) person- 
nel security-access system at the Lawrence Livermore Laboratory is 
discussed. The system uses a coded insert in a laminated personnel 
badge. A number of badge readers are attached to the system by 
secure lines. The readers are used by the system for control of access 
booths, perimeter off-hours logging and file modification. Each 
reader has the ability of transmitting additional parameters, such as 
an individual's numeric combination code and his weight. The 
software uses a fixed head disc for the system files. The program is 
core resident with the booth-access and logging processes executed 
as interrupt-driven procedures. The system allows entry, verification 
and change of access files via a number of input terminals. 


19359 (UCRL—52324) Flow observation by rod lens and low- 
light video (videotape script: January 4, 1977). Lord, D.E.; Carter, 
G.W.; Petrini, R.R. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 10 Aug 1977. Contract W-7405-ENG-48. 19p. 
Dep. NTIS, PC A02/MF AO1. 

The script of a demonstration videotape made to show the 
possibilities of coupling rod lenses to low-light video systems to 
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observe internal flow conditions is presented. The illustrations ac- 
companying the text were photographed directly from the video 
screen. Some up-dated comments appear as footnotes to the original 
script and a description of the multiscan low-light television system 
developed to measure velocity is included in the epilogue. The 
combination of rod lens and low-light video system makes it possible 
to observe dynamic events in hitherto inaccessible volumes. The 
pressure and temperature capabilities of the rod lens make it applica- 
ble to many engineering uses. This system, in conjunction with 
electronic image enhancement systems, provides a new dimension in 
engineering analysis. 


19360 (UCRL—52328) Failure analysis of circular vacuum 
chucks. Roblee, J.W. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 24 Aug 1977. Contract W-7405-ENG-48. 47p. 
Dep. NTIS, PC A03/MF AO1. 

The forces and moments that cause sliding or separation 
between a circular vacuum chuck and the workpiece it is supporting 
(i.e., failure of the chuck) are analyzed for a variety of loading 
conditions. Three types of chuck are considered: (1) a flat-face 
chuck for holding rotationally symmetric workpieces having a flat 
circular end, so that there is contact between the entire area of the 
end of the workpiece and the chuck; (2) a step chuck for holding the 
same type of workpiece, but with contact only between an outer 
annular portion of the area of the end of the workpiece and the 
chuck; and (3) a toroidal pot chuck for holding hemispherical-shell 
workpieces for machining of their inner surface. Dimensionless plots 
of the analytical results are given which can be applied to predict 
how much tool force will be required in a given situation to cause 
failure of the chuck. Experimental results are also presented for the 
flat-face chuck, for comparison with the analytical results. 


19361 (Y—2089) Linear-induction-motor slide drive. Barkman, 
W.E. (Oak Ridge Y-12 Plant, Tenn. (USA)). 11 Oct 1977. Contract 
W-7405-ENG-26. 37p. Dep. NTIS, PC A03/MF AO1. 

A linear-induction-motor drive system to position machine 
tool slides has been developed on a test bed that utilizes an air- 
bearing slide, laser interferometer feedback, and a microprocessor- 
based servo system. Static and dynamic positioning accuracies of +- 
16 nm (+-0.6 prin) have been demonstrated. 


19362 (Y-GA—4(Pt.1)) Explosion in nitrogen compressor of the 
high-purity nitrogen liquefaction unit, November 16, 1964. Report of 
Investigation Committee. (Oak Ridge Y-12 Plant, Tenn. (USA)). 11 
Dec 1964. Contract W-7405-ENG-26. 25p. Dep. NTIS $3.50. 

On November 16, at approximately 2:35 am, an explosion 
occurred in the nitrogen compressor that ruptured the first-stage 
compression jacket and projected shattered fragments of the jacket, 
valve covers, nuts, and bolts through the building roof and through 
one window. Parts were found approximately 160 feet from the 
building. Fragments of similar material were projected in several 
directions inside the building. The windows in the building, not in 
the direct path of the projectiles, and sections of the building walls in 
some instances, were blown out or loosened from their anchorage by 
the explosion. Operating personnel (a utilities foreman and utilities 
operator) were in the building at the time of the explosion. The 
utilities foreman was located approximately five feet south and two 
feet east of the nitrogen compressor first-stage center line. The 
utilities operator was located approximately fifteen feet east and four 
feet north of the explosion at the operating panel board. Several 
glass windows in the instrument panel board were shattered. No fires 
resulted after the explosion and no serious injuries were sustained by 
operating personnel. The compressor was shut down minutes after 
the occurrence. Property damage has been estimated to be $16,000. 
Glass was blown out of three recorders. A water-temperature switch 
and several temperature indicators were damaged. Sections of elec- 
trical conduit, wiring, and all oil-flow alarm switches were 
damaged.Windows in the building will require repair or replace- 
ment. The first-stage compression jacket, the intercooler, and the 
forced-feed lubricator and piping were damaged. Many of these 
items will require complete replacement. 


19363 Finite element formulations for transient dynamic prob- 
lems in solids using explicit time integration. Biffle, /.H.; Key, S.W. 
(Sandia Labs., Albuquerque, NM). Comput. Methods Appl. Mech. 
Eng.; 12: No. 3, 323-336(Dec 1977). 

The displacement, mixed and stress formulations of the finite 
element method when applied to transient dynamic problems of 
solids are presented. The formulations are chosen so that explicit 
time integration may be used. Large deformations are considered for 
these formulations, and infinitesimal strain assumptions are employed 
with the stress formulation. Displacement formulations are well- 
known, but the mixed formulations presented provide a viable alter- 
native. The stress formulation has not proven successful for the large 
deformation problem, but when infinitesimal strains are assumed, the 
formulation is attractive. A problem of an internally pressurized ring 
is solved in order to evaluate the different proposed formulations. 
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19364 Mean temperature difference: a reappraisal. Gardner, K. 
(Liquid Metal Engineering Center, Canoga Park, CA); Taborek, J. 
AIChE J.; 23: No. 6, 777-786(Nov 1977). 

The derivation of the mean temperature difference in heat 
exchangers is based on a number of assumptions or idealizations, the 
most important ones being that the heat transfer coefficient is con- 
stant throughout the exchanger; that the temperature of either fluid 
is constant over any cross section of its nominal path, that is, 
complete mixing, no stratification or bypassing; and that an addition- 
al assumption for shell and tube exchangers, which has not always 
been fully recognized, is that within one baffle crossing the shell 
fluid temperature change is small with respect to its overall change, 
(that is, number of baffles is large). In actual exchangers, any of the 
above assumptions are frequently subject to various degrees of 
invalidation. The effects of deviating from the first two assumptions 
are examined and a new solution to the third is presented. 


19365 Osmotic heat pipe: problems and promises. Doshi, M.R. 
(Inst. of Paper Chemistry, Appleton, WI); Eastman, G.Y. Lett. Heat 
Mass Transfer; 4: No. 6, 429-436(1977). 

The operating principle and design considerations for a heat 
pipe using osmotic pumping of the liquid phase are discussed. A salt 
solution is considered as the flow media. Such a heat pipe is shown 
to be theoretically feasible with practical flow rates and power 
densities achievable. It is concluded that specific designs must be 
tailored to accommodate the need for salt re-circulation and to 
prevent condensate blockage of the vapor and heat flow paths. A 
possible configuration to meet these conditions is presented. (LCL) 


19366 Deposition and effects of a silicon compound in sodium 
systems. Yunker, W.H.; Ballif, J.L. (Westinghouse Electric Corp., 
Richland, WA). Trans. Am. Nucl. Soc.; 27: 255-256(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


19367 Mars viking surface sampler subsystem. Crouch, D.S. 
(Martin Marietta Aerospace, Denver). Trans. Am. Nucl. Soc.; 27: 
990-992(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


19368 Side-bracket assembly, 17 in. wide, standard chassis, 20 in. 
deep, 15-3/4 in. high, with chassis and chassis-slide mounting holes (4 
Nov 1970) (Engineering Materials). (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). (CAPE—2596). 

1 drawing. 


19369 Air sampler assembly (15 May 1974) (Engineering Materi- 
als). (Rockwell International Corp., El Segundo, Calif. (USA)). 
(CAPE—2599). 

12 drawings. 

Design drawings are given for an air sampler assembly. 
Details include th equipment housing, filter holder, seals, gaskets 
inlet and exit pipes, mounting plate, and wiring schematic. (PMA) 


19370 SM-31 tracking telescope mount drawings (6 Sep 1973) 
(Engineering Materials). (Sandia Labs., Albuquerque, N.Mex. 
(USA)). (CAPE—2555). 

233 drawings. 

Drawings are given for a small, manned, tracking mount, 
capable of carrying payloads (e.g., cameras, telescopes, antennas) 
weighing up to 1000 pounds; at angular speeds of 2 radians per 
second and angular accelerations of up to 2 radians per second. The 
height of the bare mount is about 65 inches, the weight is about 2000 
pounds, and its turning circle is about six feet in diameter. 


19371 Shiva ‘beta” Pockels cell isolator assembly (20 Dec 1976) 
(Engineering Materials). (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). (CAPE—2553). 

29 drawings. 

Drawings are given for a Pockels cell isolator assembly used 
in the Lawrence Livermore Laboratory Shiva laser chain. Details 
include the crystal, mirrors, supports, and coverings. (PMA) 


19372 Shiva ‘Alpha’ Pockels cell isolator assembly (20 Dec 
1976) (Engineering Materials). (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). (CAPE—2554). 

30 drawings. 

Drawings are given for a Pockels cell isolator assembly used 
in the Lawrence Livermore Laboratory Shiva laser chain. Details 
include the crystal, mirrors, supports, and coverings. (PMA) 
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CRYOGENIC AND SUPERCONDUCTING EQUIPMENT AND 
DEVICES 


REFER ALSO TO CITATION(S) 16770, 17445, 17504, 19161, 
19635, 20438, 20664, 20665, 20666, 20668, 20670, 20672, 20673, 
20674, 20675, 20677, 20678, 20681, 20682, 20683, 20687, 20688 


19373 Magnetic field systems employing a superconducting D.C. 
field coil. Bartram, T.C.; Hazell, P.A. US Patent 4,045,716. 30 Aug 
1977. Filed date 14 May 1975. 10p 

Method and equipment for transferring energy to or from a 
direct-current superconducting field coil to change the magnetic 
field generated by the coil in which a second direct-current super- 
conducting coil is used as a storage coil, and energy transfer between 
the field coil and the storage coil is effected automatically in depen- 
dence upon a control program. Preferably, the control program acts 
upon a variable transformer which is coupled by respective rectifier/ 
inverters to the field and storage coils and also serves for intital 
supply of =nergy to the coils. 


19374 Current—voltage characteristics of NbSe2 superconducting 
microbridges. Balla, D.D.; Zaitsev, G.A.; Obolenskii, M.A.; Chashka, 
K.B. (A. M. Gor’kii Kharkov State University). Sov. J. Low Temp. 
Phys. (Engl. Transl.); 3: No. 4, 209-212(Apr 1977). 

The current—voltage characteristics of NbSe2 superconduct- 
ing microbridges were studied experimentally. A hysteresis of criti- 
cal currents has been found in the current-voltage characteristics of 
microbridges larger than 5 x 10 x 1 um in size, while no hysteresis 
but anomalies in the form of a time-dependent and field-dependent 
voltage have been found in the case of microbridges not larger than 
5x 10x 1 wm. 


19375 Advances in cryogenic engineering. Volume 22. Timmer- 
haus, K.D.; Reed, R.P.; Clark, A.F. (eds.). New York; Plenum Press 
(1977). 570p. (CONF-750716—). . 

From International cryogenic materials conference; Kingston, 
Ontario, Canada (22 Jul 1975). 

Sixty-four papers were presented on the latest advances in 
low-temperature materials research, consolidating the most recent 
findings of materials investigators with current reports from the 
designers of cryogenic systems. Responding to the two greatest 
stimuli for cryogenic materials research--applied superconductivity 
and the storage and transportation of LNG--eminent international 
investigators offer discussions on the properties of a wide variety of 
low-temperature materials. Fifty-six papers were found to be in 
scope for Energy Research Abstracts (ERA) and a separate abstract 
was prepared for each. 


19376 Measurement of thermal conductance. Kuchnir, M. 
(Fermi National Accelerator Lab., Batavia, IL). pp 153-158 of In 
Advances in cryogenic engineering. Volume 22. Timmerhaus, K.D.; 
Reed, R.P.; Clark, A.F. (eds.). New York; Plenum Press (1977). 

From International cryogenic materials conference; Kingston, 
Ontario, Canada (22 Jul 1975). 

See CONF-750716—. 

The 6-m long, 45-kG, warm-iron superconducting magnets 
envisioned for the Energy Doubler stage of the Fermilab accelerator 
require stiff supports with minimized thermal conductances in order 
to keep the refrigeration power reasonable. The large number of 
supports involved in the system required a careful study of their heat 
conduction from the room temperature wall to the intercepting 
refrigeration at 20°K and to the liquid helium. For this purpose the 
thermal conductance of this support was measured by comparing it 
with the thermal conductance of a copper strap of known geometry. 
An association of steady-state thermal analysis and experimental 
thermal conductivity techniques forms the basis of this method. An 
important advantage is the automatic simulation of the 20°K refrig- 
eration intercept by the copper strap, which simplifies the apparatus 
considerably. This relative resistance technique, which uses electri- 
cal analogy as a guideline, is applicable with no restrictions for 
materials with temperature-independent thermal conductivity. For 
other materials the results obtained are functions of the specific 
temperature interval involved in the measurements. A comprehen- 
sive review of the literature on thermal conductivity indicates that 
this approach has not been used before. A demonstration of its self- 
consistency is stressed here rather than results obtained for different 
supports. 


19377 Application of fiber-reinforced polymers to rotating super- 
conducting machinery. Hillig, W.B.; Rios, P.A. (General Electric 
Co., Schenectady, NY). pp 193- 204 of In Advances in cryogenic 
engineering. Volume 22. Timmerhaus, K.D.; Reed, R.P.; Clark, A.F. 
(eds.). New York; Plenum Press (1977). 

From International cryogenic materials conference; Kingston, 
Ontario, Canada (22 Jul 1975). 

See CONF-750716—. 

The use of superconductors in rotating electrical machinery 
results in high rotor stresses at cryogenic temperatures, and requires 
the availability of structural materials that must meet stringent 
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performance requirements. This paper discusses the potential advan- 
tages of composite materials for such applications, the range of 
properties that may be achieved, and some preliminary experimental 
data that help define that potential. Some of the factors that arise due 
to anisotropy in terms of a particular design problem are considered. 
These are related to the example of a torque tube suitable for use in a 
superconducting ac generator. 


19378 Low thermal flux glass-fiber tubing for cryogenic service. 
Hall, C.A.; Spond, D.E. (Martin Marietta Corp., Denver). pp 214- 
223 of In Advances in cryogenic engineering. Volume 22. Timmer- 
haus, K.D.; Reed, R.P.; Clark, A.F. (eds.). New York; Plenum Press 
(1977). 

From International cryogenic materials conference; Kingston, 
Ontario, Canada (22 Jul 1975). 

See CONF-750716—. 

In the continuing development of optimum performance 
cryogenic energy systems, there is considerable need for hardware 
that reduces system heat flux and weight. Glass-fiber tubing designs 
were developed that limit heat transfer through cryogenic tank 
penetrations, transfer systems, and tank supports. The composite 
design may also be used to produce very strong lightweight torque 
tubes. Composite tubing in a large range of sizes and configurations, 
including curved lines and vacuum-jacketed lines, was fabricated and 
tested. The design concept incorporates a thin metal tubing liner to 
preclude leakage and provide compatibility with cryogenic fluids. 
The thin metal liners are overwrapped with fibrous material using a 
suitable matrix. Because the glass-fiber overwrap is a good thermal 
insulator and the metal liner has a very small cross-sectional area, 
longitudinal thermal conductivity is considerably reduced when 
compared to an all-metal line. If a single fluid line in a liquid- 
hydrogen storage and transfer system contributes a total heat flux of 
3 W, the resulting consumption of liquid hydrogen is readily calcu- 
lated at approximately 105 kg for a six-month period. Typical 
storage and transfer systems require several such lines, and in a 
thermally efficient tank system, penetration heat leaks may be larger 
than all other heat leaks combined. The development of thin metal- 
lined tubes that reduce thermal conduction results in large savings in 
the cryogenic fluid. Analytical and empirical programs were under- 
taken that have proven the design concepts and producibility of 
composite tubing. Analytical techniques, fabrication development, 
and test results are presented for composite tubing that have many 
applications in aerospace and commercial cryogenic installations. 


19379 Optimization of mechanical supports for large supercon- 
ductive magnets. Hilal, M.A.; Boom, R.W. (Univ. of Wisconsin, 
Madison). pp 224-232 of In Advances in cryogenic engineering. 
Volume 22. Timmerhaus, K.D.; Reed, R.P.; Clark, A.F. (eds.). New 
York; Plenum Press (1977). 

From International cryogenic materials conference; Kingston, 
Ontario, Canada (22 Jul 1975). 

See CONF-750716—. 

Load-bearing thermal insulators are often required in the 
construction of cryogenic dewars. Superconducting magnets in some 
cases also require the extensive use of mechanical struts anchored in 
the low-temperature region on one end, while the other end of the 
strut rests on room temperature frames. A procedure is described 
that optimizes the temperature and location of refrigerated stations 
or heat sinks in the strut in relation to overall costs. The technique 
developed is general and can be applied to any case in which it is 
desired to select optimally the location, temperature, and number of 
the refrigerated stations (hereafter called shields) used to intercept 
heat conducted by solid materials into cryogenic regions. As an 
example of the above optimization, the idealized refrigerator cycles 
are modified to reflect actual efficiencies, which is easily accom- 
plished within the framework of the method, and are applied to the 
energy storage case. 


19380 Aging characteristics of polyurethane foam insulation. Na- 
vickas, J.; Madsen, R.A. (McDonnell Douglas Astronautics Co., 
Huntington Beach, CA). pp 233-241 of In Advances in cryogenic 
engineering. Volume 22. Timmerhaus, K.D.; Reed, R.P.; Clark, A.F. 
(eds.). New York; Plenum Press (1977). 

From International cryogenic materials conference; Kingston, 
Ontario, Canada (22 Jul 1975). 

See CONF-750716—. 

Closed-cell polyurethane foam insulation displays a time- 
dependent thermal conductivity characteristic commonly known as 
aging. Freshly made foam has a relatively low thermal conductivity, 
which increases with time and approaches a significantly larger 
value. Understanding and predicting this aging process are important 
in order to establish uniform conditions for comparing foam-mea- 
sured thermal performance, extrapolation of data for long-term 
applications, and prediction of performance for service with differ- 
ent gases. Understanding of this foam characteristic is particularly 
important for cryogenic applications because the aging effects 
become manifested quicker at low temperatures, before they are 
apparent in ambient temperature data. An analysis of the aging 
process for Freon 11 blown foam aged in air at ambient temperature 
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is presented. Data are presented that support the analysis for ambient 
and low-temperature application of foam in various stages of aging. 
The analysis can be extended readily for other blowing agents and 
exposed gases. Low-temperature aging can also be considered if 
appropriate diffusion coefficients are provided. 


19381 Cellular glass insulation for load-bearing application in the 
storage of cryogenic fluids. Gerrish, R.W. (Pittsburgh Corning 
Corp.). pp 242-250 of In Advances in cryogenic engineering. 
Volume 22. Timmerhaus, K.D.; Reed, R.P.; Clark, A.F. (eds.). New 
York; Plenum Press (1977). 

From International cryogenic materials conference; Kingston, 
Ontario, Canada (22 Jul 1975). 

See CONF-750716—. 

The compressive strength of a cellular glass insulation system 
for low-temperature and cryogenic tanks was found to range from 
about 410 to 860 kPa depending on the capping material. Materials 
that provide intimate contact with the open surface cells and allow 
for a better distribution of the stresses result in effective higher 
compressive strengths. Materials such as the hot asphalt or the 
Pluvex DPC that have a “glass transition” temperature and a high 
coefficient of thermal expansion can cause the compressive strength 
at cryogenic temperature to be slightly reduced relative to the 
strength at room temperature. 


19382 Thermal conductivity of microsphere cryogenic insulation. 
Nayak, A.L.; Tien, C.L. (Univ. of California, Berkeley). pp 251-262 
of In Advances in cryogenic engineering. Volume 22. Timmerhaus, 
K.D.; Reed, R.P.; Clark, A.F. (eds.). New York; Plenum Press 
(1977). 

From International cryogenic materials conference; Kingston, 
Ontario, Canada (22 Jul 1975). 

See CONF-750716—. 

A theoretical and experimental study was made which estab- 
lished the strong dependence of the lattice conductivity of the 
hollow microspheres on the insulation thickness. In the case of the 
coated microspheres, this enhanced length dependence is a direct 
consequence of the surface structure of the epitaxial aluminum film. 
For uncoated glass bubbles, the mechanical behavior of very thin 
shells is found to be important. The shell thickness to diameter ratio 
is found to influence both the therm:] and mechanical behavior. 
These considerations lead to an improved understanding of the heat 
conduction in microspheres. 


19383 Apparent thermal conductivity of uncoated microsphere 
cryogenic insulation. Cunnington, G.R. (Lockheed Palo Alto Re- 
search Lab., CA); Tien, C.L. pp 263-271 of In Advances in cryogen- 
ic engineering. Volume 22. Timmerhaus, K.D.; Reed, R.P.; Clark, 
A.F. (eds.). New York; Plenum Press (1977). 

From International cryogenic materials conference; Kingston, 
Ontario, Canada (22 Jul 1975). 

See CONF-750716—. 

For the typical temperature conditions of cryogen storage, 
the steady-state heat transport in uncoated microspheres is character- 
ized solely by a radiation conductivity. Boundary-surface optical 
properties are relatively unimportant for thicknesses greater than a 
few centimeters. Under conditions of large compressive loads, P > 
10 N/m%, the heat transport is dependent upon a solid conductivity 
that has the temperature dependence of the sphere wall material and 
a pressure dependence on the order of P/sup 0.6/. This pressure 
function is derived from experimental data for commercially avail- 
able microspheres having a wide range of sphere sizes. Large- 
temperature-difference heat flux measurements can be used to com- 
pute a radiative conductivity that corresponds to that developed 
from small-temperature-difference measurements by suitable modifi- 
cation to the temperature term for the appropriate boundary condi- 
tions. The extinction coefficient for the uncoated microspheres is on 
the order of 9450/m. This is believed to be principally absorption as 
the spectral absorption coefficient of glass is very large at wave- 
lengths greater than 5 wm. 


19384 Thermal performance of multilayer insulation applied to 
small cryogenic tankage. Bell, G.A.; Nast, T.C.; Wedel, R.K. (Lock- 
heed Palo Alto Research Lab., CA). pp 272-282 of In Advances in 
cryogenic engineering. Volume 22. Timmerhaus, K.D.; Reed, R.P.; 
Clark, A.F. (eds.). New York; Plenum Press (1977). 

From International cryogenic materials conference; Kingston, 
Ontario, Canada (22 Jul 1975). 

See CONF-750716—. 

Thermal conductivity measurements of multilayer insulations 
were previously made by various experimenters using guarded flat- 
plate calorimetric techniques. The validity of using flat-plate calori- 
meter values for design and selection of multilayer insulations to be 
used on typical cryogenic tankage is questionable. The effective 
insulation conductivity observed for most tank wraps is greater than 
the measured flat-plate value due to effects of corner compression, 
degradation at penetrations, and application technique. A number of 
tank calorimeter results with values based on flat-plate calorimeter 
data are discussed and compared. Conductivity results are also 
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presented at various pressure levels along with equations for predict- 
ing these pressure effects. The insulation tank calorimeter used in 
this study was designed to measure multilayer insulation conductiv- 
ities as applied to a geometry similar to a solid cryogen cooler tank 
recently flown on the NIMBUS F weather satellite. The calculated 
correction for calorimeter supports and penetrations for this appara- 
tus are less than 30% for all of the insulation systems measured. 


19385 Surface flashover voltage of spacers in vacuum at cryogen- 
ic temperatures. de Tourreil, C.H. (Hydro-Quebec Inst. of Research, 
Varennes, Can.). pp 306-311 of In Advances in cryogenic engineer- 
ing. Volume 22. Timmerhaus, K.D.; Reed, R.P.; Clark, A.F. (eds.). 
New York; Plenum Press (1977). 

From International cryogenic materials conference; Kingston, 
Ontario, Canada (22 Jul 1975 

See CONF-750716—. 

An electrical insulator in low-temperature equipment is 
stressed not only by the electrical field but also by mechanical 
forces, partly due to thermal gradients. At cryogenic temperatures 
some electrical properties, such as the dielectric losses, may be 
expected to improve. However, some mechanical properties of the 
dielectrics may deteriorate and in turn affect their electrical perfor- 
mance. The insulation system of cryogenic cables, which must also 
act as a mechanical supporting structure, may take the following 
principal forms: vacuum with dielectric spacers; cryogenic gas or 
liquid with dielectric spacers, or dielectric ribbons impregnated with 
cryogenic liquid. The overall design of the cable depends on the 
choice of the insulating system. Dielectric ribbons wrapped around 
the conductor and impregnated with a cryogenic liquid are practical- 
ly the only choice for the manufacture of flexible cables. For coaxial 
or pipe-type cables, vacuum and spacers will be chosen if the 
electrical insulation is combined with part of the thermal insulation. 
If the thermal insulation is provided elsewhere, then the spacers may 
be immersed in the cryogenic liquid or gas. An initial study of the 
electrical breakdown performance of the surface of post insulators at 
about 80°K in vacuum is presented. The measurements are also 
taken at room temperature. The insulating posts are made of poly- 
ethylene, polycarbonate, nylon, and Teflon. They are pressed be- 
tween two electrodes and tested with direct voltages. 


19386 Nbs;Sn for superconducting rf cavities. Kneisel, P.; Stoltz, 
O.; Halbritter, J. (Institut fuer Experimentelle Kernphysik, Karls- 
ruhe, Ger.). pp 341-346 of In Advances in cryogenic engineering. 
Volume 22. Timmerhaus, K.D.; Reed, R.P.; Clark, A.F. (eds.). New 
York; Plenum Press (1977). 

From International cryogenic materials conference; Kingston, 
Ontario, Canada (22 Jul 1975). 

See CONF-750716—. 

Efforts were directed toward the development of homogen- 
eous NbsSn layers with large mean free path values. Because of the 
low thermal conductivity of NbsSn in the superconducting state 
(which would yield overheating of the surface) the layers have to be 
not only thin (< <A) but in good thermal contact with a supporting 
material of higher thermal conductivity. The latter provides for a 
good heat transfer from the superconducting surface to the helium 
bath. Pure niobium seems to be a good choice for this supporting 
material. These NbsSn layers are prepared by reacting in a 
saturated Sn vapor at different temperatures for varying durations. 
Results on 30 kHz penetration depth measurements and on rf cavity 
measurements are summarized. 


19387 Performance data of a multifilamentary NbsSn conductor 
and magnet. Blum, P. (Airco, Inc., Murray Hill, NJ); Gregory, E.; 
Coffey, D.L. pp 362-369 of In Advances i in cryogenic engineering. 
Volume 22. Timmerhaus, K.D.; Reed, R.P.; Clark, A.F. (eds.). New 
York; Plenum Press (1977). 

From International cryogenic materials conference; Kingston, 
Ontario, Canada (22 Jul 1975). 

See CONF-750716—. 

An understanding of the effects of heat treatment on Nb3Sn 
grain structure is essential in properly designing materials and pro- 
cessing to attain optimum properties. Grain size was examined as a 
function of temperature, Nb3Sn layer thickness, and tin content of 
the bronze matrix. A technique is presented that shows promise in 
determining grain size without the difficult and time-consuming 
specimen-thinning procedures required for transmission electron mi- 
croscopy. This technique is based on using the scanning electron 
microscope to examine fracture surfaces produced by breaking the 
reacted wire in tension. Because very brittle materials such as Nb3Sn 
characteristically fracture along grain boundaries these surfaces are 
expected to represent the NbsSn grains. Fractographic determination 
of NbsSn grain size was found to be feasible and relatively simple. 
The results obtained by this method are in close agreement with 
those by transmission electron microscopy. Grain size is a strong 
function of reaction temperature. The reacted layer thickness affects 
grain size through grain growth as thickness increases. Bronze 
matrix tin contents approaching the limit of the single-phase region 
are found to increase reaction rate and decrease grain size. Filament 
size is not found to affect grain size. A magnet wound with prereact- 
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ed NbsSn was constructed and operated. That short sample perfor- 
mance is achieved with a small diameter bore and layer winding is 
convincing evidence of the utility of the NbsSn material. 


19388 Test results of a 27-CM bore multifilamentary NbsSn 
solenoid. Zbasnik, J.P.; Nelson, R.L.; Cornish, D.N.; Taylor, C.E. 
(Lawrence Livermore Lab., CA). pp 370-375 of In Advances in 
cryogenic engineering. Volume 22. Timmerhaus, K.D.; Reed, R.P.; 
Clark, A.F. (eds.). New York; Plenum Press (1977). 

From International cryogenic materials conference; Kingston, 
Ontario, Canada (22 Jul 1975). 

See CONF-750716—. 

A coil was constructed from a large, high-current, prereacted, 
multifilamentary NbsSn superconductor, manufactured by the 
bronze method. The estimated bending strain during the winding 
was 0.6%. The coil performed to the short sample limit. This 
successful test demonstrates the potential feasibility of using multifi- 
lamentary Nb3Sn, and perhaps other brittle A-15-type superconduc- 
tors in the construction of large, high-field magnets. 


19389 Superconducting wire test at Fermilab. Yamada, R.; Price, 
M.E.; Ishimoto, H. (Fermi National Accelerator Lab., Batavia, IL). 
pp 376-382 of In Advances in cryogenic engineering. Volume 22. 
Timmerhaus, K.D.; Reed, R.P.; Clark, A.F. (eds.). New York; 
Plenum Press (1977). 

From International cryogenic materials conference; Kingston, 
Ontario, Canada (22 Jul 1975). 

See CONF-750716—. 

Tests were conducted on superconducting wire for the 
Energy Doubler Project at Fermilab. The parameters of supercon- 
ducting wires in which there is the most interest are short-sample 
critical-current data for designing maximum field, and ac loss data 
for refrigeration requirements. The maximum currents for the energy 
doubler model magnets are in the range of 3000 to 5000 A, depend- 
ing on the type of wire. To be close to the operating levels, short- 
sample tests and ac loss tests are being made with these high- 
transport currents. This requires power supplies with 5000 A current 
capacity and heavy current carrying conductors. These make the 
measurements more complex, but by testing with full current capac- 
ity, all possible effects can be noted. 


19390 Superconducting wires for a pulsed magnet. Kobayashi, 
M.; Morimoto, K.; Ishimoto, H.; Wake, M. (National Lab. for High 
Energy Physics, Oho, Japan). pp 383-389 of In Advances in cryo- 
genic engineering. Volume 22. Timmerhaus, K.D.; Reed, R.P.; 
Clark, A.F. (eds.). New York; Plenum Press (1977). 

From International cryogenic materials conference; Kingston, 
Ontario, Canada (22 Jul 1975). 

See CONF-750716—. 

An accelerator using superconducting magnets is pro 
for the National Laboratory for High Energy Physics (KEK) in 
Japan. It is an extension of the present 12 GeV synchrotron project, 
which will be completed in 1976. Three intersecting rings of 650 m 
diameter will provide p-p or e*~ -p colliding-beam experiments. If 
superconducting magnets are employed, energies of 100 to 200 GeV 
will be obtained. The work reported is part of the basic research 
program directed towards this objective. The study on supercon- 
ducting materials has two directions: one is to fabricate a NbTi 
braided cable for the first prototype dipole magnet, and the other is 
to investigate the possibility of applying the V;Ga wire recently 
developed in Japan. The effects of various parameters of the wire, 
such as filament diameter, twist pitch, and superconductor-to-copper 
ratio, On critical current and ac loss were studied on many kinds of 
NbTi wires. A description is given of the ac properties of the NbTi 
wire selected to be used in the prototype magnet, the short-sample 
performance of the braided cable, the results on Vs3Ga wire, and the 
simulated winding of the prototype magnet. 


19391 Survey results of multifilamentary Nb—Ti users. Schurr, 
P.H.; Hlavacek, J.D. (State Univ. of New York, Albany). pp 390-394 
of In Advances in cryogenic engineering. Volume 22. Timmerhaus, 
aa Reed, R.P.; Clark, N.F. (eds.). New York; Plenum Press 
(1977). 

From International cryogenic materials conference; Kingston, 
Ontario, Canada (22 Jul 1975). 

See CONF-750716—. 

An observation to be derived from an initial survey of the 
Nb—Ti market is that many changes are in progress. Revised 
national priorities related to energy and the impetus for increased 
demand may sustain the increasing demand curve. As a result, users 
can expect their sources of supply to achieve greater economies of 
scale while increasing their technical contribution. Lower prices and 
improved product might further contribute to growing demand in 
the market. Consequently, the user—supplier system will continue to 
change and to hold great promise for the future. 


19392 Single-phase helium as coolant for superconducting mag- 
nets. Hoenig, M.O.; Iwasa, Y.; Montgomery, D.B.; Leupold, M.J. 
(Massachusetts Inst. of Tech., Cambridge). pp 395-403 of In Ad- 
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vances in cryogenic engineering. Volume 22. Timmerhaus, K.D.; 
Reed, R.P.; Clark, A.F. (eds.). New York; Plenum Press (1977). 

From International cryogenic materials conference; Kingston, 
Ontario, Canada (22 Jul 1975). 

See CONF-750716—. 

A comparison between computer-predicted and experimental- 
ly determined recovery currents is presented. (It should be noted 
that all experiments were performed using a heat-treated niobium— 
titanium superconductor, to provide a specified current-carrying 
capacity.) The accord between experiment and computer demon- 
strates the computer predictions to be representative and potentially 
conservative at high } se rates in a high magnetic field. In the belief 
that the computer predictions are conservative, modifications to the 
computer program are being made to allow for recovery aided by 
thermal propagation from especially short, normal zones. Experi- 
ments have only been performed with low imposed conductor 
temperatures but have been accompanied by a relatively warm 
coolant. Such experiments do simulate the recovery requirements of 
a conductor that must recover from a much higher imposed tem- 
perature. 


19393 Critical rate of magnetic field variation for composite 
superconductor. Altov, V.A.; Kurguzov, V.V.; Sytchev, V.V. (All- 
Union Scientific-Research Inst. of Metrological Service, Moscow). 
pp 404-407 of In Advances in cryogenic engineering. Volume 22. 
Timmerhaus, K.D.; Reed, R.P.; Clark, A.F. (eds.). New York; 
Plenum Press (1977). 

From International cryogenic materials conference; Kingston, 
Ontario, Canada (22 Jul 1975). 

See CONF-750716—. 

For developing superconducting systems designed for oper- 
ation under dynamic conditions (ac and varying magnetic f-eld), use 
is made of composite superconductig materials (composites) consist- 
ing of thin superconducting cores in a complex matrix of several 
metals and alloys. The requirements placed on such materials from 
the viewpoint of reducing losses, as well as attaining thermal, 
dynamic, and intrinsic stabilization, result, on the one hand, in 
reduced core diameter and in the use of materials with high electri- 
cal and thermal conductivity as matrix, and on the other hand, in the 
introduction of high-resistance alloys in the matrix. An analysis of 
the electrodynamic behavior of such superconductors in a variable 
magnetic field was carried out by investigating three model compos- 
ites. 


19394 Stabilty of composite superconductors under ac conditions. 
Altov, V.A.; Kulysov, N.A.; Sytchev, V.V. (All-Union Scientific- 
Research Inst. of Meteorological Service, Moscow). pp 408-413 of 
In Advances in cryogenic engineering. Volume 22. Timmerhaus, 
K.D.; Reed, R.P.; Clark, A.F. (eds.). New York; Plenum Press 
(1977). 

From International cryogenic materials conference; Kingston, 
Ontario, Canada (22 Jul 1975). 

See CONF-750716—. 

The conditions of thermal equilibrium for a composite con- 
ductor subjected to the passage of a direct current while immersed in 
liquid helium were previously studied. In the study presented, re- 
gions of stable and unstable equilibrium states are found and the 
concept of the maximum equilibrium current I* is introduced. It is 
also noted that there is a displacement of current to the substrate 
when I > I* resulting in an uncontrolled increase in temperature and 
an overheating of the conductor. In the development of various ac 
devices the question naturally arises as to whether such peculiarities 
in behavior for a composite conductor are also noted when an ac 
current is applied instead of a de current. Some results of studies 
examining the behavior of a composite superconductor in the normal 
state under conditions of an applied sinusoidal alternating current are 
presented. 


19395 Technique for measuring ac losses in thin-film supercon- 
ductors. Norton, R.H.; Howard, R.E.; Schwall, R.E. (Stanford 
Univ., CA). pp 414-419 of In Advances in cryogenic engineering. 
Volume 22. Timmerhaus, K.D.; Reed, R.P.; Clark, A.F. (eds.). New 
York; Plenum Press (1977). 

From International cryogenic materials conference; Kingston, 
Ontario, Canada (22 Jul 1975). 

See CONF-750716—. 

An electrical ac loss measurement system was developed for 
rapid and accurate measurement of flux motion and ac loss from 4.2 
to 20°K in small tubular superconductors. In principle the measure- 
ment is similar to those of others, although several novel features are 
incorporated to improve the resolution, provide versatile tempera- 
ture control, eliminate phase ambiguity of inductive cancellation, 
and allow rapid data reduction. 


19396 Field orientation dependence of losses in rectangular multi- 
filamentary superconductors. Murphy, J.H.; Carr, W.J. Jr.; Walker, 
M.S.; Vecchio, P.D. (Westinghouse Research Labs., Pittsburgh). pp 
420-427 of In Advances in cryogenic engineering. Volume 22. Tim- 





APRIL 30, 1978 


merhaus, K.D.; Reed, R.P.; Clark, A.F. (eds.). New York; Plenum 
Press (1977). 

From International cryogenic materials conference; Kingston, 
Ontario, Canada (22 Jul 1975). 

See CONF-750716—. 

The theory for transient or low-frequency eddy current losses 
in an elliptical model for rectangular multifilament superconductors 
is presented. Calorimetric loss measurements on two pong or ey 
mixed matrix superconductors, each with an aspect ratio of 2 : 
were performed and are compared with theoretical losses for ABs 
samples. In one sample the measured anisotropy in the loss as a 
function of transverse field angle was 6.8 compared to 11.3 predicted 
by theory and would be larger except for the demagnetizing effect of 
the shape of the sample stack. The model seemed to be inappropriate 
when applied to the second sample, which contained a large 
copper—nickel filament-free interior region and exhibited an aniso- 
tropy of about 3.6 in the measured loss. 


19397 Hysteresis loss in a multifilament superconductor. Carr, 
W.J. Jr.; Walker, M.S.; Deis, D.W.; Murphy, J.H. (Westinghouse 
Research Labs., Pittsburgh). pp 428-433 of In Advances in cryogenic 
engineering. Volume 22. Timmerhaus, K.D.; Reed, R.P.; Clark, A.F. 
(eds.). New York; Plenum Press (1977). 

From International cryogenic materials conference; Kingston, 
Ontario, Canada (22 Jul 1975). 

See CONF-750716—. 

Calorimetric measurements of the alternating field eddy cur- 
rent losses in three twisted filamentary, mixed-matrix superconduc- 
tors were recently reported and compared with calculated losses 
based on the continuum model for a multifilament conductor. The 
measurements and comparison are extended to the hysteresis loss. A 
typical cross section ‘of the three conductors, which differ only in 
twist pitch, is shown. The conductors have a nominal composition of 
3CuNi : 3Cu : INbTi and consist of 397 originally hexagonal copper- 
clad filaments of Nb—48wt %Ti embedded in a Cu—30% Ni matrix. 
The filaments are approximately hexagonal, being 9 um across 
hexagonal flats. The overall conductor radius is 0.026 cm and the 
filaments occupy a radius of about 0.024 cm. The twist pitch lengths 
for the three samples are 0.63, 0.43, and 0.32 cm. 


19398 Interaction between two parallel superconducting wires 
carrying alternating current. McConnell, R.D.; Critchlow, P.R. (In- 
stitut de Recherche de l'Hydro-Quebec, Varennes, Can.). pp 444-448 
of In Advances in cryogenic engineering. Volume 22. Timmerhaus, 
K.D.; Reed, R.P.; Clark, A.F. (eds.). New York; Plenum Press 
(1977). 

From International cryogenic materials conference; Kingston, 
Ontario, Canada (22 Jul 1975). 

See CONF-750716—. 

Power loss measurements were made on pairs of supercon- 
ducting wires carrying alternating current. Using a sensitive calori- 
metric technique two interactive losses were found: a localized 
heating due to forced mechanical vibration of the wires and an 
increase in the superconducting loss due to the magnetic field of the 
neighboring wire. A theoretical estimate of the interactive supercon- 
ducting loss agrees with the experimental results. It is expected that 
vibrational heating may occur in some superconducting power cable 
designs unless movement of the superconducting elements is pre- 
vented. 


19399 Effect of stress on the critical current of NbTi multifila- 
mentary composite wire. Ekin, J.W.; Fickett, F.R.; Clark, A.F. (NBS 
Inst. for Basic Standards, Boulder, CO). pp 449-452 of In Advances 
in cryogenic engineering. Volume 22. Timmerhaus, K.D.; Reed, 
R.P.; Clark, A.F. (eds.). New York; Plenum Press (1977). 

From International cryogenic materials conference; Kingston, 
Ontario, Canada (22 Jul 1975). 

See CONF-750716—. 

Superconducting composites within large-scale magnets can 
be subjected to high stresses. These stresses arise from severai 
sources, chief among them being the winding tension and prestress- 
ing during construction of the magnet, the thermomechanical forces 
incurred during thermal cycling to cryogenic temperatures, and 
especially in large-scale systems, the magnetomechanical forces gen- 
erated when the magnet is energized. Typically, data on the critical- 
current characteristics of superconducting composites are obtained 
on wires that are in an unstressed state. Very little is known, 
however, about how the critical current behaves in wires experienc- 
ing stresses of the type described above. To measure these effects, 
short sample critical current tests were made under conditions 
simultaneously simulating the mechanical and magnetic environ- 
ments of high-field superconducting magnets. The program was 
initiated both to form a basis for the fundamental understanding of 
stress effects on superconductor stability and to provide engineering 
data for optimizing design and construction of high-field magnets. 
The preliminary results indicate that NbTi multifilamentary super- 
conducting composite wires are not characterized by a single critical 
current vs. field curve, but rather by a family of curves, each 
corresponding to a different operating stress level. 
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19400 Stress analysis of nonhomogeneous superconducting sole- 
noids. Johnson, N.E. (Mechanics Research, Inc., Oak Ridge, TN). pp 
490-499 of In Advances in cryogenic engineering. Volume 22. Tim- 
merhaus, K.D.; Reed, R.P.; Clark, A.F. (eds.). New York; Plenum 
Press (1977). 

From International cryogenic materials conference; Kingston, 
Ontario, Canada (22 Jul 1975). 

See CONF-750716—. 

Recent advances in the design of large, high-field, supercon- 
ducting magnets have shown a need for a better understanding of the 
structural behavior of such coils under load. A description is given 
of an analysis technique and related computer program developed to 
study axisymmetrically loaded solenoid coils constructed from inter- 
woven layers of conductor, insulation, and reinforcing materials. 
Proposed extensions to the study are described that will be used to 
evaluate the effects of asymmetric and out-of-plane coil loads. The 
combined effect of electromagnetic body forces, temperature, wind- 
ing preload, and internal or external pressure on a nonhomogeneous 
coil is considered. Each turn of the coil is considered to be a 
multilayered composite having as many as eight different materials 
or material thicknesses. For example, one turn may represent the coil 
bobbin and inner ground insulation while another turn may be a 
composite conductor made up of sequential layers of insulation, 
superconductor, insulation, and steel reinforcement. The STructural 
ANalysis of SOLenoids (STANSOL) computer program was devel- 
oped to carry out this analysis. The STANSOL program incorpo- 
rates several features to facilitate preparing input data. Output data 
include radial deflections, hoop and radial stresses, and hoop and 
radial strains for each layer of the coil. 


19401 Study of cooldown stresses in the cryogenic envelope of a 
superconducting cable. BeVier, W.E. (Union Carbide Corp., 
Tonawanda, NY). pp 500-511 of In Advances in cryogenic engineer- 
ing. Volume 22. Timmerhaus, K.D.; Reed, R.P.; Clark, A.F. (eds.). 
New York; Plenum Press (1977). 

From International cryogenic materials conference; Kingston, 
Ontario, Canada (22 Jul 1975). 

See CONF-750716—. 

Superconducting cables are fabricated of dissimilar materials 
at normal temperature and cooled down from ambient to cryogenic 
temperatures for operation. Such a cycle can impose severe stress 
conditions on a system that may need to be highly reliable. The 
computer-based analysis presented initiates the examination of me- 
chanical stresses resulting from cooldown. Knowledge of these 
stresses will eventually be required to determine the cable's structur- 
al reliability. 


19402 Promising new cryogenic seal candidate. Merz, P.L. (Gen- 
eral Dynamics Convair Division, San Diego, CA). pp 535-544 of In 
Advances in cryogenic engineering. Volume 22. Timmerhaus, K.D.; 
Reed, R.P.; Clark, A.F. (eds.). New York; Plenum Press (1977). 

From International cryogenic materials conference; Kingston, 
Ontario, Canada (22 Jul 1975). 

See CONF-750716—. 

Of the five seal candidates considered for the main propellant 
system of the Space Shuttle, only one candidate, the fluoroplastic 
Halar, satisfied all tests including the critical LO2 impact test and the 
cryogenic compression sealability test. Radiation-cross-linked Halar 
is a tough, strong thermoplastic that not only endured one hundred 
2200 N compression cycles at 83 K while mounted in a standard 
military O-ring gland without cracking or deforming, but improved 
in sealability as a result of this cycling. Although these Halar O-rings 
require much higher sealing forces (approximately 500 N) at room 
temperature than rubber O-rings, on cooling to cryogenic tempera- 
tures the required sealing force only doubles, whereas the sealing 
force for rubber O-rings increases eightfold. Although these Halar 
O-rings were inadequately cross-linked, they still exhibited promise 
as LOs-compatible cryogenic seals. It is expected that their high- 
temperature properties can be greatly improved by higher degrees of 
cross-linking (e.g., by 20 mrad of radiation) without compromising 
their already excellent low-temperature properties. A direct com- 
parison should then be obtained between the best of the cross-linked 
Halar compounds and the current commercial cryogenic seal materi- 
als, filled Teflon and Kel-F. 


PROTECTIVE STRUCTURES AND EQUIPMENT 
REFER ALSO TO CITATION(S) 18161 


19403 Reusable frame greenhouse that saves money and erection 
time and reduces waste generation. Greenhalgh, W.O.; Ott, D.T. 
(Hanford Engineering Development Lab., Richland, WA). Nucl. 
Technol.; 34: No. 1, 111-113(Jun 1977). 

An improved greenhouse design has been proposed and tested 
for use at the Hanford Engineering Development Laboratory for 
containing radioactive materials during decontamination, mainte- 
nance, and remodeling operations in nuclear facilities. The advan- 
tages of the greenhouse design include a reusable frame that is free 
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standing and self-supporting and a plastic enclosure that is easily 
erected and attached to the frame. Manpower requirements appear 
to be about half that of the conventional greenhouse, the construc- 
tion costs are approximately 20 to 40% lower, and the waste 
generated from the greenhouse is approximately 60% lower. 


19404 Comprehensive irradiated-fuel inspection stand. Scotti, 
V.G.; Leshem, A. (Combustion Engineering, Inc., Windsor, CT). 
Trans. Am. Nucl. Soc.; 27: 843-844(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


19405 First world filtration congress. New York; John Wiley 
and Sons (1974). 298p. (In French and English). (CONF-740568—.). . 

From 1. world congress on filtration; Paris, France (14 May 
1974). 

Fifty-four papers were presented at the conference. Two 
papers were previously abstracted for the DOE Data Base; for 
abstracts of these see CONF-740568 in the Report Number Index. 
(TFD) 


HANDLING EQUIPMENT AND PROCEDURES 


REFER ALSO TO CITATION(S) 16880, 16881, 16882, 16883, 
17039, 17871, 18085, 19515, 19516, 19517 


19406 (ARH-LD—151) Coincidence logic modules for criticality 
alarming. Schaief, C.C. III. (Atlantic Richfield Hanford Co., Rich- 
land, Wash. (USA)). Apr 1977. Contract EY-76-C-06-2130. 29p. 
Dep. NTIS, PC A03/MF AO1. 

A coincidence Logic Module and a companion contact clo- 
sure Relay Module utilizing the NIM Standard have been developed 
for criticality alarming. The units provide an ALARM whenever 
two or more out of N detectors become activated. In addition, an 
ALERT is generated whenever one or more detectors is activated 
or when certain electronic component failures occur. The number of 
detector inputs (N) can be expanded in groups of six by adding 
modules. Serial and parallel redundancy were used to reduce the 
probability of system failure. 


19407 (NP—22770) Storage and flow of solids. Bulletin No. 123; 
Vol. 53, No. 26, November 1964. Jenike, A.W. (Utah Univ., Salt Lake 
City (USA)). Nov 1976. 207p. of Utah, Salt Lake City. 

Information is presented on: the concepts of flowability of 
bulk solids and of channels and the flow-no flow postulate; equip- 
ment and procedures for testing the flow of bulk solids; and bulk 
flow equipment design. This information should be sufficient to 
enable the engineer to design storage plants and flow channels for 
unobstructed bulk flow. Only an outline of the theory of flow is 
included. (LCL) 


19408 (RFP-NUREG—2715) Reference critical experiments. 

report, July 1, 1977—September 30, 1977. Oh, I.; Rothe, 
R.E.; Tuck, G. (Atomics International Div., Golden, Colo. (USA). 
Rocky Flats Plant). Dec 1977. Contract EY-76-C-04-3533. 27p. Dep. 
NTIS, PC A03/MF AO1. 

Benchmark criticality experiments are being performed in 
both high- and low-enriched uranium experiments within a variety 
of configurations. The material composition of the concrete reflec- 
tor, used in the high-enriched uranium solution experiments (Task 4), 
has been analyzed and is reported. Two methods were used and 
good agreement found between the two. The uranium oxide com- 
paction, needed for the low-enriched array experiments (Task 5) to 
attain sufficient density, has been completed. A systematic study has 
begun to determine the best method of distributing moisture 
throughout the compacted oxide. 


19409 Fissionable mass storage device. Bevilacqua, F. (to Com- 
bustion Engineering, Inc.). US Patent 4,044,267. 23 Aug 1977. Filed 
date 26 Mar 1976. 8p. 

An apparatus for the safe storage of a plurality of fissionable 
masses including an array of discrete neutron absorbing shields 
which utilize the principle of the neutron trap to reduce the multipi- 
cation factor of the storage array to a subcritical value when 
immersed in a neutron moderating medium is described. Each dis- 
crete neutron absorbing shield is designed to perimetrically encircle 
each of the stored fissionable masses. Each shield is spaced such that 
the encircled fissionable mass is spaced from the next adjacent 
neutron absorbing shield by a distance determined by the enrichment 
of the fissionable masses and attenuation of the moderating medium. 


19410 Criticality safety training of operators in a large ERDA 
production facility. Mee, W.T. (Union Carbide Corp., Oak Ridge, 
TN). Trans. Am. Nucl. Soc.; 27: 400-401(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 
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19411 Nuclear criticality safety training in the private sector. 
Alcorn, F.M. (Babcock and Wilcox Co., Lynchburg, VA). Trans. 
Am. Nucl. Soc.; 27: 401-402(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


19412 University activities in criticality safety education. Knief, 
R.A. (Univ. of New Mexico, Albuquerque). Trans. Am. Nucl. Soc.; 
27: 402-403(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


19413 Graduate student's view of nuclear criticality safety educa- 
tion. Hoover, M.D. (Univ. of New Mexico, Albuquerque). Trans. 
Am. Nucl. Soc.; 27: 403(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


19414 Application of fault tree analysis to nuclear criticality 
safety. Morfitt, J.W. (EG and G Idaho, Inc., Idaho Falls). Trans. 
Am. Nucl. Soc.; 27: 403-404(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


19415 Criticality safety assessment. Lloyd, R.C.; Clayton, E.D.; 
Carter, R.D. (Battelle Northwest Labs., Richland, WA). Trans. Am. 
Nucl. Soc.; 27: 404-405(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


19416 Validation of criticality safety broad-group library using 
uranium systems. Cross, N.F.; Westfall, R.M.; Turnbull, K.R.; Fox, 
P.B. (Oak Ridge National Lab., TN). Trans. Am. Nucl. Soc.; 27: 406- 
407(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


19417 Application of Raschig ring standard to low-enriched ura- 
nium fuels. Ketzlach, N. (Nuclear Regulatory Commission, Washing- 
ton, DC). Trans. Am. Nucl. Soc.; 27: 408(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


19418 Criticality safety practices for handling unmoderated plu- 
tonium in glove boxes. Brown, C.L. (Battelle Northwest Labs., 
Richland, WA). Trans. Am. Nucl. Soc.; 27: 418-419(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


19419 Survey of criticality parameters for 7*°Pu organic media. 
Davenport, L.C.; Thompson, J.K. (Battelle Northwest Labs., Rich- 
land, WA). Trans. Am. Nucl. Soc.; 27: 419-420(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


19420 Equipment repair room modifications at the hot fuel ex- 
amination facility/north (HFEF/N). Carnes, M.D.; Ferguson, K.R. 
(Argonne National Lab., Idaho Falls, ID). Trans. Am. Nucl. Soc.; 27: 
971-972(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


19421 Portable glove-box system for the removal of wall feedth- 
rus at HFEF/N. Coughlan, J.B. (Argonne National Lab., Idaho 
Falls, ID); Eisert, G.A. Trans. Am. Nucl. Soc.; 27: 972-974(1977). 
From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 
See CONF-771109—. 
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19422 Air sampling system at HFEF/N. Courtney, J.C.; Black, 
R.L.; Holson, C.E.; Hylsky, E. (Argonne National Lab., Idaho Falls, 
ID). Trans. Am. Nucl. Soc.; 27: 974-975(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


19423 Disassembly of sodium loop safety facility experiments at 
HFEF/N. Kinkade, K.H.; Hagmann, D.B.; Stantliff, S. (Argonne 
National Lab., Idaho Falls, ID). Trans. Am. Nucl. Soc.; 27: 979- 
980(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


19424 Decontamination and refurbishment of the HFEF/S air 
cell. Larsen, L.; Brookshier, R.L. (Argonne National Lab., Idaho 
Falls, ID). Trans. Am. Nucl. Soc.; 27: 980(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


19425 Design features and objectives of the fuels and materials 
examination facility. Doman, D.R.; Trego, A.L.; Burgess, C.A. 
(Westinghouse Electric Corp., Richland, WA). Trans. Am. Nucl. 
Soc.; 27: 984-985(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


19426 Design and development of the examination equipment for 
the fuels and materials examination facility. Trego, A.L.; Frick, D.C.; 
Weber, E.T. (Westinghouse Electric Corp., Richland, WA). Trans. 
Am. Nucl. Soc.; 27: 985(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


19427 High-speed slitter for irradiated stainless-steel tubing. 
Berger, J.D. (Westinghouse Electric Corp., Richland, WA). Trans. 
Am. Nucl. Soc.; 27: 985-987(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


19428 Advantages of equipment testing in ITEM cell mockup. 
LeGore, T.; Dietrick, D.L.; Engstrom, J.W.; Richman, R.B. (Wes- 
tinghouse Electric Corp., Richland, WA). Trans. Am. Nucl. Soc.; 27: 
987-988(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


19429 Fuel pin profilometry adaptation of an existing cutoff saw. 
Strait, D.L.; Wood, K.W.; Boyles, V.C. (Westinghouse Electric 
Corp., Richland, WA). Trans. Am. Nucl. Soc.; 27: 988-989(1977). 
From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 
See CONF-771109—. 


19430 Remote decontamination facility and repair station for hot 
cell manipulators. Ryz, M.A. (Atomic Energy of Canada Ltd., 
Pinawa, Manitoba). Trans. Am. Nucl. Soc.; 27: 992-993(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


19431 Power-assisted 45-kg (100-lb) grip system for master-slave 
manipulators. Jelatis, D.G. (Central Research Labs., Inc., Red Wing, 
MN). Trans. Am. Nucl. Soc.; 27: 993-994(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


19432 TRIAC output control system for two-phase servo-driven 
master-slave manipulators. Jelatis, D.G.; Gross, A.E. (Central Re- 
search Labs., Inc., Red Wing, MN). Trans. Am. Nucl. Soc.; 27: 994- 
995(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 
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See CONF-771109—. 


19433 SM-229: a new compact servo master-slave manipulator. 
Flatau, C.F. (TeleOperator Systems Corp., St. James, NY). Trans. 
Am. Nucl. Soc.; 27: 995-996(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


19434 Facilities for postirradiation examination of experimental 
fuel elements at CRNL. Mizzan, E.; Chenier, R.J. (Atomic Energy of 
Canada Ltd., Chalk River, Ontario). Trans. Am. Nucl. Soc.; 27: 1002- 
1003(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


19435 Remote disassembly and examination of nuclear pressure 
vessel surveillance capsules, Perrin, J.S.; Fromm, E.O.; Lowry, L.M. 
(Battelle Columbus Labs., OH). Trans. Am. Nucl. Soc.; 27: 1005- 
1006(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


19436 Nondestructive examination of irradiated fuel rods using 
encircling and probe eddy current systems, Flora, J.H.; Pasupathi, V.; 
Perrin, J.S. (Battelle Columbus Labs., OH). Trans. Am. Nucl. Soc.; 
27: 62321(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 


See CONF-771109—. 


19437 Glove box (26 Jul 1976) (Engineering Materials). (Califor- 
nia Univ., Livermore (USA). Lawrence Livermore Lab.). (CAPE— 
2594). 

7 drawings. 

Drawings are given of a standard stainless steel glove box 
used in plutonium handling. The glove box was modified to be used 
as a 1000 psi freon spray cleaning box in the clean assembly room. 


SHIPPING CONTAINERS 
REFER ALSO TO CITATION(S) 16884 


19438 (MLM—2460) Safety Analysis Report for Packaging 
(SARP) for USA/9506/BLF (DOE-AL). Watkins, R.A.; Bertram, 
R.E.; Blauvelt, R.K.; Griffin, J.F.; Peterson, J.B.; Prosser, D.L. 
(Mound Lab., Miamisburg, Ohio (USA)). 11 Nov 1977. Contract 
EY-76-C-04-0053. 72p. Dep. NTIS, PC AOS/MF AO. 

The Safety Analysis Report for Packaging (SARP) satisfies 
the request of the U.S. Energy Research and Development Adminis- 
tration for a formal safety analysis of the insulated drum shipping 
container identified as USA/9506/BLF(DOE-A1). Included are dis- 
cussions of structural integrity, thermal resistance, radiation shield- 
ing and radiological safety, nuclear criticality safety, and quality 
control. Complete physical and technical descriptions of the pack- 
ages are presented. 


19439 (NUREG—0383(Vol.1)) Directory of certificates of com- 
pliance for radioactive materials packages. Volume 1. Summary report 
of NRC approved packages. (Nuclear Regulatory Commission, Wash- 
ington, D.C. (USA). Office of Nuclear Material Safety and Safe- 
guards). Dec 1977. 145p. NTIS $7.25. 

Purpose of this directory is to make available a convenient 
source of information on packagings which have been approved by 
the U.S. Nuclear Regulatory Commission. This volume contains a 
summary report of NRC-approved packages for radioactive material 
packages effective Nov. 30, 1977. 


19440 (NUREG—0383(Vol.2)) Directory of certificates of com- 
pliance for radioactive materials packages. Volume 2. Certificates of 
compliance, (Nuclear Regulatory Commission, Washington, D.C. 
(USA). Office of Nuclear Material Safety and Safeguards). Dec 
1977. 629p. NTIS $15.50. 

Purpose of this directory is to make available a convenient 
source of information on packagings which have been approved by 
the U.S. Nuclear Regulatory Commission. This volume contains all 
certificates of compliance for radioactive material packages effective 
Nov. 30, 1977. (DLC) 


19441 (SAND—77-1110) Shock and vibration environments for 
large shipping container during truck transport (Part I). Magnuson, 
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C.F. (Sandia Labs., Albuquerque, N.Mex. (USA)). Sep 1977. Con- 
tract EY-76-C-04-0789. 21p. Dep. NTIS, PC A02/MF AO1. 

The purpose of this study was to obtain vibration and shock 
data during truck shipment of heavy cargo. Currently available data 
were taken on trucks bearing lighter loads than the loads of current 
interest. In addition, the new data are expected to be useful in the 
determination of any trends of vibration and shock environments 
with increased cargo weight. These new data were obtained on a 
“piggyback” basis during truck transport of 195 700 N (44,000 Ib) 
cargo which consisted of a spent fuel container and its supporting 
structure from Mercury, Nevada, to Albuquerque, New Mexico. 
The routes traveled were US 95 from Mercury, Nevada, to Las 
Vegas, Nevada; US 93 from Las Vegas to Kingman, Arizona; and I- 
40/US66 from Kingman to Albuquerque, New Mexico. Speeds 
varied from very slow during hill climbs to 101 km/hr (63 mph). A 
comparison of these data with a collectively reduced set of data for 
cargo weights varying from no-load to 133 400 N (30,000 Ib) showed 
that the zero to peak amplitude levels of vibration were significantly 
lower for frequencies less than 40 Hz in the vertical axis and that 
there was a reduction in the vibration amplitude levels in all axes for 
frequencies greater than 500 Hz.The shock response amplitude was 
less severe for the entire frequency spectrum in the vertical axis, but 
it was not significantly different in the other axes. Data measure- 
ments were made on a truck shipment of a 249 100 N (56,000 Ib) 
container over the same routes as were used for the shipment 
discussed in this report. These data will be presented in a subsequent 
report along with any additional data trends that result from studies 
of trucks carrying increased cargo weight. 


19442 Critical separation between subcritical clusters of 2.35 
wt% *°U enriched UO, rods in water with fixed neutron poisons. 
Bierman, S.R.; Clayton, E.D. (Battelle Northwest Labs., Richland, 
WA). Trans. Am. Nucl. Soc.; 27: 422-424(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


19443 Benchmark calculations for subcritical clusters of 2.35 
wt% **5U enriched UO, rods in water with fixed neutron poisons. 
Durst, B.M.; Bierman, S.R.; Clayton, E.D. (Battelle Northwest 
Labs., Richland, WA). Trans. Am. Nucl. Soc.; 27: 424-425(1977). 
From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 
See CONF-771109—. 


19444 Spent fuel shipping cask designs for breeder reactors. 
Allen, G.C. Jr.; Dupree, S.A.; Eakes, R.G.; Freedman, J.M.; Pope, 
R.B. (Sandia Labs., Albuquerque, NM). Trans. Am. Nucl. Soc.; 27: 
780-78 1(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


19445 Cask and reactor site problems encountered during a BWR 
spent fuel shipment. Owen, D.E. (EG and G, Inc., Idaho Falls, ID); 
Kankus, R.A.; McCreery, P.N. Trans. Am. Nucl. Soc.; 27: 859- 
860(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


19446 Spent fuel shipping system for large commercial LMFBRs. 
Davis, C.R. (General Electric Co., Sunnyvale, CA). Trans. Am. 
Nucl. Soc.; 27: 1021-1022(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


TRANSPORT AND STORAGE FACILITIES 


19447 (CONF-750677—P 1, pp 61-72) Application of microfrac- 
tographic techniques to the determination of the origin of a failure 
produced in a steel pipe. Sarrate, M.; Marrapodi V, M.R.; Ipohorski, 
M. (Comision National de Energia Atomica, Buenos Aires). 1975. 
(In Spanish). 

From 4. inter-American conference on materials technology; 
Caracas, Venezuela (29 Jun 1975). 

In IV inter-American conference on materials technology. 

The failure produced in a gas pipe that was destroyed by an 
explosion was analyzed by a microfractographic technique. Samples 
was taken from different parts of the damaged pipe and the fracture 
surface were observed by scanning electron microscopy, including 
stereoscopic pairs. The morphology of the dimples was studied, 
especially their direction of inclination. From this could be deter- 
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mined the direction of propagation of the fissures and therefore their 
point of origin. The validity of the technique was verified in the 
laboratory by fracturing samples of the same type of steel. The 
inclination of the dimples of the test samples was exactly the same as 
in the ruptured pipe. It was concluded that the inclination of the 
dimples indicates correctly the direction of propagation of the 
fissures and the zone of initiation of the failure. 


MINING AND DRILLING EQUIPMENT AND FACILITIES 
REFER ALSO TO CITATION(S) 16640, 16977 


19448 Positioning tool. Embree, H.D. (to Production Special- 
ties, Inc.). US Patent 4,051,895. 4 Oct 1977. Filed date 14 Jul 1976. 
6p. 

The positioning tool for use in placing a valve or removing a 
valve selectively from a mandrel in a tubing string includes an 
elongated cylindrical body member with an elongated plunger teles- 
copically and nonrotatably arranged therein. Spring means abuts 
spaced shoulder means on the body member and elongated plunger 
to tend to urge the plunger and body member into abuting relation- 
ship adjacent their upper ends. A guide key is pivotally mounted on 
the body member by a shear pin and projects outwardly of a slot in 
the body member so that it may be engaged with a shoulder of an 
orientation sleeve mounted in the tubing string to align the position- 
ing tool relative to a desired mandrel for placing a valve therein or 
removing a valve therefrom. A shifting tool is pivotally supported 
by the plunger and adapted to support a valve to be positioned in the 
mandrel and cooperating means on the plunger and shifting tool 
retain the plunger and shifting tool axially aligned in the main bore 
but is operable on movement of the plunger relative to the body 
member for shifting the shifting tool means into the mandrel for 
positioning the valve therein. After the valve has been positioned in 
the mandrel the positioning tool may be realigned axially in the 
tubing string to enable it to be more readily withdrawn from the 
tubing. 


19449 Well testing tool. Kingelin, G.F. (to Gulf Research and 
Development Co.). US Patent 4,051,897. 4 Oct 1977. Filed date 30 
Dec 1975. os 

A tool for testing conditions at a specific depth in a well is 
run into the well on a wire line and set in a locking mandrel which in 
turn is set in a landing nipple in tubing string in the well. The tool is 
adapted to seal against the wall of the central bore through the 
locking mandrel and is locked in position by engagement of locking 
dogs on the tool in a recess in the fishing neck of the locking 
mandrel. The locking dogs are in a sleeve which surrounds and is 
slidable longitudinally along the body of the tool. On lifting the tool 
with a wire line to cause upward movement of the body relative to 
the sleeve, pressure release ports are moved to a communicating 
position and the locking dogs are withdrawn to disengage the 
locking mandrel to permit retrieval of the tool. The tool is of 
particular value in measuring the pressure or temperature in the well 
at a specific depth but is suitable for a wide variety of uses in which 
it is necessary to isolate temporarily a portion of the well. 


19450 Well bore liner hanger. Amancharla, A.; Young, C.R. (to 
Otis Engineering Corp.). US Patent 4,051,896. 4 Oct 1977. Filed date 
18 Mar 1976. 14p. 

This patent pertains to precompletion apparatus for use in air 
drilling and casing a problem formation in a well including a casing 
landing nipple at the lower end of a first string of solid well casing 
installed by suitable conventional techniques, an expendable plug for 
engagement in the casing landing nipple to plug a well bore after air 
drilling below the casing landing nipple to control the well during 
inserting of a slotted liner, an expending shoe for engaging and 
displacing the plug downwardly from the landing nipple, a slotted 
well bore casing for lining a well bore along a problem formation 
which has been air drilled, and a casing hanger for supporting the 
slotted liner along the air drilled portion of the well bore from the 
landing nipple. The plug and hanger each have locking keys enga- 
geable with a casing landing nipple and expandable seals for sealing 
with a seal surface along the casing landing nipple. The expendable 
plug is used to close the well bore above the air drilled portion for 
pressure control while lowering the liner into the well bore. The 
plug is engaged and lowered in the well bore by the expending shoe 
which is supported on the lower end of the liner. The liner is 
lowered into the air drilled section of the well bore and supported 
from the casing landing nipple by the hanger. The plug remains 
a goes from the lower end of theliner after installation of the 
iner. 


19451 Retrievable well packers. Crowe, T.L. (to Baker Interna- 
tional Corp.). US Patent 4,044,826. 30 Aug 1977. Filed date 17 May 
1976. 18p. 

A retrievable packer is lowered into a well casing on a 
tubular string, the packer having expanders and coengageable slips 
expandable outwardly by fluid pressure into anchoring engagement 
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with the well casing to prevent packer movement in both upward 
and downward directions. After the slips are set, the packing assem- 
bly for the packer is expanded by fluid pressure into sealing engage- 
ment with the well casing. Differential pressure in the tubing-casing 
annulus above the packing assembly, operates over booster areas to 
increase the pack-off force of the packing elements of the packing 
assembly against the casing to insure against leakage, providing a 
self-energizing system, the packoff force on the packing elements 
being trapped to prevent its subsequent dimunition. Forces applied 
to the tubing string, either tensile or compressive, are transmitted 
directly to the slips and into the casing without passing through the 
packing, thereby having no effect on the latter. The packer is 
releasable from the casing either by manipulation of the tubular 
string or by wire-line apparatus lowered through the tubing string 
into the packer, the packer then being removed from the casing by 
the tubular string. 


19452 Drilling sampling/testing equipment. Wilkins, J.W. (to 
Taywood Seltrust Offshore). US Patent 4,043,407. 23 Aug 1977. 
Priority date 6 Feb 1976, United Kingdom of Great Britain and 
Northern Ireland (UK). 8p. 

Equipment for drilling and obtaining samples from, and/or 
testing at, locations where the soil being investigated is unstable, or 
where access to the equipment is difficult during drilling, for exam- 
ple underwater is described. Samples can be obtained, or tests 
carried out, at several depths in one bore hole by the employment of 
equipment, including a drill, a plurality of sample receivers and a 
testing means mounted to enter a bore with the drill and including a 
first means for operating the sample receiver, a second means to 
operate the testing means, and a third means arranged to be actuated 
in dependence upon the sample receiver. 


19453 Rock fragmentation. Brown, W.S.; Green, S.J.; Hakala, 
W.W.; Hustrulid, W.A.; Maurer, W.C. (eds.). Salt Lake City; Utah 
Engineering Experiment Station (1976). 126p. (CONF-760824—P1). 

From 17. symposium on rock mechanics; Snowbird, UT, 
USA (25 Aug 1976). 

Experts in rock mechanics, mining, excavation, drilling, tun- 
neling and use of underground space met to discuss the relative 
merits of a wide variety of rock fragmentation schemes. Information 
is presented on novel rock fracturing techniques; tunneling using 
electron beams, thermocorer, electric spark drills, water jets, and 
diamond drills; and rock fracturing research needs for mining and 
underground construction. (LCL) 


LASERS 
REFER ALSO TO CITATION(S) 17037, 19192, 19452, 20739, 20750 


19454 (LA-UR—77-2116) New developments in OPO’s. Le- 
vinos, N.J.; Arnold, G. (Los Alamos Scientific Lab., N.Mex. 
(USA)). 1977. Contract W-7405-ENG-36. 14p. (CONF-771040—1). 
Dep. NTIS, PC A02/MF AO1. 

From Electro-Optical systems conference; Anaheim, CA, 
USA (25 Oct 1977). 

A discussion is presented of various Cd—Se OPO configura- 
tions designed to give increased power output, damage resistance, 
and narrow linewidth. 


19455 (ORO—6632) Optical difference frequency generating of 
far infrared radiation. Morris, J.R. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.; California Univ., Berkeley (USA). 
Dept. of Physics). Jul 1977. Contract W-7405-ENG-48. 185p. Dep. 
NTIS, PC A09/MF AO1. 

Thesis. 

Three investigations of difference frequency generation 
(DFG) of far-infrared radiation by optical mixing are described, i.e., 
a theory of DFG by monochromatic, focused Gaussian pump laser 
beams, a theory of DFG by 2 picosecond pump laser pulse, and an 
experiment using ruby-pumped dye lasers. First, the theory of far- 
infrared generation by optical mixing of monochromatic, focused 
Gaussian beams in a uniaxial crystal is developed, taking into ac- 
count the effects of diffraction, absorption, double refraction, and 
multiple reflections and total reflection at the boundary surfaces. 
(Reflection and transmission coefficients of a uniaxial crystal slab are 
derived by a new matrix technique.) Results of numerical calcula- 
tions are presented. 


19456 (RFP—2516) Mechanics of micromachining. Burnham, 
M.W. (Atomics International Div., Golden, Colo. (USA). Rocky 
Flats Plant). 1976. Contract EY-76-C-04-3533. 23p. Dep. NTIS, PC 
A02/MF AO1. 

The current state of machining theory is examined for rel- 
evance to micromachining. Of particular interest are those features 
of the theory which are important to optical surface finishes and 
surface characteristics. The relation of transverse strain or side flow 
to the nature of the machining marks is one example of interest. 
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Correlation with measurements of machining parameters and surface 
finishes is given 


19457 (RFP—2539) Accurate machining. Burnham, M.W. (Ato- 
mics International Div., Golden, Colo. (USA). Rocky Flats Plant). 
1976. Contract EY-76-C-04-3533. 7p. Dep. NTIS, PC A02/MF AOI. 

Very minor test part experience of the all-rotary machine has 
been obtained. Results at this point appear to verify that the ma- 
chines (both in the three axis and in the phonograph configuration) 
are inherently more accurate than machines with slides. Much more 
work is needed to define the desirable operating parameters and the 
size capacity of the all rotary machine. A second generation three 
axis machine is in the design stage which abandons mounting the 
vertical axes from the top, and instead has three vertical axes at 
various pin points of link points on a complex tool arm. The part 
then spins on a fixed axis. This machine is conceived to produce 
large diameter contoured laser mirrors with great accuracy. Going 
to a complex set of tool arm linkages greatly reduces the weight and 
forces on components to be moved during machining, reducing 
further the very minute deflection in the machining process. 


19458 (UCRL—51873(Suppl.1)) Calorimetric measurements of 
laser energy and power: 1977 supplement. Gunn, S.R. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 10 Oct 1977. 
Contract W-7405-ENG-48. 15p. Dep. NTIS, PC A02/MF AOl. 

The use of calorimeters for measuring laser output energies 
and powers is reviewed, primarily for the period 1975 to 1977 since 
preparation of earlier reviews. 


19459 (UCRL—80108) Tunable uv and visible lasers. Ewing, 
J.J. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 15 Sep 1977. Contract W-7405-ENG-48. 5p. (CONF-780205— 
1). Dep. NTIS, PC A02/MF AOI. 

From Conference on laser and electro optical systems; Wash- 
ington, DC, USA (Feb 1978). 

Tunable uv and visible lasers and laser technology are re- 
viewed. The wavelengths, tuning ranges, power levels, and achieved 
efficiencies for a variety of excimer lasers, dye lasers, and sources 
utilizing non-linear optical approaches are summarized. 


19460 Picosecond pulses of the billion MW laser. Andrews, D. 
(University Coll., London). New Sci; 77: No. 1084, 32-33(5 Jan 
1978). 

By focusing the output of a mode-locked laser, up to a billion 


megawatts of energy can be punched into a single square centimeter 
of material, creating local pressures of a million atmospheres or 
more. Such lasers clearly have applications not only in engineering 
but also in nuclear fusion and optical communications as well as 
providing a tool for studying ultra-fast chemical reactions. The mode 
locking process is discussed. 


19461 Phase compensation of laser beam modes. II. Optimization 
techniques. Casperson, L.W. (Univ. of California, Los Angeles). Opt. 
Quant. Electron.; 9: No. 6, 499-507(Nov 1977). 

Phase compensation can lead to a significant improvement in 
the intensity characteristics of high order laser beam modes. Optimal 
design procedures for phase compensation structures are described, 
and the behavior of the higher order spatial harmonics is considered 
in detail. The effects of possible phase errors are also derived 
analytically. 


19462 Stimulated electronic Raman scattering in Cs vapour: a 
simple tunable laser system for the 2.7 to 3.5 um region. Cotter, D.; 
Hanna, D.C. (Univ. of Southampton, Eng.). Opt. Quant. Electron.; 9: 
No. 6, 509-518(Nov 1977). 

Stimulated electronic Raman scattering (SERS) in atomic 
vapors provides a simple method of extending the tuning ranges of 
pulsed dye lasers well into the infrared region. The special advan- 
tages of this technique in comparison with other types of tunable 
infrared lasers are discussed and are illustrated by describing a SERS 
system which uses a modest nitrogen laser-pumped dye laser (ap- 
proximately 20 kW). This produces infrared radiation tunable from 
2.67 to 3.47 um by SERS in caesium vapor, which is contained in a 
heat pipe oven. Photon conversion efficiencies up to 50 percent are 
obtained. The design of the heat pipe oven, operation of the system 
and optimization of experimental parameters are described in detail. 


19463 Low threshold current proton-isolated (GaAl)As double 
heterostructure lasers. Steventon, A.G.; Fiddyment, P.J.; Newman, 
D.H. (Post Office Research Centre, Ipswich, Eng.). Opt. Quant. 
Electron.; 9: No. 6, 519-525(Nov 1977). 

Very low threshold current laser sources are desirable for a 
number of potential applications including optical fiber telecom- 
munications system. Conventional proton-isolated stripe geometry 
(GaAlAs lasers can be designed to give threshold currents in the 
range 10 to 50 mA by proper optimization of device geometry. 
Experimentally, it is shown that such devices can be easily fabricated 
and bonded and that their characteristics are not adversely affected 
by the optimization procedure. 
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19464 Noise, fluctuations and output power stabilization in a CO. 
laser. Michalski, W.; Nowicki, R.; Plinski, E.F. (Instytut Telekomun- 
ikacji i Akustyki Politechniki, Wroclaw). Elektronika ; 18: No. 7/8, 
303-305(Aug 1977). (In Polish). 

Experimental results of total noise in the frequency range of 1 
Hz to 150 kHz, the spectral distribution of power fluctuations, and 
long time stability of the output power in a COs laser are given. The 
fluctuations of the output power may be decreased by appropriate 
fabrication of the laser. An electronic system for the output power 
stabilization of is also described. 


19465 Mode selection in cw laser with homogeneously broadened 
gain. Kuehlke, D.; Dietel, W. (Friedrich-Schiller-Universitat, Jena, 
Ger.). Opt. Quant. Electron.; 9: No. 4, 305-313(Jul 1977). 

The gain calculated for a laser with ring and Fabry—Perot 
resonators respectively is given in a general formulation which 
shows clearly the influence of the spatially inhomogeneous satura- 
tion due to the standing wave pattern and the resulting Bragg 
scattering. When selecting a single mode in a Fabry—Perot resona- 
tor, the losses necessary to quench the modes are equal to those 
losses which the selected mode suffers due to the self-induced Bragg 
grating in the active medium. In a unidirectional ring laser, the losses 
only need exceed the gain of additional separate gain reservoirs of 
the modes. Also possible reasons are dealt with which cause stable 
bidirectional operation in a ring laser with homogeneously broad- 
ened gain. 


19466 Waveguide CO laser. Dubovskii, P.E.; Lotkova, E.N. (P. 
N. Lebedev Physics Institute, Academy of Sciences of the USSR, 
Moscow). Sov. Tech. Phys. Lett. (Engl. Transl.); 3: No. 6, 220-221(Jun 
1977). 

The output power of a CO waveguide laser is discussed. The 
apparatus is water-cooled and strongly dependent on the amount of 
Oz: present. 


19467 Longitudinal mode locking of a free-running solid-state 
laser. Kornienko, L.S.; Kravtsov, N.V.; Skuibin, B.G. (M. V. Lo- 
monosov Moscow State University). Sov. Tech. Phys. Lett. (Engl. 
Transl.); 3: No. 6, 238(Jun 1977). 

It is demonstrated experimentally that mode locking at 77° K 
can be achieved in a ruby laser by using a very long resonator. 


19468 High power optically pumped far infrared laser systems. 
Drozdowicz, Z.; Woskoboinikow, P.; Isobe, K.; Cohn, D.R.; 
Temkin, R.J.; Button, K.J.; Waldman, J. (Massachusetts Inst. of 
Tech., Cambridge). JEEE J. Quant. Electron.; QE-13: No. 6, 413- 
417(Jun 1977). 

Single mode, 60 to 80 ns pulse width, 50 to 70 kW k 
power laser oscillators operating on the 384.6 um line of DzO have 
been developed. The characteristic linewidths of these oscillators are 
less than 25 MHz full width at half maximum which favorably 
compares with the intrinsic width of 6 to 8 MHz associated with the 
pulse length of about 60 ns. A 12.7 mJ, 195 kW, 384.6 um D2O laser 
oscillator-amplifier combination has been constructed and tested. 
Although single longitudinal mode operation is attained from this 
oscillator-amplifier system, amplified spontaneous emission (superra- 
diance) from the amplifier adds low power level wide-bandwidth 
background radiation. Studies of far infrared lasing action in CHsF 
and CHslI are also described. 


19469 Design criteria for FIR waveguide laser cavities. Koepf, 
G.A.; McAvoy, N. (Goddard Space Flight Center, Greenbelt, MD). 
IEEE J. Quant. Electron.; QE-13: No. 6, 418-421(Jun 1977). 

The geometrical design parameters of coherently pumped far 
infrared waveguide laser cavities are analyzed with respect to mini- 
mization of pump power losses. The advantages of highly degenerate 
cavities and off axis displacement of the injection hole are outlined. 
Relations between the cavity parameters are given which simplify 
the design of cavities with high pumping efficiency. 


19470 Stimulated Raman emission in infrared excited gases. Pe- 
tuchowski, S.J.; Rosenberger, A.T.; DeTemple, T.A. (Univ. of Illi- 
nois, Urbana). JEEE J. Quant. Electron.; QE-13: No. 6, 476-481(Jun 
1977). 


Using the pressure dependence of absorption, absorption coef- 
ficients and detunings were measured for CO2 pump lines and the 
strong far infrared emission in optically pumped D2O. The P (32) 
CO, line was found to be detuned approximately 1.5 GHz from the 
v2 band transitions 66, 6; —> 5s, 54. The resulting emission lines at 50.3 


pm and sm were found to be detuned from their respective 
transitions by about the same amount. On the basis of these measure- 
ments and gain estimates for the far infrared, the resulting emission 
lines are identified as stimulated Raman emission. 


19471 Cooled 5-liter CO laser with electron-beam excitation. 
Basov, N.G.; Danilychev, V.A.; Ionin, A.A.; Kovsh, 1.B.; Kazake- 
vich, V.S.; Poletaev, N.L. (P. N. Lebedev Physics Institute, Acade- 
my of Sciences of the USSR, Moscow). Sov. Tech. Phys. Lett. (Engl. 
Transl.); 3: No. 5, 157-158(May 1977). 
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The output and efficiency of an electron-beam pumped CO 
laser are studied as a function of temperature (100-300°K) and 
density of the working medium.(AIP) 


19472 Ninety-degree phase matching in KD/sub 2x/H/sub( 21- 
x)/PO, crystals in doubling of the second harmonic of a neodymium- 
glass laser. Bredikhin, V.I.; Genkin, V.N.; Kuznetsov, S.P.; Novi- 
kov, M.A. (Scientific-Research Radiophysical Institute, Gor’kii). 
Sov. Tech. Phys. Lett. (Engl. Transl.); 3: No. 5, 165-166(May 1977). 

It is demonstrated experimentally that 90° phase matching can 
be achieved over a wide wavelength range in neodymium-glass 
lasers by using deuterated crystals.(AIP) 


19473 Helium—europium ion laser with an average power of 2 
W. Bokhan, P.A.; Klimkin, V.M.; Prokop’ev, V.E.; Monastyrev, S.S. 
(Institute of Atmospheric Optics, Siberian Branch, Academy of 
Sciences of the USSR, Tomsk). Sov. Tech. Phys. Lett. (Engl. Transl.); 
3: No. 5, 166-167(May 1977). 

The possibility of achieving high average power levels by 
increasing the pulsing rate is studied for a Eu-ion laser. The pulse 
length was limited to 1 usec to combat contraction.(AIP) 


19474 Steady externally sustained discharge with electrodeless 
pulsed ionization in a closed-loop laser. I. Apparatus and experiments. 
Generalov, N.A.; Zimakov, V.P.; Kosynkin, V.D.; Raizer, Y.P.; 
Roitenburg, D.I. (Institute of Problems of Mechanics, Academy of 
Sciences of the USSR, Moscow). Sov. J. Plasma Phys. (Engl. Transl.); 
3: No. 3, 354-358(May 1977). 

A fast-flow, closed-loop, cw=COz: laser is described. A 
method developed for stabilizing the dc discharge makes it possible 
to raise the input energy by an order of magnitude before the 
discharge begins to break up into filaments. The discharge channel is 
in a plane capacitor, and ionization is caused by high-voltage pulses 
of a low average power and a high repetition frequency. These 
pulses are applied to the gas in an electrodeless capacitive manner. 
The dc longitudinal discharge is externally sustained. A cw power 
level of 70 kW is supplied to a volume of 27 liters at a pressure of 50 
torr. Lasing is achieved. 


19475 Steady externally sustained discharge with electrodeless 
pulsed ionization in a closed-loop laser. II. Theory of the capacitive 
discharge. Generalov, N.A.; Zimakov, V.P.; Kosynkin, V.D.; Raizer, 
Y.P.; Roitenburg, D.I. (Institute of Problems of Mechanics, Acade- 
my of Sciences of the USSR, Moscow). Sov. J. Plasma Phys. (Engl. 
Transl.); 3: No. 3, 358-364(May 1977). 

A theory is worked out for an electrodeless discharge sus- 
tained in an insulated volume within a plane capacitor by a variable 
field applied to the capacitor plates. Detailed calculations are carried 
out for experiments with capacitive pulses at a high repetition 
frequency, described in part I of this paper. These capacitive pulses 
are used to stabilize a dc discharge in a closed-loop COs laser. A self- 
sustained rf capacitive discharge is also examined. 


19476 Laser with a controllable pulse shape. Kryzhanovskii, 
V.L; Parfenov, V.A.; Serebryakov, V.A.; Chertkov, A.A. Pis'ma Zh. 
Tekh. Fiz.; °1: No. , -35(12 Jan 1977). (In Russian). 


19477 Spectral kinetics of a laser based on solutions of complex 
organic molecules with lamp pumping. Davydov, S.B.; Gruzinskii, 
V.V. Zh. Prikl. Spektrosk.; 26: No. 1, 30-36(Jan 1977). (In Russian). 

An analysis is carried out of the effect of the main factors on 
the formation of the light spectrum with time during lamp pumping 
of different duration (pulse forefront of 1 to 6 ps). It is shown that 
the large band width AA; and the long wavelength shift in the 
spectral maximum of the light at the start of generation is caused by 
an increase in amplification over losses, which depends on the 
steepness of the pulse pumping forefront. Depending on the pumping 
power rise rate, resonator quality factor and the molecular constants, 
in the initial period the light band width Ax; has various values, and 
may exceed by many times its value during the ensuing and quasi- 
steady-state modes. An explanation is advanced of the effect of 
pumping duration and power, the parameters of the triplet state, the 
magnitude of losses associated with light absorption, and inhomo- 
geneity of the medium on the kinetics of the light spectrum. A 
comparison is presented between calculated time spectra and spectra 
obtained experimentally for rhodamine 6 Zh. (SJR) 


19478 Regulating the duration of very short pulses in a laser with 
forced synchronization of modes. Zaporozhchenko, R.G.; Zaporozh- 
chenko, V.A. Zh. Prikl. Spektrosk.; 26: No. 1, 37-40(Jan 1977). (In 
Russian). 

A study is made of the dependence of duration and intensity 
of very short pulses in a ruby laser with forced mode synchroniza- 
tion during modulation of resonator losses at an intramodal beat 
frequency as a function of modulator position in the resonator. It is 
shown that on moving the modulator with respect to the mirror it is 
possible to change the duration of the generated pulses smoothly. 
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The calculated results are in qualitative agreement with the calculat- 
ed values. (SJR) 


19479 Possible regimes of free light generation in ring, traveling- 
wave lasers with homogeneous expansion of amplification. Kotomt- 
seva, L.A.; Loiko, N.A.; Samson, A.M. Zh. Prikl. Spektrosk.; 26: No. 
1, 41-48(Jan 1977). (In Russian). 

On the basis of the Maxwell equation and the equation for a 
density matrix a study is made of the stability of a steady-state 
solution for a ring, traveling-wave laser with homogeneous amplifi- 
cation. A determination is made of regions of instability of the 
steady-state solution, within which with a linear approximation the 
pulsations are stable with a frequency equal to or a multiple frequen- 
cy of the intramodal beats. The results of analyzing the wave 
equations are compared with a calculation of the balance equations 
for the radiation density and the amplification coefficient. The 
applicability of the balance equations is confirmed for obtaining 
practically all the main conclusions on the kinetics of light genera- 
tion in solid-state lasers. The limits of applicability of the balance 
equations are pointed out for gas lasers and dye lasers with homo- 
geneous amplification. (SJR) 


19480 Dependence of threshold pumping energy on losses in a 
ruby laser. Ivanov, V.A.; Lebedev, V.I.; Trub, E.P.; Kuz’michev, 
A.G.; Dubovitskii, F.S. Zh. Prikl. Spektrosk.; 26: No. 1, 49-53(Jan 
1977). (In Russian). 

As a result of investigating a large number of standard ruby 
elements (over 100 samples) of different sizes, optical quality and 
concentration a single empirical dependence was found between the 
relative threshold pumping energy, the laser loss factor, and the ruby 
absorption factor. From this dependence it is possible to grade rubies 
for production purposes, and also for use as a simple method of 
estimating the concentration of chromium ions. (SJR) 


19481 Indium gallium phosphide arsenide double heterojunction 

lasers and defect tunneling. Ludowise, M.J. Urbana, IL; Univ. of 

Illinois Ft 124p. University Microfilms Order No. 77-26,705. 
Thesis (Ph. D.). 

Methods are discussed for the growth of In/sub 1-x/Ga/sub 
x/P/sub 1-z/As/sub z/ by liquid phase epitaxy (LPE) on vapor 
phase epitaxial (VPE) GaAs/sub 1-y/P/sub y/ substrates. Data are 
presented showing the effects of substrate surface morphology and 
preparation on the growth of single layers, multiple layers and on 
double heterojunction (DH) laser diode performance. Buried-stripe 
geometry visible DH lasers (Zn-diffused stripe) broad area lasers 
were fabricated. The performance of these lasers with heterobarriers 
AE = 134, 147, 197, and 232 meV is investigated, and spectral, 
output power, and J/sub th/ vs. T data are shown. Comparisons of 
stripe-geometry to broad area laser performance are made. At room 
temperature, stri ripe- geometry DH lasers with J/sub th/less than or 
equal to 4 x 10*A/Cm? (pulsed, AE = 232 meV, A = 6740A) is 
demonstrated. Continuous operation is demonstrated (4.2°K, A = 
6350A, J/sub th/ = 600A/cm?’) in stripe-geometry DH lasers. The 
effects of buried Zn-diffused stripes on crystal perfection and laser 
performance are discussed. Defects in the quaternary, which are 
active in tunneling (A approximately 1 ym), are examined by analyz- 
ing the I-V, dI/dV, and d?I/dV? characteristics (4.2°K). Defect- 
assisted and phonon-assisted tunneling are observed. 


19482 Effects of UF. on No and argon-excited state lifetimes. 
Maguire, T.C.; Carroll, E.E. Jr.; Schneider, R.T. (Univ. of Florida, 
Gainesville). Trans. Am. Nucl. Soc.; 27: 927-928(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


19483 Results of an experiment demonstrating a nuclear-pumped 
CW-laser. Carter, B.D.; Rowe, M.J.; Schneider, R.T. (Univ. of 
Florida, Gainesville). Trans. Am. Nucl. Soc.; 27: 928(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


19484 Excited state reactions in dye lasers. Curran, J.S. (Univer- 
siti Sains Malaysia, Penang). Sains Malays.; 5: No. 2, 121-128(Jul 
1976). 

It is shown that the lasing threshold in dyes may generally be 
lowered by adding suitable buffers, enabling laser action to take 
place in the products of an excited state proton transfer. Low 
threshold lasing in excimers is also discussed. 


19485 Polarizer rotator (11 Sep 1975) (Engineering Materials). 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
(CAPE—2592). 

10 drawings. 

Drawings are given for an assembly issued in the laser pulse 
selector for the Argus and Shiva master oscillators. It holds a two or 
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four plate thin film polarizer mount and provides fine rotation (+- 
30”) over 45° total rotation. 


19486 SHIVA oscillator: resonant cavity and chassis-pum 
cavity. Modulator Q-switch housing-switchout (25 Jul 1977) (Engi. 
neering Materials). (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). (CAPE—2586). 

104 drawings. 

Drawings are given for the oscillator resonant cavity struc- 
ture and the chassis which mounts this structure. The resonant 
cavity is a kinematically mounted super-invar structure designed to 
hold the front mirror with minimum pointing error and to hold the 
translating rear mirror with maximum stability. The chassis is a 
stable kinematic structure designed to hold the resonant cavity with 
minimum pointing deflection. Numerous fittings are included for 
mounting the components. Drawings are given for the pump cavity 
which holds the Brewster-angle laser rod and lamps in a close- 
coupled focusing geometry. Provisions are made for separate cool- 
ing of rod and lamps and for complete demountability for compo- 
nent replacement with minimum alignment changes. The pump 
cavity is all stainless steel. Drawings are given for the modulator/Q- 
switch housing which covers the fabrication and assembly of the 
acousto-optic Q-switch and mode-locker and their associated mount- 
ing hardware. Drawings are given covering the mechanical/optical 
fabrication of the single pulse switchout and the mounting hardware 
to match the oscillator chassis. 


19487 Shutter oscillator safety (Nov 1976) (Engineering Materi- 
als). (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). (CAPE—2593). 

19 drawings. 

Drawings are given for an intracavity safety shutter assembly 
activated by 24 V dc. Outputs include both normally open and 
normally closed contacts for both conditions of the shutter used on 
the Argus and Shiva master oscillators. 


19488 Dye cell transmission monitor (1 Nov 1977) (Engineering 
Materials). (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). (CAPE—2589). 

56 drawings. 

Drawings are given of a device used to monitor the transmis- 
sion of a saturable dye solution at 1.06 ym. The assembly incorpo- 
rates a two-beam transmission monitor with a light source, chopper, 
sample holder and housing. The device can be used for on-line 
monitoring of a saturable dye solution in a passively mode-locked 
laser oscillator or in an amplified spontaneous emission reducing cell. 


19489 Non-adjustable cross-hair tabulated for SHIVA laser 
system, spatial filter (9 Jun 1977) (Engineering Materials). (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). (CAPE— 
2597). 

1 drawing. 

A drawing is given of cross-hairs for the following spatial 
filter systems: (1) R-beta; (2) Beta-beta; (3) Beta-gamma; and (4) 
Gamma-delta. 


19490 Delta polarizer rotator (28 Jun 1977) (Engineering Materi- 
als). (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). (CAPE—2588). 

14 drawings. 

Drawings are given for the delta polarizer rotator which is 
the last stage of isolation in each of the 20 SHIVA laser chains. Its 
function is to protect the optical components from back reflection of 
light. 


19491 SHIVA laser amplifier transport cart (2 Feb 1977) (Engi- 
neering Materials). (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). (CAPE—2587). 

7 drawings. 

Drawings are given for a transport cart used to facilitate 
removal of a completed laser amplifier from an amplifier assembly 
fixture. The cart is equipped with two rails. One end of each rail 
engages pins on the cart; the other ends register on yokes mounted 
on top of lift jacks integral with the amplifier assembly fixture. Two 
toggle clamps provide means to secure the cart to the fixture during 
the transfer operation. In use, the rails are positioned under the two 
bearings on the amplifier, the rails are jacked up to a horizontal 
position which lifts the amplifier off the fixture V-blocks. The 
amplifier is then rolled onto the cart and secured with stop blocks. 
Four swivel casters with pneumatic tires facilitate maneuvering of 
the cart. 


19492 Abberation compensation in high power laser systems (22 
Jun 1976) (Engineering Materials). (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). (CAPE—2584). 

15 drawings. 

Drawings are given for three prototype beam correctors 
designed and built by the University of Arizona. These devices are 
capable of correcting phase distortions consisting of beam steering, 
defocus, spherical aberration, coma, and astigmatism. The desired 
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combination of aberrations are pues by tilting or translating a 
system of four lenses, three of which are spherical and a single 
aspherical. Variable amounts of each aberration can be independent- 
ly generated. The maximum value for each distortion at 1.06 micro- 
meres is approximately three waves with a sensitivity of 1/12 of a 
wave. 


19493 SHIVA laser system: amplifier assembly fixture, beta and 
gamma (21 Jan 1977) (Engineering Materials). (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). (CAPE—2585). 

142 drawings. 

Drawings are given for a device used for clean assembly of 
LLL’s Nd:glass disk laser amplifiers. It can be converted for assem- 
bly of 8, y or 5 amplifiers, by replacing a number of the parts, so 
that an operation with small quantities of each size need not maintain 
several separate assembly fixtures. 


19494 SHIVA laser system: rod amplifier fluid system (31 Aug 
1977) (¢ Materials). (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). (CAPE—2591). 

13 drawings. 

The gore pump assembly is a package which maintains, 
circulates, and monitors the index matching fluids used in laser rod 
amplifiers. One package is used per amplifier to facilitate amplifier 
replacement in the SHIVA experiments. Drawings are given for the 
bracket, gasket, container top, base, box support angle, alpha support 
plate, beta support plate, reservoir weldment, reservoir cap, reser- 
voir bracket, container, flow-switch fitting, and gore pump assem- 
bly. 


19495 Faraday rotator diode stack SHIVA (17 May 1977) (Engi- 
neering Materials). (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). (CAPE—2581). 

21 drawings. 

The Faraday rotator diode stack in Shiva is used to prevent a 
ringing waveform in the rotator circuits. Each rotator has a diode in 
shunt with it, so that instead of ringing, the current waveform 
through the diode and rotator has an L/R time-constant decay from 
the initial peak value. There are two main purposes for this addition 
to the circuit: (1) it reduces the number of coulombs switched in the 
capacitor discharge circuit supplying the rotator; and (2) it elimi- 
nates the — of the switch tube turning off due to current 
reversal. The diode stack is conservatively rated for reliability. The 
voltage hold off is 54 kV (30 diodes, 1.8 kV each). The current 
rating for a surge condition is 30 kA. The diode is water cooled, 
both for temperature stability and voltage division. In addition, each 
diode is aa with 1 uF of capacitance. The typical use of 
the diode is for a 15 kA pulser height and 10 ms pulse length with a 
20 kV holdoff. These values are not stressing the diode at all. The 
diode has a spark gap across it for protection in the event a cable 
breaks and the inductive storage in the rotator coil causes a voltage 
spike. Assembly of the stack is important since the hockey puck 
pore is subject to damage. The assembly drawing should be 
carefully followed. 


19496 Pinhole and support shaft: power conduit laser chain sup- 
port (Sep 1977) (Engineering Materials). (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). (CAPE—2604). 

91 drawings. 

Drawings are given for the diamond pinholes and pinhole 
holders that are used in the Shiva main front end spatial filter and the 
other along the arm spatial filters. These pinholes, when located at 
the focus of the spatial filter lens, remove the high frequency spatial 
noise present on a laser beam. Drawings are also given for portions 
of the interface electronics for the Shiva power conditioning control 
system. This complete system provides a digital computer power 
conditioning system capable of controlling a 25 MJ capacitor bank. 
Included in this drawing package are: computer input and output 
driver, control relay board, buffer board, over-voltage sensing 
board, diode isolation board, switch board and data bus terminator. 


19497 Laser chain components (25 Oct 1976) (Engineering Mate- 
rials). (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). (CAPE—2512/2). 

15 drawings. 

Drawings are given for the following laser components: beta 
Faraday rotator assembly, Argus C” amplifier base and base assem- 
bly, Argus "C” polarizer base parts and assembly, and Shiva splitter 
bench parts. This miscellaneous hardware is part of a large neody- 
mium laser system. 


19498 Polarizer rotator: laser chain components (10 Feb 1977) 
Materials). (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). (CAPE—2602). 

55 drawings. 

Drawings are given for a Shiva beta disk size isolation assem- 
bly with a clear aperture of 9.4 cm. The isolator assembly consists of 
four polarizers at Brewster's angle, a Faraday rotator, a coil, and 
associated hardware. When driven with appropriate power supply 
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electronics this unit acts as an optical diode (pulsed) for large laser 
systems. 


19499 Alpha rod and spatial filter lenses: laser chain components 
(18 Aug 1976) (Engineering Materials). (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). (CAPE—2601). 

27 drawings. 

Drawings are given for spatial filter lenses which are three of 
the optical elements required for the five spatial filters along each of 
the 20 Shiva laser arms. These lenses focus the beam down and 
expand it up. The lenses have clear apertures of from 10.6 cm to 20 
cm. Drawings are also included for glass lens blanks and variable 
attenuators for laser beam diagnostics. A drawing package is given 
for a Shiva alpha rod amplifier with a clear aperture of 2.3 cm. The 
amplifier consists of a 2.5 cm x 40 cm neodymium doped glass rod, a 
water jacket, six zenon flashlamps, and associated hardware. When 
driven with a power supply electronics, this unit can 
rope a small signal optical gain of approximately equal to 200 at 
1.06 microns. 


19500 Spatial filter: laser chain components (1 Nov 1976) (Engi- 
neering Materials). (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). (CAPE—2603). 

62 drawings. 

Drawings are given for the five spatial filters used along each 
of the 20 Shiva laser chains. The drawings are for the mechanical 
hardware and one lens. These spatial filters, when assembled with 
appropriate lens and pinhole/support shaft, provide the functions of: 
(1) beam expansion and recollimation, (2) removal of high frequency 
spatial noise on the laser beam, and (3) relaying of the image of the 
apodized aperture down the laser chain. 


19501 Dual Channel P.I.L.C. system and P.I.L.C. monitor (May 
1976) (Engineering Materials). (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). (CAPE—2558). 

29 drawings. 

Drawings are given of various electronic equipment used in 
Lawrence Livermore Laboratory laser chains. Details include an 
ignition switch, a logic module, bin assembly, bin wiring diagram, 
and printed circuit boards. (PMA) 


19502 Shiva gamma” disk amplifier (21 Oct 1976) (Engineering 
Materials). (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). (CAPE—2552). 

46 drawings. 

Drawings are given for a disk amplifier used in the Lawrence 
Livermore Laboratory Shiva laser chain. Details include the flash- 
lamp, filters, connectors, fasteners, seals, coverings, and supports. 
(PMA) 


19503 Argus ASE dye cell and pump assembly (2 Sep 1976) 
(Engineering Materials). (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). (CAPE—2551). 

drawings. 

Drawings are given for a dye cell and pump assembly used in 
the Lawrence Livermore Laboratory Argus laser chain. Details 
include the aperture, filter, Pockels cell, flow regulator, fasteners, 
and supports. (PMA) 


19504 Fast discharge cell (18 Nov 1976) (Engineering Materials). 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
(CAPE—2548). 

14 drawings. 

Drawings are given for a fast discharge cell for a gas laser. 
Details include the window, electrodes, and coverings. (PMA) 


HEAT TRANSFER AND FLUID FLOW 


REFER ALSO TO CITATION(S) 17404, 17427, 17428, 17537, 
17544, 17621, 17623, 17686, 17744, 17861, 17872, 18109, 18117, 
18134, 19345, 19355, 19359, 19364, 19543 


19505 (LA—7040-T) Turbulent diffusion of small particles. Mar- 
golin, L.G. (Los Alamos Scientific Lab., N.Mex. (USA)). Nov 1977. 
Contract W-7405-ENG-36. 153p. Dep. NTIS, PC A08/MF AOI1. 

Thesis. Submitted to Univ. of Michigan, Ann Arbor. 

The diffusion of small, spherical, rigid particles suspended in 
an incompressible turbulent fluid, but not interacting with each 
other, was studied. As a stochastic process, the turbulent fluid 
velocity field is assumed to be homogeneous, isotropic and station- 
ary. Assuming the Stokes regime, a particle of equation of motion is 
used which includes only the effects of Stokes drag and a virtual 
mass force and an exact solution is found for the particle velocity 
correlation function, for all times and initial conditions, in terms of a 
fluid velocity correlation function measured along the motion of the 
particle. This shows that for times larger than a certain time scale, 
the particle velocity correlation becomes stationary. The effect of 
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small shears in the fluid velocity was considered, under the addition- 
al restrictions of a certain high frequency regime for the turbulence. 
The shears convected past the particle much faster than the growth 
of the boundary layer. New force terms due to the presence of such 
shears are calculated and incorporated into the equation of motion. 
A perturbation solution to this equation is constructed, and the 
resultant particle velocity correlation function and diffusion coeffi- 
cient are calculated. To lowest order, the particle diffusivity is found 
to be unaltered by the presence of small mean flow shears. The last 
model treated is one in which particles traverse a turbulent fluid 
with a large mean velocity. Among other restrictions, linearized 
form drag is assumed. The diffusion coefficient for such particles 
was calculated, and found to be much smaller than the passive scalar 
diffusion coefficient. This agrees within 5 percent with the experi- 
mental results of Snyder and Lumley. 


19506 Convective heat transfer analysis by the finite element 
method. Gartling, D.K. (Sandia Labs., Albuquerque, NM). Comput. 
Methods Appl. Mech. Eng.; 12: No. 3, 363-362(Dec 1977). 

A numerical procedure based on the finite element method is 
developed for the analysis of general two-dimensional problems in 
free/forced convection heat transfer. The dicretization of the field 
equations through use of the Galerkin method is described. Solution 
methods for both types of steady state convection are presented. The 
utility and accuracy of the described method is demonstrated 
through the solution of diverse examples illustrating both forced and 
free convection analysis. The use of temperature-dependent material 
properties and the inclusion of solid body conduction effects are also 
demonstrated. 


19507 Limiting Sherwood and Nusselt numbers. Sohn, H.Y. 
(Univ. of Utah, Salt Lake City). Lett. Heat Mass Transfer; 4: No. 6, 
403-415(1977). 

A model for calculating the limiting values of the Sherwood 
and the Nusselt numbers is proposed. It is argued that these numbers, 
when based on local driving forces, must approach finite values as 
the Reynolds number approaches zero. The calculated results are in 
good agreement with available experimental data. 


19508 Effect of internal thermal radiation on the contact inter- 
face temperature. Cho, D.H. (Argonne National Lab., IL); Chan, 
S.H. Lett. Heat Mass Transfer; 4: No. 6, 465-475(1977). 

The transient energy transfer following a sudden contact 
between two media initially at different temperatures was investigat- 
ed, taking into account the effect of internal radiation in the hot 
medium. Analytical expressions for the contact interface temperature 
valid for small times are derived. Illustrative calculations are pre- 
sented for a sudden contact between molten uranium dioxide and 
sodium. 


19509 Introduction of experimental rig of dynamic stability of 
once-through boiling flow. Takitani, K.; Morishita, H.; Roko, K.; 
Yoshizaki, A.; Takemura, T. (Kawasaki Heavy Industries Ltd., Kobe 
(Japan)). FAPIG (Tokyo); No. 83, i3-18(Nov 1976). (In Japanese). 

As for the flow stability in steam generators, the mode of 
flow instability phenomena, the limiting conditions for the occur- 
rence, the behavior of various parameters at the time of the occur- 
rence and so on in actual once-through generators are understood. 
The most problematic point among the adverse effects of flow 
instability phenomena to ihe soundness of steam generators is the 
occurrence of thermal fatigue owing to the cyclic temperature 
change in heat-transferring tubes when the instability of pulsating 
flow rate type occurs. Therefore it is important to avoid the pulsat- 
ing flow rate phenomenon as far as possible, and for the purpose, it is 
required to evaluate the conditions of the occurrence of pulsating 
flow rate type instability qualitatively and quantitatively. The pulsat- 
ing flow instability studied by the authors is the density wave 
oscillation based on the feedback instability mechanism among flow 
rate, density and pressure drop. As for the analysis codes, DYNAM 
for the analysis of frequency region was put in order, and DEW for 
the analysis of time region was newly made. Then, flow stability 
experiment is being carried out, and the accuracy of calculation with 
the analysis codes will be grasped on the basis of the results. Also the 
computing model will be improved. The experimental apparatuses, 
the plan and the result obtained so far of the experiment are 
explained. 


19510 Future energy production systems. Heat and mass transfer 
processes. Volume II. Denton, J.C.; Afgan, N.H. (eds.). Washington, 
DC; Hemisphere Publishing Corp. (1976). 494p. (NP—21989). 
Included are papers on heat exchange and mass transfer in 
energy production from coal and geothermal sources, alternative 
energy sources, and impacts of energy production on the environ- 
ment. A separate abstract was prepared for each paper. (HDR) 


19511 Study of the phenomenon of local boiling at low heat fluxes 
with respect to different metallic surfaces and coolants under laminar 
flow conditions. Chiranjivi, C. (Andhra Univ., Waltair, India). pp 
653-663 of In Future energy production systems. Heat and mass 


ENGINEERING 2011 


transfer processes. Vol. II. Denton, J.C.; Afgan, N.H. (eds.). Wash- 
ington, DC; Hemisphere Publishing Corp. (1976). 

The phenomenon of local or surface boiling when superim- 
posed on laminar flow heat transfer at low heat fluxes, was studied 
on metallic surfaces of copper, aluminium, brass, lead and stainless 
steel with the coolants water and 40% glycerol-water mixtures. The 
relative improvement of heat transfer rates under local boiling 
conditions over those determined under non-boiling conditions is 
presented in each case for the above metallic surfaces. The develop- 
ment of a general empirical equation describing the heat transfer 
simultaneously by the usual forced convection and the superimposed 
local boiling, is presented. 


19512 Survey of heat transfer in confined swirl flows. Razgaitis, 
R. (Ohio State Univ., Columbus); Holman, J.P. pp 831-866 of In 
Future energy production systems. Heat and mass transfer processes. 
Vol. II. Denton, J.C.; Afgan, N.H. (eds.). Washington, DC; Hemi- 
sphere Publishing Corp. (1976). 

One promising technique for the augmentation of convective 
heat transfer is the use of confined swirl flows, particularly of the 
decaying “vortex type”. At present, the literature abounds with data 
obtained from widely varying swirl generation schemes and flow 
boundaries, yet, with several notable exceptions, these data remain 
largely uncorrelated. The objective of this study is to survey the 
subject of swirl flow heat transfer on a systematic basis by distin- 
guishing the salient features of three types of flow fields: curved, 
rotating, and vortex. In so doing, it is hoped that what is presently 
known can be cogently and usefully summarized. 


MATERIALS TESTING 


REFER ALSO TO CITATION(S) 17622, 18068, 19123, 19435, 
19436, 19599, 19619, 19636 


19513 (BDX—613-1762) Failure mechanisms in beam lead semi- 
conductors. Brown, U.C.; Sim, J.R. (Bendix Corp., Kansas City, Mo. 
(USA)). 1977. Contract EY-76-C-04-0613. 25p. (CONF-770513—2). 
Dep. NTIS, PC A02/MF AO1. 

From Electronic component conference; Arlington, VA, 
USA (17 May 1977). 

Hybrid microcircuits, using beam lead devices as active com- 
ponents, consist of sputtered tantalum-nitride (Ta2N) resistors and 
evaporated chromium--gold (Cr--Au) conductors on alumina sub- 
strates with applique components and thermocompression bonded 
ribbons, lead frames, fine wires, and beam lead devices. During 
recent testing of HMCs for a new program, failures of beam lead 
devices (BLDs) resulted in unacceptable yields and increased 
rework. These BLD failures showed up primarily as increased 
leakage failures, intermittent failures that repeated on a random basis, 
and in worst cases, as direct device shorts. Based on the data from 
the various studies, it can be shown that NP diffused diodes and 
PNP transistors are susceptible to gold electromigration. The gold 
migrates from the gold beam to the silicon chip through cracks in 
the silicon nitride or silicon. This problem can be solved by eliminat- 
ing condensed moisture and halogens, and by minimizing cracks in 
beam lead devices. The study also showed that PN diffused diodes 
and NPN transistors are not prone to this type of migration. 


19514 (CONF-760259—) Proceedings of the national symposium 
on industrial isotope radiography. (Department of Atomic Energy, 
Bombay (India)). 1976. 425p. of Atomic Energy, Bombay, IN. 
From National symposium on industrial isotope radiography; 
Tiruchirapalli, India (26 Feb 1976). 
Separate abstracts have been prepared for the individual 
papers. (TFD) 


19515 Neutron radiography facility at HFEF/N. Richards, W.J.; 
Stephens, W.E. (Argonne National Lab., Idaho Falls, ID). Trans. 
Am. Nucl. Soc.; 27: 975-977(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


19516 Handling equipment for the HFEF/N neutron radiography 
facility. Cheatle, C.H.; Iverson, G.M.; McClellan, G.C.; McClurkin, 
J.L. (Argonne National Lab., Idaho Falls, ID). Trans. Am. Nucl. 
Soc.; 27: 977-979(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


19517 Eddy current examination of irradiated fuel elements at 
HFEF. Phipps, R.D.; Kleiss, R.E.; Coughlan, J.B. (Argonne Nation- 
al Lab., Idaho Falls, ID). Trans. Am. Nucl. Soc.; 27: 1003-1004(1977). 
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From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 
See CONF-771109—. 


SAFETY ENGINEERING 


REFER ALSO TO CITATION(S) 19362 


VACUUM ENGINEERING 


19518 (UCRL—52347) Surge-damping vacuum valve. Bullock, 
J.C.; Kelley, B.E. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 11 Oct 1977. Contract W-7405-ENG-48. 7p. Dep. 
NTIS, PC A02/MF AO1. 

A valve for damping out flow surges in a vacuum system is 
described. The surge-damping mechanism consists of a slotted, 
spring-loaded disk adjacent to the valve’s vacuum port (the flow 
passage to the vacuum roughing pump). Under flow surge condi- 
tions, the differential pressure forces the disk into a sealing engage- 
ment with the vacuum port, thereby restricting the gas flow path to 
narrow slots in the disk’s periphery. The increased flow damps out 
the flow surge. When pressure is equalized on both sides of the 
valve, the spring load moves the disk away from the port to restore 
full flow conductance through the valve. 


19519 Waveguide vacuum gasket for waveguide flanges Mod K 
(26 Apr 1963) (Engineering Materials). (Stanford Linear Accelerator 
Center, Calif. (USA)). (CAPE—2606). 

1 drawing. 

A drawing, including materials and machining instructions, is 
given for a vacuum gasket for a waveguide flange used at SLAC. 
(PMA) 


ELECTRONIC CIRCUITS AND DEVICES 


REFER ALSO TO CITATION(S) 16509, 18284, 19210, 19501, 
19513, 19645 


19520 (BDX—613-1746(Rev.)) Precision de voltage reference. 
Kater, G.E. (Bendix Corp., Kansas City, Mo. (USA)). Feb 1978. 
Contract EY-76-C-04-0613. 18p. Dep. NTIS, PC A02/MF AOIl. 

A precision de voltage reference has been constructed to 
serve as a driver for a regulated direct current source used in the 
calibration of ammeters, resistors, and shunts. Two ranges of vol- 
tages are generated: 0 to 0.16 V and 0 to 1.6 V. The resolution is 
0.625 ppM of full scale, and the estimated output uncertainty is +- 
50 ppM of the setting or +- 10 1 V, whichever is greater. The 
voltage reference has improved measurement accuracy, and it is easy 
to operate. 


19521 (BNL—S50585) User's guide for GRAPEL: graph for engi- 

neering guage. Osterer, L. (Brookhaven National Lab., Upton, 

a (USA)). Jul 1976. Contract EY-76-C-02-0016. 14p. Dep. NTIS 
.0O 


A logic design diagram is constructed from "MODEL" input 
statements which describe devices, signals, and their connections to 
one another. The circuit design process accomplished by iterations 
of “LINDA” and "MODEL” can be accelerated with the pictorial 
display provided by this program, without any further data prepara- 
tion. After design completion, GRAPEL results serve as documenta- 
tion. 


19522 (SAND—77-0197) Solder fused interconnections in multi- 
layer circuits. Voida, G. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). Feb 1977. Contract E(29-1)-789. 3lp. Dep. NTIS $4.00. 

A new solder fusion process has been developed for produc- 
tion of multi-layer cables and multilayer printed wiring boards. The 
multilayer process consists of three steps: (1) the photo-etching 
fabrication of the basic flexcircuit, (2) the lamination bonding of 
several flexcircuit layers together, and (3) solder fusion interjoining 
of the exposed lands to provide electrical continuity. Solder fusion is 
the unique feature of the process. In the solder fusion process the 
multilayer assembly is never in contact with highly reactive chemi- 
cals which, if entrapped, can lead to corrosion and dielectric break- 
down of the assembly. Accurate layer to layer registration can be 
accomplished with the solder fusion process. A multilayer assembly 
produced by solder fusion can be shaped into three-dimensional 
configurations. The repeatable electrical continuity of solder fused 
interconnections in multilayer assemblies has been confirmed by 
microhm resistance testing. The solder fused multilayer assembly can 
be used very advantageously in highly sophisticated instruments and 
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apparatus where portability, weight, bulk, environmental stability, 
and high reliability are critical requirements. 


19523 (SAND—77-1203) Sympathetic breakdown in air. Brain- 
ard, J.P.; Andrews, L.A. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). Aug 1977. Contract EY-76-C-04-0789. 19p. Dep. NTIS, PC 
A02/MF AO1. 

Sympathetic breakdown is observed between adjacent gaps in 
ambient air up to 0.4 m apart, and is found to be due to ultraviolet 
light. The ultraviolet light generated by the first gap breakdown 
initiates a breakdown in the second gap. The initiation time depends 
on the electric field in the second gap. Sympathetic breakdown can 
be induced in a gap having a field as low as 50 percent of the normal 
breakdown field, but the initiation time becomes relatively large (0.1 
ps). At a spacing of 30 mm between the gaps, the first gap must 
breakdown at a voltage greater than 500 V to initiate the breakdown 
of the second gap. At 1600 V sympathetic breakdown operates over 
a distance of at least 0.4 m. Sympathetic breakdown is thought to 
play a major role in the breakdown of the lightning arrestor connec- 
tor (LAC). 


19524 (SAND—77-1438) Explosively actuated fast-opening 
switches for very large currents. Butler, R.I.; Duggin, B.W. (Sandia 
Labs., Albuquerque, N.Mex. (USA)). Oct 1977. Contract EY-76-C- 
04-0789. 29p. Dep. NTIS, PC A03/MF AO1. 

The use of high explosives to interrupt electric current by 
fast-opening switch mechanisms was investigated in a series of eight 
experiments. The conducting link in seven of the experiments was a 
glass-lined plasma-filled cavity that was closed explosively. In the 
eighth experiment a foam-metal link was driven into the liquid-vapor 
phase and expanded into a ceramic cavity. Resistance increases and 
resultant voltage spikes that corresponded in time with the particle 
velocities of the collapsing walls were obtained. However, unknown 
high-resistance paths prevented voltage gradients greater than 10° to 
10° V/m. 


19525 (SAND—77-1600C) Composite bipolar and field effect 
carrier domain devices. Ochoa, A. Jr.; Hamilton, D.J. (Sandia Labs., 
Albuquerque, N.Mex. (USA); Arizona Univ., Tucson (USA)). 1977. 
Contract EY-76-C-04-0789. 12p. (CONF-771201—2). Dep. NTIS, 
PC A02/MF AO1. 

From IEEE international electron devices meeting; Washing- 
ton, DC, USA (5 Dec 1977). 

The distributed nature of devices has generally not been 
advantageously utilized by integrated circuit designers. Such effects 
have been regarded as parasitic and efforts to minimize their pres- 
ence have allowed I.C. designers to proceed along design rules and 
philosophies little modified from those established for discrete cir- 
cuits. One area that fully employs distributed properties of the 
device structure is that of Carrier Domain Devices (CDD’s). An 
analysis of CDD’s based on Green's Functions is presented, and 
some applications are discussed. 


19526 (SAND—77-8282) Evaluation of the SA2708 relay mount- 
ing flanges, test No. 7586. Vanderpoorten, J.E. (Sandia Labs., Liver- 
more, Calif. (USA)). Nov 1977. Contract EY-76-C-04-0789. 14p. 
Dep. NTIS, PC A02/MF AO1. 

A static loading test was performed to evaluate the mounting 
flanges of the SA2708 relay used in the MC3282 mid case junction 
box for the B77 bomb. The flange yielded at approximately 60 Ibs 
with the load applied in a longitudinal direction and at approximate- 
ly 700 Ibs with a lateral loading. 


19527 Short-pulse characteristics of the conical spiral antenna. 
Miller, E.K.; Landt, J.A. (Univ. of California, Livermore). JEEE 
Trans. Antennas Propag.; AP-25: No. 5, 621-626(Sep 1977). 

The short-pulse characteristics of the conical spiral antenna 
are examined in detail. The antenna is analyzed using a time-domain 
integral equation. Various peculiarities associated with the numerical 
solution procedure are discussed, including the effects of a high Q, 
low-frequency resonance and impedance loading of the antenna. 
Special attention is directed to the radiated-pulse properties of the 
antenna for different types of time-varying excitation. Also presented 
is a quantitative assessment of the antenna’s fidelity under pulsed 
conditions and an approach for obtaining the desired radiated-pulse 
shape by tailoring the time variation of the applied antenna voltage. 


19528 Proceedings: 25th relay conference. Stillwater, OK; Na- 
tional Association of Relay Manufacturers (1977). 226p. (CONF- 
770470—). State Univ., Stillwater. 

From 25. relay conference; Stillwater, OK, USA (26 Apr 
1977). 

Sixteen papers were presented at the conference. A separate 
abstract was prepared for one paper. The remaining papers were not 
in scope for ERA. (TFD) 


19529 Miniaturized connector (3 Jun 1977) (Engineering Materi- 
als). (Sandia Labs., Albuquerque, N.Mex. (USA)). (CAPE—2595). 
21 drawings. 
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Design drawings and assembly instructions are given for a 
high voltage connector for coaxial cables. 


19530 Low-noise preamplifier for Johnson noise power thermo- 
metry (27 Jan 1977) (Engineering Materials). (Oak Ridge National 
Lab., Tenn. (USA)). (CAPE—2567). 

30 drawings. 

Fabrication specifications, parts list, photographs, drawings, 
and printed circuit photomasters are given for a preamplifier for a 
Johnson noise power thermometer. 


19531 Main bandpass amplifiers for Johnson noise power thermo- 
metry (3 May 1977) (Engineering Materials). (Oak Ridge National 
Lab., Tenn. (USA)). (CAPE—2568). 

26 drawings. 

Circuits, parts lists, fabrication and test instructions for a 
NIM-modular main bandpass amplifier and filter are furnished suit- 
able for use with a Johnson noise thermometer. These amplifiers are 
designed for use with the dual low-noise preamplifier described in 
CAPE-2567; two main bandpass amplifiers are required for noise 
power measurements. The four-stage amplifier provides a gain of 
about 210 in the frequency range of 55 to 130 kHz, which is 
determined by a four-stage passive RC filter. 


19532 Johnson noise power thermometer: industrial prototype 
system IPS-2 (31 Mar 1977) (Engineering Materials). (Oak Ridge 
National Lab., Tenn. (USA)). (CAPE—2569). 

32 drawings. 

Circuits, parts lists, and fabricaticn and test instructions are 
furnished for a packaged Johnson noise power thermometer sensor 
probe and readout system suitable for measurements of temperatures 
from 273 to 1000 K (0 to 727°C) with an accuracy of better than 
0.5% (one count on the digital display). The sensor is an 18-in.-long, 
0.118-in. OD, stainless steel sheathed, 1500-ohm nichrome dual resis- 
tor for which this circuit is specially designed. 


19533 1300 raster oscilloscope (Dec 1976) (Engineering Materi- 
als). (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). (CAPE—2590). 

285 drawings. 

Design drawings, parts lists, and an operation and mainte- 
nance manual are given for a raster oscilloscope which provides a 
high resolution method of measuring time intervals in the range of 1 
to 199 microseconds. Other time ranges are available as options. 
Raster display is used, with time mark signals, to obtain high 
resolution. The raster technique is similar in nature to that used in 
reproducing a television picture. The electron beam sweeps in a 
vertical direction and a horizontal direction simultaneously across 
the screen of a cathode ray tube (CRT). The raster display gives a 
sweep length equivalent to the number of lines multiplied by the 
time interval of a single line. The maximum number of lines displaya- 
ble must be determined by the user. Variables such as CRT sensitiv- 
ity and spot size, film type and raster size must be considered. 70 
lines is typical (175 microseconds). This makes optimum use of a 
CRT face for displaying data. 


19534 7600 6400 CSIC’ TUB” logic schematics (Apr 1977) (Engi- 
neering Materials). (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). (CAPE—2598). 

540 drawings. 

Schematic diagrams and computer diagnostic printouts are 
given for a logic circuit system. Drawing details include equipment 
interfaces, flowcharts, registers, control circuits, and a block dia- 
gram. (PMA) 


19535 16 channel transient digitizer, CAMAC module (Apr 1977) 
(Engineering Materials). (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). (CAPE—2605). 

5 drawings. 

Drawings are given for a dual width CAMAC module which 
multiplexes, converts, and stores 16 analog voltages into equivalent 
digital values that may be read via the dataway. Once properly 
initialized, the unit continuously scans the selected inputs, converts 
the results and stores the value, along with its channel number in a 
1024 word memory. Upon receiving a trigger signal the module 
takes a preselected number of additional samples and stops. This 
procedure provides the means for obtaining both a pre and post zero 
time record. 


19536 Controllatron tube (14 Dec 1976) (Engineering Materials). 
(Sandia Labs., Albuquerque, N.Mex. (USA)). (CAPE—2556). 

86 drawings. 

Drawings and fabrication directions are given for a controlla- 
tron tube. Details include the header assembly, the glass cylinder, 
the grid assembly, insulators, and machine parts. (PMA) 


19537 Energy module (Apr 1976) (Engineering Materials). (Cali- 


fornia Univ., 
(CAPE—2550). 
6 drawings. 


Livermore (USA). Lawrence Livermore Lab.). 


ENGINEERING 2013 


Drawings are given for a power supply used in a neutral 
beam source. Electronic circuits, including the capacitors, are 
shown. (PMA) 


19538 Adaptive noise canceller (24 Aug 1976) (Engineering Mate- 
rials). (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). (CAPE—2549). 

3 drawings. 

Drawings are given for an electric filter used to cancel noise. 
The filter adjusts itself for optimum performance through an algo- 
rithm that incorporates a built-in performance criterion. Also includ- 
ed is a circuit used to generate test signals for the filter. (PMA) 


19539 Pulse generator, low level input, dual redundant type (9 
Apr 1968) (Engineering Materials). (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). (CAPE—2545). 

39 drawings. 

Drawings, a parts list, a description, and instructions are 
given for a pulse generator. Details include a schematic diagram, 
chassis, and supports. (PMA) 


COMBUSTION SYSTEMS 


REFER ALSO TO CITATION(S) 16368, 16552, 16553, 16555, 
17426, 17443, 18796 


19540 (CONF-771219—1) Atmospheric fluidized bed combustion 
technology test unit for industrial cogeneration plants. Fraas, A.P.; 
Holcomb, R.S. (Oak Ridge National Lab., Tenn. (USA)). 1977. 
Contract W-7405-ENG-26. 16p. MF AO1. 

From 5. international conference on fluidized bed combus- 
tion; Washington, DC, USA (12 Dec 1977). 

Portions of document are illegible. 

The AFBC Technology Test Unit Program will develop the 
technology for a fluidized bed coal combustion system to provide a 
source of high temperature air for process heating and power 
generation with gas turbines in industrial plants. The gas turbine has 
the advantages of a higher ratio of electric power output to exhaust 
heat load and a higher exhaust temperature than do steam turbines in 
cogeneration applications. This type of system appears to be attrac- 
tive for development, particularly for installations in the range of 5 
to 50 MW(e). The conceptual design of the Technology Test Unit 
has been completed. The 1.8 m (6 ft)-square combustor has a bed 
depth of 0.6 m (2 ft) which has been designed for atmospheric 
pressure and 900°C (1650°F) to produce a heat output of about 1500 
kW(t) (5 x 10° Btu/hr). A number of furnace design firms have been 
invited to submit their own designs for the combustor, from which a 
final selection will be made. Development and testing have been 
conducted in the areas of fluidization, heat transfer, tube corrosion 
and coal feeding. New results on heat transfer, tube corrosion and 
coal feeding are presented in this paper. The TTU program was 
authorized by ERDA in June 1977, and will require about two years 
for design, procurement and installation followed by two years of 
testing. 


19541 (COO—2955-1) Development of an electric fuel nozzle 
system for combustors. Progress report, June 1, 1976—February 28, 
1977. Demetri, E.P. (Northern Research and Engineering Corp., 
Cambridge, Mass. (USA)). 2 Mar 1977. Contract EY-76-C-02-2955. 
18p. Dep. NTIS, PC A02/MF AO1. 

The investigation that Northern Research and Engineering 
Corporation is conducting for the U.S. Energy Research and Devel- 
opment Administration involves developing a fuel injection ap- 
proach which utilizes electrostatic effects to improve the uniformity 
of the fuel/air mixture in combustion systems. The three phases of 
the program consist of an initial feasibility study which includes 
design and cold-flow testing of several nozzles, preliminary combus- 
tion testing, and final testing in an actual combustor. During the time 
period covered by the progress report, given parametric design 
calculations estimating the anticipated effect of fuel charging were 
completed. In addition, the experimental rig to be used in the cold- 
flow tests was designed and assembled. The nozzle/electrode con- 
figurations to be tested were designed and are currently in the 
process of being fabricated. 


19542 (FE—2463-9) Industrial application, fluidized-bed combus- 
tion process. Quarterly report, January—March 1977. (FluiDyne 
Engineering Corp., Minneapolis, Minn. (USA)). Apr 1977. Contract 
EX-76-C-01-2463. 35p. Dep. NTIS, PC A03/MF AOI. 

Eighteen inch FBC performance and equipment operation 
tests with Iowa coal, petroleum coke and Tennessee coal were 
completed. Additional tests with in-plant waste paper, cardboard, 
and wood as a fuel are being planned. Fabrication and installation 
activities on the vertical slice FBC and ancillary equipment contin- 
ued during the reporting period. Cold flow shakedown tests were 
completed. The Vertical Slice Combustor Test Plan and the written 
response to ERDA comments and concerns regarding the Vertical 
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Slice 80% Design Package and Test Plan were submitted to ERDA 
for approval. A conceptual design of an atmospheric pressure flui- 
dized bed combustion system to be installed at the Owatonna Tool 
Company (OTC), Owatonna, Minnesota, was completed. The 
system consists of two FBC units, each with a bed area of 49.3 ft?, 
that can be operated separately or together to provide a total heat 
output of 28.5 x 10° Btu/hr. The heat output can be modulated 
continually from the maximum down to a minimum of 2.6 x 10° Btu/ 
hr, and with a seasonal changeover between 21.3 x 10° Btu/hr and 
1.3 Btu/hr. The system is sized to use Illinois No. 6 coal as a primary 
fuel. Tennessee coal, lowa coal and petroleum coke can also be used. 
Owatonna dolomite will be the primary sorbent; Illinois limestone 
can also be used. Coal will be crushed and dryed at an offsite 
location and delivered to the OTC plant in covered trucks. Sorbent 
will be delivered, sized, and dried by the supplier. 


19543 (FE—2612-4) Advanced coal fueled combustor/heat ex- 
changer technology study. Quarterly technical progress report No. 1. 
Lucci, A.D. (Rockwell International Corp., Canoga Park, Calif. 
(USA). Rocketdyne Div.). 15 Jun 1977. Contract EF-77-C-01-2612. 
48p. Dep. NTIS, PC A03/MF AOI1. 

Progress in the design and engineering of combustors and 
heat exchangers is reported (including combustion pressure, flue gas 
desulfurization, combined-cycle power plants, fluidized-bed combus- 
tors, etc.). (LTN) 


19544 (FE—2612-8) Advanced coal fueled combustor/heat ex- 
changer technology study. Quarterly technical progress report No. 2, 
June 1—August 31, 197. Lucci, A.D. (Rockwell International Corp., 
Canoga Park, Calif. (USA). Rocketdyne Div.). 15 Aug 1977. Con- 
tract EF-77-C-01-2612. 71p. Dep. NTIS, PC A04/MF AOI. 

Effort was conducted on the following: Combustion and 
Emission Implications; Cycle Analyses; Working fluids analysis; 
Materials Selection; Design Criteria; Power plant economics; Pro- 
gram reviews; and Workshop attendance. A detailed description of 
the work in each area is given. 


19545 (UCRL—78915(Rev.2)) Generalized ice method for 
chemically reactive flows in combustion systems. Westbrook, C.K. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
Nov 1977. Contract W-7405-ENG-48. 32p. (CONF-771015—11). 
Dep. NTIS, PC A03/MF AOl1. 

From Fall meeting of the Western States Section of the 
a Institute; Palo Alto, CA, USA (17 Oct 1977). 

A. generalization of the Implicit Continuous-Fluid Eulerian 

(ICE) technique has been developed for the calculation of fluid 
flows in the presence of rapid exothermic chemical reactions typical 
of combustion environments. Systematic errors occur in the conven- 
tional operator splitting solution technique for the case of exother- 
mic chemically reactive flows. These errors are the result of a 
biasing in the order in which the ICE and its derivative techniques 
solve the relevant conservation equations. Exothermic chemical 
reactions and thermal energy transport play important roles in 
determining the time-advanced pressure in the implicit treatment of 
the hydrodynamics for combustion environments, and the ICE 
models do not properly include these effects. The generalized ICE 
method presented corrects these systematic errors by properly cou- 
pling all of the operators which can have significant effects on the 
fluid pressure. The conventional solution method and the general- 
ized method are each applied to a sample problem in order to 
illustrate the differences in the models. 


19546 Effect of surface roughness on heat transfer in fluidized 
beds. Vijayaraghavan, M.R.; Sastri, V.M.K. (Indian Inst. of Tech., 
Madras). pp 571-578 of In Future energy production systems. Heat 
and mass transfer processes. Vol. II. Denton, J.C.; Afgan, N.H. 
(eds.). Washington, DC; Hemisphere Publishing Corp. (1976). 

Heat transfer between immersed surfaces and fluidized bed is 
significantly affected by the type and size of roughness as well as the 
size and size distribution of particles. Results of four different kinds 
of roughness are reported. The behaviour of the individual rough- 
nesses is explained on the basis of the matching of particle and 
roughness sizes. Comparison is drawn with a finned tube. 


19547 Experimental study of the influence of bed parameters on 
heat transfer in a fluidized bed combustor. Vedamurthy, V.N.; Sastri, 
V.M.K. (Indian Inst. of Tech., Madras). pp 589-597 of In Future 
energy production systems. Heat and mass transfer processes. Vol. 
II. Denton, J.C.; Afgan, N.H. (eds.). Washington, DC; Hemisphere 
Publishing Corp. (1976). 

he overall and radiative heat transfer to the walls of a 
fluidized bed combustor have been investigated. Crushed leco (bri- 
quetted lignite) varying from -3.15 to -6.3 mm was burned in an inert 
bed of coal ash. The combustor was 250 mm diameter. The fluidizing 
velocity varied from 0.2 t= 0.4 m/s and bed temperature was 
maintained between 850° and 950°C. The total heat flux was mea- 
sured by a fluxmeter employing a differential thermocouple fixed to 
a sensing plug and the radiative heat transfer by a radiometer 
employing a thermistor as the sensing element. The maximum heat 
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transfer coefficient was found to be 120 W/m? °C of which the 
radiative contribution was 20 to 40%. The experimental values are 
compared with the earlier analytical results. 


UNDERGROUND ENGINEERING 
REFER ALSO TO CITATION(S) 16486, 16648 


19548 (NBS-SPEC.PUBL.—463, pp V.3.1-V.3.9) Bureau of 
Mines information—publication program. Willing, R.P. (Bureau of 
Mines, Washington, DC). Jan 1977. 

From Materials information programs meeting; Gaithersburg, 
MD, USA (16 Apr 1974). 

In Materials information programs. 

The Office of Mineral Information, whose Chief reports 
directly to the Director, is responsible for all public information 
activities of the Bureau of Mines, including its scientific and engi- 
neering publication program. The central office in Washington initi- 
ates new Bureau—industry-sponsored informational films, prepares 
press notices and popular-type pamphlets and brochures, and ap- 
proves, edits, and arranges for the printing and distribution of 
reports in the Bureau's several official series. The Pittsburgh 
branches print and distribute publications, prepare drafting and 
photographic work, and handle the booking and shipment of Bureau 
motion picture films. The paper covers the authority to publish in 
the Organic Act of 1910 of the Bureau of Mines, as amended in 1913, 
tells where reports in energy, mining, metallurgy, health and safety, 
and economics and statistics originate, and describes the various 
publications, journal articles, and motion pictures. Contract reports, 
distribution outlets for sales and free reports, and mailing lists are 
also discussed. 


19549 Method and apparatus for gravel packing wells. Grues- 
beck, C.; Salathiel, W.M.; Muecke, T.W.; Cooke, C.E. Jr. (to Exxon 
Production Research Co.). US Patent 4,046,198. 6 Sep 1977. Filed 
date 26 Feb 1976. 8p. 

The annular passage defined by the interior of a perforated 
liner and the exterior of a stinger pipe extending through the liner is 
substantially restricted so that the resistance to flow in the annular 
passage is increased sufficiently to maintain high fluid flow velocity 
outside the liner during gravel packing. The increased flow velocity 
prevents the premature settling of gravel and stabilizes the formation 
of gravel dunes in the wellbore annulus, thereby significantly in- 
creasing gravel packing efficiency in inclined wells. The proper flow 
restriction can be obtained using a wide diameter stinger pipe. 


19550 Concentric gravel pack with crossover tool and method of 
gravel packing. Richard, C.A.; Barbee, J.P. (to Baker International 
Corp.). US Patent 4,044,832. 30 Aug 1977. Filed date 27 Aug 1976. 


10p. 

A packer with a liner assembly depending from it is packed 
off and anchored in well casing so that a screen portion of the liner 
assembly straddles casing perforations within a producing formation. 
An outer tubing string is lowered through the well casing and 
engaged with the packer to isolate the formation from well fluids 
above the packer and to provide a passage to the surface for the 
formation fluids. A member having crossover fluid passages and 
external seals engageable with internal seal surfaces in the liner and 
packer is lowered through the outer tubing string into the liner and 
packer on an inner string. Fluid passages between the two strings, 
and between the two strings and the interior and exterior of the liner 
to control the flow of circulating, washing or acidizing fluids and for 
placement of gravel on the outside of the liner are selectively opened 
or closed by manipulation of the inner string. 


19551 Underground radio communications for the protection of 
miners. Richtscheid, A. Glueckauf; 113: No. 7, 363-367(7 Apr 1977). 

The author discusses the characteristics desired in telecom- 
munication systems used to protect miners and points out that a 
radio device for marking the position of an underground worker is 
necessary because the human body itself cannot be identified by 
radio since its characteristics are not sufficiently different from those 
of the material around it. A radio transceiver has been developed 
which is normally passive, but emits a signal in response to an 
interrogating signal so that a miner carrying the device can be 
located even if he is unconscious. A small transmitter (about the size 
of a matchbox) can be actuated by a miner to sound an alarm. 
Special transmitters can be given to qualified personnel so that they 
can enter a dangerous zone without actuating the alarms. 


19552 Possibilities of using laser radiation in the control of 
driving and extraction. Tlusty, J.; Sobisek, Z. Uhli; 25: No. 1, 15- 
19(Jan 1977). 

After a discussion of aspects of safety during laser operation 
and the detection of laser beams, the use of lasers in the control of 
drivage, shaft sinking, and extraction are described. 
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MARINE ENGINEERING 
REFER ALSO TO CITATION(S) 16645, 16647 


19553 Intelligent multiplex system for subsurface wells. Collins, 
J.A. Sr.; Spaw, R.L. (to Automatic Terminal Information Systems, 
Inc.). US Patent 4,052, 703. 4 Oct 1977. Filed date 5 May 1975. 20p. 

A subsea well installation is equipped with means for per- 
forming required control functions as directed by electrical com- 
mand signals transmitted over a primary cable from a remote surface 
location. The subsea installation includes a logic system which 
effects desired normal or emergency control functions according to 
self-contained programs or in accordance with instructions received 
from the surface. Multiplexing means at both locations substantially 
reduce cable dependency and reduce the number of electrical con- 
ductors required in the cable. Cable dependency and signal traffic 
are further reduced by the provision of self-contained means in the 
subsea logic system which verify that correct instructions have been 
received without need for retransmitting the received instructions to 
the surface. When the primary cable is damaged or communications 
are otherwise interrupted, a special subsea logic is initiated to control 
operation of the well installation and a submerged buoy is automati- 
cally released. An auxiliary cable is carried by the buoy to the water 
surface to permit power and communications to be reestablished 
with the underwater installation. The buoy may also carry a storage 
battery or the subsea logic system, or both, so that the buoy may be 
released to carry these components to the surface as required for 
repair or periodic maintenance. Communications and power connec- 
tionsbetween the underwater installation and the cable are estab- 
lished through waterproofed, inductive coupling means which per- 
mits the cables to be quickly and easily connected and disconnected 
from the well installation without diver assistance. 


19554 Offshore platform and method for its installation. Ger- 
wick, B.C. Jr. (to Kajima Corp.). US Patent 4,045,968. 6 Sep 1977. 
Priority date 24 Dec 1974, Japan. 6p. 

A platform and method are suited for use in connection with 
offshore drilling in earthquake-vulnerable areas where the sea floor 
is soft. Caissons project downwardly from the base raft into the sea 
floor layer, thereby giving the platform a resistance to horizontal 
forces. The caissons are connected to the platform by energy absorb- 
ing means which yield to permit relative movement when subjected 
to earthquake-produced forces. 


19555 Apparatus for supporting a drilling platform on the ocean 
floor. Schirtzinger, J.F. (to Sea~-Log Corp.). US Patent 4,045,967. 6 
Sep 1977. Filed date 17 Feb 1976. 6p. 

A mounting structure for supporting a drilling platform on 
the ocean floor comprises an open precast vessel having a bottom 
wall and a side wall extending up from and around the perimeter of 
the bottom wall which is adapted to be recessed in the ocean floor at 
the drilling site. A monopod drilling structure having a base and a 
supporting column extending upwardly from the base to a drilling 
platform is positioned on top of the vessel with the bottom of the 
supporting column having a vertical passage opening through the 
bottom of the base into the vessel. Sealing means is provided 
between the top of the vessel and the bottom of the drilling structure 
which provides a water-tight seal, permitting the interior of the 
vessel to be pumped dry when the drilling structure is in place. 


19556 Rubber for offshore oil rigs: growing market, sophisticated 
compounds, specialized products. Schultz, D.L. Rubber World; 176: 
No. 6, 31-34, 55(Sep 1977). 

One of the fastest-growing markets for rubber products based 
on sophisticated compounds is in the offshore oil rig industry. 
Rubber is used for unions, couplings, valves, seals, etc. Synthetic 
elastomers are more versatile than natural rubber. The products in 
greatest use are hose and belting. Water pollution by oil spills and 
the like and their alleviation by rubber are discussed. (DLC) 


19557 Submergible pile driving method and apparatus for con- 
tinuous operation. Jansz, J.W. (to Hollandsche Beton Groep N.V.). 
US Patent 4,045,969. 30 Apr 1976. 6p. 

A submergible pile driving apparatus is suspended from a 
string of rigid tubes to minimize twisting during operation, and the 
tubes also carry conduits for transmitting hydraulic, pneumatic and 
electrical power to the apparatus. The upper connections to the 
conduits are via flexible hoses through a coupling piece inserted in 
the string below its point of suspension at eye, and the lengths of the 
hoses are adapted to the length of the pile to be driven, whereby 
continuous operation is possible. That is, locking beams may be 
engaged with a tube flange to take up the weight of the suspended 
string and apparatus while a further tube is added to the upper end 
of the string, without interrupting the driving operation. 
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POLLUTION CONTROL EQUIPMENT 


REFER ALSO TO CITATION(S) 17436, 17441, 17442, 18646, 18787 


19558 (TID— —27920) Survey of the application of flue gas desul- 
furization technology in the industrial sector. Coleman, R. (Energy 
and Environmental Analysis, Inc., Arlington, Va. (USA)). 22 Dee 
1976. 99p. Dep. NTIS, PC A0S5/MF AOI. 

A status report is presented on the application of flue gas 
desulfurization (FGD) technology on coal-fired boilers in the indus- 
trial sector, excluding electric utilities. The study addresses four 
questions: To what extent is FGD being applied on industrial boilers, 
does FGD technology operate effectively on relatively small-scale 
industrial applications, what are the costs of FGD on industrial 
facilities, and what motivations tend to lead industry to use FGD. 
Over 30 types of FGD systems were found in use and were operat- 
ing with pollutant removal efficiencies and system availability of 
90% or better. The annual costs (including both capital charges and 
operating expenses) of self-contained, solid waste FGD systems are 
estimated to be $10 to 13 per ton of coal consumed, roughly the 
same cost range of utility boilers. For industrial FGD systems which 
utilize a process waste stream, the annual costs are expected to be 
approximately $2 to 6 per ton of coal due to reduced capital and 
chemical reagent requirements. Important existing and potential coal 
using industries such as paper, steel, and chemical generate basic 
waste streams as part of their production processes which could 
result in these cost savings. The principle motivation for industrial 
plants to use FGD equipment is to comply with air pollution 
regulations while continuing to burn available high sulfur-content 
coal. (LCL) 


19559 Catalytic abatement system. Miller, S.T.; Hardison, W.G. 
(to E.I. Du Pont de Nemours and Co.). US Patent 4,054,418. 18 Oct 
1977. Filed date 10 Nov 1975. 6p. 

An apparatus for the thermal-catalytic abatement of hydro- 
carbons, carbon monoxide, nitrogen oxides and particulates from 
effluent gas streams is described. The apparatus has a preheat section 
wherein the effluent is heated to 400° to 1000°F by hot combustion 
gases. The effluent and combustion gases are directed by a baffle 
through a filter where combustible particulates are incinerated and 
noncombustible particulates are collected. The baffle followed by a 
diffuser cone, axially located on the filter, intimately mixes the 
effluent with the combustion gases so as to provide uniform flow and 
temperature distribution of the mixed gases across the filter. The 
filtered gases then pass through a catalytic reactor section containing 
a catalyst, preferably catalyst-coated ceramic honeycombs. In the 
presence of the catalysts the hydrocarbons and carbon monoxide in 
the heated gas stream are oxidized to carbon dioxide and water and 
the nitrogen oxides are reduced. 


19560 Process for the decontamination of waste materials. Ross- 
maier, V. (to Linde Aktiengessellschaft). US Patent 4,048,286. 13 
Sep 1977. Priority date 1 Apr 1975, German, Federal Republic of 
(F.R. Germany). 6p. 

Combustible carbonaceous and sulfur-containing wastes, espe- 
cially waste liquors of cellulose plants, are burned with a combus- 
tion-sustaining gas having a greater oxygen concentration than atmo- 
spheric oxygen (e.g., pure oxygen) and the gaseous products of the 
combustion are subjected to scrubbing to remove carbon oxides. The 
process is carried out under pressure and preferably with two-stage 
combustion so that carbon monoxide produced in an initial stage can 
be burned further in the combustion chamber of a gas turbine to 
drive the latter and generate at least part of the power necessary to 
operate the compressor for the oxygen-rich gas. 


19561 Reactivation of catalysts useful for nitrogen oxide removal. 
Kasaoka, S. (to Kurashiki Boseki Kabushiki Kaisha). US Patent 
4,043,939. 23 Aug 1977. Filed date 10 Oct 1975. 4p. 

Catalysts inactivated in the course of removing nitrogen 
oxides in the presence of ammonia by poisons present in exhaust gas 
can be reactivated for repeated reuses by calcination in the atmo- 
sphere at an elevated temperature, e.g., from about 700°C to 
1,200°C. 


19562 Catalytic process for NO/sub x/ reduction under lean 
conditions. Murrell, L.L.; Tauster, S.J. (to Exxon Research and 
Engineering Co.). US Patent 4,039,622. 2 Aug 1977. Filed date 19 
Sep 1975. 12p. 

It has been discovered that supported iridium catalysts will 
selectively reduce NO/sub x/ under lean conditions in a critical 
temperature range. 


19563 Process for the removal of SO/sub x/ and NO/sub x/ 
from waste gases using alkali metal or alkaline earth metal iodide. 
Atsukawa, M.; Takahashi, N.; Shinoda, N.; Ukawa, N. (to Mitsubishi 
Jukogyo Kabushiki Kaisha). US Patent 4,038,367. 26 Jul 1977. Prior- 
ity date 31 May 1974, Japan. 6p. 
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Nitrogen oxides and sulfur oxides are removed from exhaust 

in a two step process including a slurry removal of the sulfur 

oxides followed by washing the gases with an aqueous solution of an 
alkali metal iodide and/or an alkaline earth metal iodide. 


19564 Process for removing oxides of nitrogen and sulfur from 
exhaust gases. Atsukawa, M.; Shimoda, N.; Ukawa, N. (to Mitsubishi 
Jukogyo Kabushiki Kaisha). US Patent 4,038,368. 26 Jul 1977. Prior- 
ity date 3 Jun 1974, Japan. 8p. 

A process for wet-treating an exhaust gas to remove oxides of 
sulfur and of nitrogen includes: (1) washing the exhaust gas with a 
slurry containing one or more magnesium compounds to remove 
oxides of sulfur from the exhaust gas; (2) washing the exhaust gas 
treated in step (1) with an aqueous solution of an alkali metal iodide 
and/or an alkaline earth metal iodide to remove the oxide of nitro- 
gen; and (3) contacting the slurry from step (1) with the aqueous 
solution from step (2) to regenerate the solution of alkali metal 
iodide and/or alkaline earth metal iodide and to decompose any 
nitrite formed in step (2) to nitrogen. 


19565 Catalyst for reduction of nitrogen oxides in presence of 
ammonia, Saito, M.; Tani, S.; Matsui, S.; Kasaoka, S. (to Kurashiki 
Boseki Kabushiki Kaisha). US Patent 4,036,785. 19 Jul 1977. Priority 
date 4 Aug 1975, Japan. 6p. 

A catalyst for reduction of nitrogen oxides in the presence of 
ammonia is described. The catalyst can be advantageously prepared 
by treating titanium slag with sulfuric acid at an elevated tempera- 
ture, optionally followed by treatment with an alkali, and decompos- 
ing the resulting product while heating at a temperature of about 
400° to 700°C. The catalyst has a high catalytic activity with a long 
catalytic life and a high resistance to acid substances. 


19566 Apparatus for purifying gases. Filss, P. (to Kernfors- 
chungsanlage Julich Gesellschaft mit beschrankter Haftung). US 
Patent 4,036,597. 19 Jul 1977. Priority date 25 Jul 1972, German, 
Federal Republic of (F.R. Germany). 8p. 

A method of and apparatus are described for purifying gases, 
especially industrial waste gases. A solid surface layer is adapted to 
adsorb impurifications by forming it on rotatable discs of which 
successive portions during the rotation of the discs temporarily 
protrude from a liquid containing container. This layer, when being 
contacted by the gas to be purified, adsorbs the impurifications and 
harmful substances of the gas. The exhausted portion of the surface 
layer is replaced successively by a new surface layer portion formed 
by wetting the disc portions when the latter pass through the liquid 
in the container. 


19567 Industrial gas cleaning: principles and practice of the con- 
trol of gaseous and particulate emissions. Strauss, W. Elmsford, NY; 
Pergamon Press Inc. (1975). 644p. . 

The science, technology, and “state of the art” of cleaning 
industrial process and waste gases are critically reviewed. Recent 
developments in processes for removing SO. from flue gases, im- 
proved design of direct-flame incinerators, filter materials for tem- 
peratures to 400°C, and a reverse-flow cyclone are discussed. Infor- 
mation is included on gas cleaning requirements; basic data require- 
ments; removal of gaseous constituents; particle removal by centrifu- 
gal separators, fibrous filters, scrubbers and electrostatic precipita- 
tors; and the economics of industrial gas cleaning. (LCL) 


PGWER CYCLES 
REFER ALSO TO CITATION(S) 17672 


BRAYTON 
REFER ALSO TO CITATION(S) 18512 


RANKINE 
REFER ALSO TO CITATION(S) 17415, 17416, 18372 


STIRLING 


19568 Heat transfer interface between a high temperature heat 
source and a heat sink. du Pre, F.K.; Jaspers, H.A. (to North 
American Philips Corp.). US Patent 4,052,854. 11 Oct 1977. Filed 
date 22 Jul 1974. 6p. 

A heat-transfer interface between and separating a high tem- 
perature heat source and a heat sink is formed by the adjacent walls 
of the heat source and heat sink with a thin gap between these walls 
and helium gas sealed in the gap, the walls preferably defining 
concentric hemispheres; this interface being particularly feasible as 
separable walls of the heater portion of a Stirling engine and a heat 
source. 
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19569 Self-starting, free piston Stirling engine. Beale, W.T. US 
Patent 4,036,018. 19 Jul 1977. Filed date 27 Feb 1976. 6p. 

A free piston, Stirling engine is provided with seals which 
permit a limited range of friction-free displacer piston movement for 
allowing a starting perturbation of displacer piston position. The seal 
is a sealing ring resiliently mounted to one of two slidably engaged 
members of the Stirling engine with a limited freedom of movement 
relative to that member and sealingly slidable along the other 
member. 


OTHER 


19570 Multirotary energy conversion valve. England, W.C. US 
Patent 4,044,562. 30 Aug 1977. Filed date 2 May 1974. 10p. 

A multirotary energy conversion valve comprising inlet and 
outlet passages interposed by meshing pairs of inlet and outlet rotors 
of unequal constant volume displacements with an enclosed channel 
in between having energy conversion means and additionally inter- 
posed by meshing intermediate rotors of unequal constant volume 
displacements with at least one rotary linkage connecting an inlet 
and an outlet rotor and additionally an intermediate rotor in syn- 
chronous rotation about one axis, said valve being applicable in a 
range inciuding check valves, heat pumps, heat engines, vacuum 
pumps, vapor flash valves, cool engines, direct air conditioners and 
nuclear fusion devices is presented. 


19571 Linear force generator and heat engine embodying same. 
White, F.I. US Patent 4,041,706. 16 Aug 1977. Filed date 17 Mar 
1975. 6p. 

A heat powered linear force generator and a heat engine 
embodying a plurality of the force generators for driving a rotary 
output shaft are described. The linear output force of the force 
generator is a periodic linear force acting continuously in the same 
direction and produced by exposure of linearly expandable and 
contractible means, such as one or more wires, having a relatively 
high coefficient of thermal expansion and contraction alternately to 
hot and cold working fluids. The several force generators of the heat 
engine are operatively coupled to the engine output shaft in such a 
way that the generators operate in timed relation to produce a 
relatively continuous driving torque on the shaft. 
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DESIGN, DEVELOPMENT, AND OPERATION 


REFER ALSO TO CITATION(S) 19638, 19667 


19572 (BNL—23373) Linear accelerator fission product trans- 
muter (LAFPT). Steinberg, M.; Takahashi, H.; Ludewig, H.; Powell, 
J.R. (Brookhaven National Lab., Upton, N.Y. (USA)). Jan 1977. 
Contract EY-76-C-02-0016. 18p. (CONF-770611—33). Dep. NTIS, 
PC A02/MF AOl. 

From American Nuclear Society annual meeting; New York, 
NY, USA (12 Jun 1977). 

The use of a Linear Accelerator Fission Product Transmuter 
(LAFPT) for the purpose of reducing the quantity of long-lived 
fission products (LLFP’s) waste including transuranic waste (TU’s) 
by means of spallation and neutron reactions, converting the LLFP’s 
to shorter-lived isotopes or to stable type material, is considered. 
The linear accelerator offers proton energies in the range of 0.5 to 
1.5 GeV which are capable of producing spallation reactions in 
heavy metal targets, thus yielding large amounts of neutrons which 
can be utilized in breeding and transmutation processes. A basic 
calculation is concerning the minimum concentration of LLFP re- 
quired in a matrix of fissile and fertile material such that the rate of 
transmutation exceeds the rate of LLFP production. Also the neu- 
tron flux needed to significantly decrease (by an order of magnitude) 
the value of the half-life of the transmuted element is determined. 


19573 (CONF-770107—) Proceedings of an information meeting 
on accelerator-breeding. (Energy Research and Development Admin- 
istration, Washington, D.C. (USA)). 1977. Contract EY-76-C-02- 
0016. 417p. Dep. NTIS, PC A18/MF AOl1. 

From Information meeting on accelerator breeding; Upton, 
NY, USA (18 Jan 1977). 

Thirty-two papers were presented at the Conference. A sepa- 
rate abstract was prepared for each paper. (RCK) 


19574 (CONF-770107—, pp 2-6) Linear accelerator develop- 
ment. Blewett, J.P. (Brookhaven National Lab., Upton, NY). 1977. 
From Information meeting on accelerator breeding; Upton, 
NY, USA (18 Jan 1977). 
In Proceedings of an information meeting on accelerator- 
breeding. 
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A historical review of the development of linear accelerators 
is given, and the present status of the linear accelerator is briefly 
summarized. (PMA) 


19575 (CONF-770107—, pp 9-29) Brief history of the MTA 
project. Van Atta, C.M. (Univ. of California, Livermore). 1977. 
From Information meeting on accelerator breeding; Upton, 
NY, a 45 (18 Jan 1977). 
In Proceedings of an information meeting on accelerator- 


breedin 

The history of the MTA program (1949-1954), the purpose of 
which was to develop a deuteron accelerator and target assembly 
appropriate for electronuclear breeding of **°Pu and ***U, is briefly 
reviewed. The elements of the program are listed; the development 
of experimental Alvarez-type accelerators is discussed; and the con- 
ceptual design of a production plant is described together with 
estimated capital investment and cost of ***Pu to be produced. 
Despite favorable progress, the program was terminated when exten- 
sive deposits of mineable uranium were found in the United States. 


19576 (CONF-770107—, pp 30-39) Comments on the history of 
the MTA. Parkins, W.E. (Atomics International Division, Canoga 
Park, CA). 1977. 

From Information meeting on accelerator breeding; Upton, 
NY, USA (18 Jan 1977). 

In Proceedings of an information meeting on accelerator- 
breeding. 

A description is given of work which took place during the 
period from 1950 to 1953 on an alternate approach to accelerator 
breeding of fissile fuels. This approach was based on a sector- 
focusing cyclotron, with the pole-piece design providing for three 
maxima and three minima in a magnetic field over the 360° of 
azimuth. The accelerator and target design efforts are delineated, 
and estimated capital and operating costs are given. (PMA) 


19577 (CONF-770107—, pp 41-68) Linear accelerator breeder 
for energy security. Steinberg, M. (Brookhaven National Lab., 
Upton, NY). 1977. 

From Information meeting on accelerator breeding; Upton, 
NY, USA (18 Jan 1977). 

In Proceedings of an information meeting on accelerator- 


breeding. 

The possibility of using linear accelerators for the breeding of 
fissile fuels to ensure energy security is discussed. The mechanisms 
of the nuclear reactions producing uranium-233 and plutonium-239 
are described, and neutron yields for various particle beams on a 
uranium target are given. Design concepts for linear accelerators for 
breeding and target assemblies are outlined, and estimated capital 
and operating costs are given. (PMA) 


19578 (CONF-770107—, pp 69-84) High current proton linear 
accelerators and nuclear power. Tunnicliffe, P.R. (Atomic Energy of 
Canada Ltd., Chalk River, Ont.). 1977. 

From Information meeting on accelerator breeding; Upton, 
NY, USA (18 Jan 1977). 

In Proceedings of an information meeting on acczlerator- 
breeding. 

Some brief historical notes on Canadian interest in electrical 
breeders” are given, and the potential of fissionable fuels for energy 
production is reviewed. The necessary conditions for their full 
utilization is discussed, and the potential role of spallation-produced 
neutrons in extending these resources is considered. The magnitude 
of and suitable criteria for the necessary proton accelerator and its 
associated target is developed, and an assessment of the technical 
and economic feasibility (in the context of public ownership) is 
made. 


19579 (CONF-770107—, pp 85-106) Analysis of accelerator 
breeder concepts with LMFBR, GCFR, and molten salt-type blankets. 
Mynatt, F.R. (Oak Ridge National Lab., TN). 1977. 

From Information meeting on accelerator breeding; Upton, 
NY, USA (18 Jan 1977). 

In Proceedings of an information meeting on accelerator- 
breeding. 

A discussion is given of the ORNL study on accelerator 
breeders as a promising fission-power alternative for long-term 
energy supply. Accelerator breeders can produce substantial quanti- 
ties of fissionable material. The blanket and target are discussed 
assuming an incident 300-MW beam of 1 GEV protons. Three 
different accelerator design concepts were considered rather than 
concentrating only on one. Calculations were performed with the 
ANISN one-dimensional neutron transport code and the ORIGIN 
isotope code. Heat transfer and mass transfer calculations were 
performed by hand. The most precise target/blanket calculations 
were performed with the HETC Monte Carlo code coupled to the 
MORSE Monte Carlo code, and these were used to normalize the 
ANISN results. The interest in minimizing radiation damage and in 
extracting the fissile material continuously led to a fluid blanket 
concept, and a molten salt design can provide the best fuel process- 


PARTICLE ACCELERATORS 2017 


ing and management. It is concluded that initial feasibility studies of 
the accelerator breeding concept should be performed because it is 
an attractive alternative to the fast breeder. It has inherent safty 
advantages that should not be dismissed; fuel cycle flexibility advan- 
tages that are difficult to get otherwise; and power-park use advan- 
tages. 


19580 (CONF-770107—, pp 107-129) Economics of systems 
combining accelerator breeding and convertor reactors. Bartine, D.S. 
(Oak Ridge National Lab., TN). 1977. 

From Information meeting on accelerator breeding; Upton, 
NY, USA (18 Jan 1977). 

In Proceedings of an information meeting on accelerator- 
breeding. 

The economic feasibility of using particle accelerators to 
breed fissile materials is examined. The goals for the study were to 
identify the potential market in terms of reactor fissile requirements, 
to estimate accelerator product costs, and to compare accelerator 
product costs with estimated **°U costs, both current and future 
estimates. In addition, estimates are given for the cost of power 
production in light water reactors using accelerator produced fuel, 
because the fissile price per gram comparison is not sufficient. It does 
not take into account the fissile nature of the isotope produced, and 
the advantage that one might gain from producing an isotope other 
than *°5U. The potential of accelerator breeder symbiosis is also 
considered. 


19581 (CONF-770107—, pp 130-134) Accelerator breeder con- 
cepts and applications. Taschek, R.F.; Davey, W.G. (Los Alamos 
Scientific Lab., NM). 1977. 

From Information meeting on accelerator breeding; Upton, 
NY, USA (18 Jan 1977). 

In Proceedings of an information meeting on accelerator- 
breeding. 

A brief discussion is given of the general applicability of 
onlin accelerators to the electronuclear breeding of fissile materi- 
als. Some technical work on this subject done at Los Alamos is 
outlined. (PMA) 


19582 (CONF-770107—, pp 136-161) Target reactor physics and 
design. Powell, J.R. (Brookhaven National Lab., Upton, NY). 1977. 

From Information meeting on accelerator breeding; Upton, 
NY, USA (18 Jan 1977). 

In Proceedings of an information meeting on accelerator- 
breeding. 

Conceptual design specifications are discussed for an accel- 
erator-breeder system utilizing a gas cooled mixed oxide target and a 
UO, breeding blanket. The linear accelerator leads into a contain- 
ment building housing a prestressed concrete reactor vessel contain- 
ing an internal target together with cooling system components. 
(DG) 


19583 (CONF-770107—, pp 177-192) Target reactor develop- 
ment problems. Lathrop, K.D.; Vigil, J.C. (Los Alamos Scientific 
Lab., NM). 1977. 

From Information meeting on accelerator breeding; Upton, 
NY, USA (18 Jan 1977). 

In Proceedings of an information meeting on accelerator- 
breeding. 

Target-blanket design studies are discussed for an accelerator- 
breeder concept employing a linear accelerator in conjunction with a 
modified conventional power reactor to produce both fissile fuel and 
power. The following problems in target and blanket system design 
are discussed: radiation damage, heat removal, neutronic design, and 
economics. (DG) 


19584 (CONF-770107—, pp 232-255) Materials wanteis for 
accelerator production of fissile isotopes. Horak, J.A. (Oak Ridge 
National Lab., TN). 1977. 

From Information meeting on accelerator breeding; Upton, 
NY, USA (18 Jan 1977). 

In Proceedings of an information meeting on accelerator- 
breeding. 

The materials performance in an accelerator breeder (AB) 
must be optimized for reliable and economic fuel production to be 
achieved. Five criteria important to the operation of an AB fuel 
factory are set forth as a basis for the discussion. A simple accelera- 
tor design is sketched. Topics are considered in the following order: 
target (liquid metal, solid metal, particles of heavy metal compounds, 
reactor fuel elements), target container, fertile blanket (metals, ce- 
ramics, reactor fuel elements), blanket container, neutron multiplier, 
and window between accelerator and target. The research and 
development necessary to optimize each aspect of the AB are 
presented. (RWR) 


19585 (CONF-770107—, pp 258-270) Linear accelerator design. 
Batchelor, K. (Brookhaven National Lab., Upton, NY). 1977. 

From Information meeting on accelerator breeding; Upton, 
NY, USA (18 Jan 1977). 
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In Proceedings of an information meeting on accelerator- 
breeding. 

A discussion is given of some basic theoretical aspects of 
particle acceleration in a linear accelerator operating in the TMo1o 
resonant mode. Factors limiting the maximum acceptable current in 
a practical design are discussed, and numerical results are given for 
the practical safe limits below which particles can be accelerated. 
(PMA) 


19586 (CONF-770107—, pp 271-276) Some thoughts on high 
current deuteron linacs. Grunder, H.A. (Univ. of California, Berke- 
ley). 1977. 

From Information meeting on accelerator breeding; Upton, 
NY, USA (18 Jan 1977). 

In Proceedings of an information meeting on accelerator- 


breeding. 

The feasibility of using linear accelerators for the breeding of 
fissile materials is considered. Since the choice of particle is far from 
certain, it is essential to undertake a well organized research and 
development program to determine the relevant neutron production 
with protons and deuterons, along with performance reliability of 
promising target and other sub-component assemblies. The key to 
the solution of acceptable priced fuel is obviously total neutron flux. 
Should the cross section for deuterons stay larger than that for 
protons the deuteron linac remains a competitive system. For any 
linac, the injector and particular high gradient column design need R 
and D effort. Residual activation will be a problem, too, requiring 
careful planning and design. 


19587 (CONF-770107—, pp 277-284) Some accelerator physics 
problems of a high current linac. Chidley, B.G. (Atomic Energy of 
Canada Ltd., Chalk River, Ont.). 1977. 

From Information meeting on accelerator breeding; Upton, 
NY, USA (18 Jan 1977). 

In Proceedings of an information meeting on accelerator- 
breeding. 


19588 (CONF-770107—, pp 285-293) Beam loss problems and 
acceleration of proton currents of 300 mA in the Fermilab 200-MeV 
linear accelerator. Young, D.E. (Fermi National Accelerator Lab., 
Batavia, IL). 1977. 

From Information meeting on accelerator breeding; Upton, 
NY, USA (18 Jan 1977). 

In Proceedings of an information meeting on accelerator- 


breeding. 

Two types of proton beam-loss problems that must be man- 
aged are discussed. A fast loss of the beam happens usually when a 
sudden malfunction of a component or system occurs. Slow loss of 
beam occurs when components deviate slightly from their ideal 
values, when misalignments occur, when high-intensity effects cause 
a growth in beam size, when extraneous resonance effects occur, or 
in any of a large number of other ways. The loss of beam is gradual 
and if the loss of beam is allowed to continue large levels of residual 
radioactivity can build up. Beam losses in the 500-GeV Main Ring 
Synchrotron and in the Fermilab 200-MeV Linear Accelerator are 
discussed, and the experience acquired for the latter is generalized 
for other linear accelerators. Production of 300 mA proton beams in 
the Fermilab Linac is described. (PMA) 


19589 (CONF-770107—, pp 294-314) Accelerator costs and effi- 
ciency. Knapp, E. (Los Alamos Scientific Lab., NM). 1977. 

From Information meeting on accelerator breeding; Upton, 
NY, USA (18 Jan 1977). 

In Proceedings of an information meeting on accelerator- 
breeding. 

Factors affecting the efficiency and cost of ac power to beam 
power conversion in large proton accelerators are discussed. Two 
new innovations in the accelerator field are alternating phase focus- 
ing and a modification of the side-coupled cavity system which 
increases the coupling of electromagnetic energy from one cavity to 
the next by almost a factor of ten. Other efficiency and cost factors 
discussed are klystron efficiency, ac-dc conversion ratio, rf generator 
to load ratio, control range ratio, and beam loading. (PMA) 


19590 (CONF-770107—, pp 328-351) Collective effect accelera- 
tor. Olson, C.L. (Sandia Labs., Albuquerque, NM). 1977. 

From Information meeting on accelerator breeding; Upton, 
NY, USA (18 Jan 1977). 

In Proceedings of an information meeting on accelerator- 
breeding. 

Collective effect accelerators are a non-conventional type of 
particle accelerator that may ultimately have far reaching signifi- 
cance. Accelerating fields in conventional ion linacs are typically 
limited by gap breakdown to approximately 1 MV/meter. In collec- 
tive effect accelerators these limitations are avoided, and the acceler- 
ating fields may be orders of magnitude larger. Collective accelera- 
tion methods that employ intense relativistic electron beams and the 
research that has demonstrated the existence of 100 MV/meter 
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accelerating fields are discussed. Current research programs directed 
toward the development of a collective effect accelerator are sum- 
marized, and some brief comments on the potential application of 
collective effect accelerators to accelerator breeding are given. 


19591 (CONF-770107—, pp 352-360) Ion ring compressor as a 
high-current ion accelerator. Fleischmann, H.H. (Cornell Univ., 
Ithaca, NY). 1977. 

From Information meeting on accelerator breeding; Upton, 
NY, USA (18 Jan 1977). 

In Proceedings of an information meeting on accelerator- 


a 

acceleration of large amounts of protons to several 
hundred MeV by adiabatic magnetic compression of low-energy ion 
rings are discussed. This method is to be used in the Ion Ring 
Compressor approach to thermonuclear fusion. Results from present 
experimental and theoretical investigations and estimates indicate 
good overall chances for a technical and economic feasibility of such 
a system. The method of acceleration might be used to generate 
efficiently the rather large amounts of several hundred MeV hydro- 
gen ions that will be needed in any economically significant electron- 
uclear breeding scheme. 


19592 (CONF-770107—, pp 361-364) Collective-effect accelera- 
tors for electro-nuclear breeding. Keefe, D. (Univ. of California, 
Berkeley). 1977. 

From Information meeting on accelerator breeding; Upton, 
NY, USA (18 Jan 1977). 

In Proceedings of an information meeting on accelerator- 
breeding. 

A brief review is given of current efforts in collective accel- 
erator development and of factors which indicate that collective 
accelerators could be used for breeding fissile materials. A high 
efficiency of energy conversion from the electron beams to the ions 
and also some pulsed power technology developments will be re- 
quired. (PMA) 


19593 (CONF-770107—, pp 365-366) Computational and experi- 
mental capabilities of the University of Maryland. Almenas, K. (Univ. 
of Maryland, College Park). 1977. 

From Information meeting on accelerator breeding; Upton, 
NY, USA (18 Jan 1977). 

In Proceedings of an information meeting on accelerator- 
breeding. 

Programs in the Nuclear Engineering department at the Uni- 
versity of Maryland are briefly outlined, and a plea is made to 
involve universities in accelerator breeder research. (PMA) 


19594 (CONF-770107—, pp 367-373) Utility point of view. 
Scott, R. (Electric Power Research Inst., Palo Alto, CA). 1977. 

From Information meeting on accelerator breeding; Upton, 
NY, USA (18 Jan 1977). 

In Proceedings of an information meeting on accelerator- 
breeding. 

The current status of the Electric Power Research Institute is 
briefly discussed, and EPRI’s position with respect to the use of 
particle accelerators for the breeding of fissile materials is described. 
(PMA) 


19595 (CONF-770107—, pp 376-377) Some comments on accel- 
erator breeder economics. Dingee, D.A. (Battelle Northwest Labs., 
Richland, WA). 1977. 

From Information meeting on accelerator breeding; Upton, 
NY, USA (18 Jan 1977). 

In Proceedings of an information meeting on accelerator- 
breeding. 

Two key results from an economic study of the use of particle 
accelerators for the breeding of fissile materials are presented. The 
price (value) of accelerator bred plutonium may be initially as high 
as $80/g if it is introduced as late as the year 2000. Coal represents a 
strong stabilizing influence on the value of the bred material. (PMA) 


19596 (CONF-770107—, pp 378-380) Industry comments on ac- 
celerator breeding. Hurwitz, H. (General Electric Co., Schenectady, 
NY). 1977. 

From Information meeting on accelerator breeding; Upton, 
NY, USA (18 Jan 1977). 

In Proceedings of an information meeting on accelerator- 
breeding. 

A brief discussion is given on the relative merits of accelera- 
tor breeding of fissile materials. Spallation breeding is believed to be 
easier than fusion-fission hybrids. Technological and economic issues 
of the accelerator breeder should be considered rather than using 
nonproliferation as a justification. (PMA) 


19597 (CONF-770107—, pp 383-386) Comments from the divi- 
sion of physical research. Whetstone, S.L. (Energy Research and 
Development Administration, Washington, DC). 1977. 

From Information meeting on accelerator breeding; Upton, 
NY, USA (18 Jan 1977). 
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In Proceedings of an information meeting on accelerator- 
breeding. 

A brief comparison is made of the feasibility of accelerator 
breeders versus that for hybrid fusion-fission reactors. It is felt that 
fuel costs would be two to three times greater for the accelerator 
breeder. (PMA) 


19598 (CONF-770107—, pp 387-389) Concluding remarks. 
Kouts, H.J.C. (Brookhaven National Lab., Upton, NY). 1977. 

From Information meeting on accelerator breeding; Upton, 
NY, USA (18 Jan 1977). 

In Proceedings of an information meeting on accelerator- 
breeding. 

A brief review is given of the salient points brought out at an 
information meeting on the use of particle accelerators for breeding 
fissile materials. (PMA) 


19599 (CONF-770949—2) Accelerator system for producing two- 
component beams for studies of interactive surface effects. Kaminsky, 
M.; Das, S.K.; Ekern, R.; Hess, D.C. (Argonne National Lab., Iil. 
(USA)). 1977. Contract W-31-109-ENG-38. 16p. Dep. NTIS, PC 
A02/MF AOl1. 

From International conference on low energy ion beams; 
Salford, UK (5 Sep 1977). 

For studies of interactive surface effects caused by the simul- 
taneous bombardment of targets by both chemically active and 
inactive ion species (e.g., D* and He", respectively) a two beam 
component accelerator facility was placed in operation. One compo- 
nent, consisting of light ions (e.g., H, D, He) is accelerated by a 2- 
MV Van de Graaff accelerator which provides a mass analyzed and 
focussed beam for the energy range from approximately 100-keV to 
2-MeV (for singly charged ions). The other component is a beam of 
light ions in the energy range from approximately 10-keV to 100- 
keV. This is furnished by a 100-kV dc accelerator system which 
provides a mass analyzed focussed beam. This beam is guided into 
the beam line of the Van de Graaff accelerator electrostatically, and 
with the aid of beam steerers it is made io be co-axial with the Van 
de Graaff generated beam. The angle of incidence becomes hereby a 
free parameter for the interaction of the mixed beams with a surface. 
For each beam component, current densities of 650 wA cm? on 
target can readily be obtained. In order to reduce carbon contamina- 
tion of the irradiated targets significantly, stainless steel beam lines 
have been used together with a combination of turbomolecular 
pumps and ion-sublimation pumps.A total pressure of 2 to 3 x 1078 
torr in the beam lines and of 2 x 10~° torr in the target chamber can 
be obtained readily. Experimental results on the surface damage of 
Ni bombarded simultaneously with He* and D* ions are presented. 
The importance of such studies of interactive surface effects for the 
controlled thermonuclear fusion program are discussed. 


19600 (UCRL—80102) Sixty keV D™ beams using double 
charge-exchange system. Hooper, E.B. Jr.; Anderson, O.A.; Orze- 
chowski, T.J.; Poulsen, P. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 21 Sep 1977. Contract W-7405-ENG-48. 
8p. (CONF-770940— 13). Dep. NTIS, PC A02/MF AOl1. 

From Symposium on the production and neutralization of 
negative hydrogen ions and beams; Upton, NY, USA (26 Sep 1977). 

A D™ beam with current greater than 100 ma was accelerated 
to 60 kV. The beam, with pu'se length 10 ms, was generated by 
charge-exchange in cesium vapor. The physics of generation, propa- 
gation at low energy, and acceleration is discussed. 


19601 Intense ion beam generator. Humphries, S. Jr.; Sudan, 
R.N. (to Cornell Research Foundation, Inc.). US Patent 4,045,677. 
30 Aug 1977. Filed date 11 Jun 1976. 12p. 

Methods and apparatus for producing intense megavolt ion 
beams are disclosed. In one embodiment, a reflex triode-type pulsed 
ion accelerator is described which produces ion pulses of more than 
5 kiloamperes current with a peak energy of 3 MeV. In other 
embodiments, the device is constructed so as to focus the beam of 
ions for high concentration and ease of extraction, and magnetic 
insulation is provided to increase the efficiency of operation. 


19602 Synchrophasotron of the Joint Institute for Nuclear Re- 
search and its development. Baldin, A.M.; Semenyushkin, I.N. (Joint 
Institute for Nuclear Research, Dubna). Sov. J. Plasma Phys. (Engl. 
Transl.); 3: No. 3, 244-245(May 1977). 

A brief review of the development and accomplishments of 
the Dubna synchrophasotron is given with emphasis on the accelera- 
tion of light nuclei. (AIP) 


19603 Collective heavy-ion accelerator at Dubna. Sarantsev, 
V.P.; Perel’shtein, E.A. (Joint Institute for Nuclear Research, 
Dubna). Sov. J. Plasma Phys. (Engl. Transl.); 3: No. 3, 250-259(May 
1977). 

A review of the basic ideas involved in the collective accel- 
eration method and of results of the operation of a prototype 
collective heavy-ion accelerator at the Joint Institute for Nuclear 
Research, Dubna, is presented. 
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19604 II symposium on collective methods of acceleration. 
Dubna, USSR; Joint Institute for Nuclear Research (1977). 291p. (In 
Russian and English). (JINR—D9-10500; CONF-760981—). 

From 2. symposium on collective methods of acceleration; 
Moscow, USSR (29 Sep 1976). 

Sixty-six papers, eighteen in English and forty-eight in Rus- 
sian, are presented on particle accelerators using collective accelera- 
tion methods. (PMA) 


19605 Proceedings of the fourth conference on the scientific and 
industrial applications of small accelerators. Duggan, J.L.; Morgan, 
I.L. (eds.). New York; Institute of Electrical and Electronics Engi- 
neers, Inc. (1976). 615p. (CONF-761059—). Service Center, Pis- 
cataway, NJ 

From 4. annual conference on the use of small accelerators; 
Denton, TX, USA (25 Oct 1976). 

The individual papers were abstracted separately for the data 
base. 


19606 Industrial applications of electron beam accelerators. 
Braid, W.G. Jr. (W.R. Grace and Co., Duncan, SC). pp 30-36 of In 
Proceedings of the fourth conference on the scientific and industrial 
applications of small accelerators. Duggan, J.L.; Morgan, I.L. (eds.). 
New York; Institute of Electrical and Electronics Engineers, Inc. 
(1976). 

From 4. annual conference on the use of small accelerators; 
Denton, TX, USA (25 Oct 1976). 

See CONF-761059—. 

The use of electron beam accelerators for crosslinking polyo- 
lefins for shrinking food packaging is discussed. Irradiation proce- 
dures, accelerator characteristics, and industrial operations are de- 
scribed. (PMA) 


19607 Particle induced x-ray emission analysis of archaeological 
artifacts. Ferguson, S.M.; Gibeson, J.; Rovner, I. (Western Michigan 
Univ., Kalamazoo). pp 118-119 of In Proceedings of the fourth 
conference on the scientific and industrial applications of small 
accelerators. Duggan, J.L.; Morgan, I.L. (eds.). New York; Institute 
of Electrical and Electronics Engineers, Inc. (1976). 

From 4. annual.conference on the use of small accelerators; 
Denton, TX, USA (25 Oct 1976). 

See CONF-761059—. 

PIXEA was used to trace element “fingerprint” obsidian 
artifacts from the Mayan culture of Central Yucatan. The procedure 
is very simple, requires a Si(Li) detector of only modest resolution, 
and does not damage the artifact. It appears that the influences of 
central Mexico reached central Yucatan earlier, and lasted longer 
than had previously been supposed. PIXEA is also being used for 
the study of chert artifacts found in Michigan. 


19608 Continuous time sequential analysis of air particulate 
matter with proton beams. Courtney, W.J. (Florida A and M Univ., 
Tallahassee); Kaufmann, H.C.; Nelson, J.W. pp 120-123 of In Pro- 
ceedings of the fourth conference on the scientific and industrial 
applications of small accelerators. Duggan, J.L.; Morgan, I.L. (eds.). 
New York; Institute of Electrical and Electronics Engineers, Inc. 
(1976). 

From 4. annual conference on the use of small accelerators; 
Denton, TX, USA (25 Oct 1976). 

See CONF-761059—. 

Proton beams of the Florida State University Tandem Van de 
Graaff are used to examine the elemental content of atmospheric 
particulate matter. Proton induced x-ray emission analysis allows 
quantitative determination of elements heavier than Si and proton 
elastic scattering is employed for elements lighter than Cl. Use of 
filter samples which are continuous in time is an aid in establishing 
the reliability of short term concentration variations as well as in 
determining the correlations between elements. A study of roadway 
aerosol composition along an experimental track has shown that 
sulfur aerosol from catalytic converters can be detected above a 
fluctuating natural sulfur background. 


19609 Production of intense pulsed ion beams for near term 
applications. Humphries, S. Jr. (Cornell Univ., Ithaca, NY). pp 203- 
214 of In Proceedings of the fourth conference on the scientific and 
industrial applications of small accelerators. Duggan, J.L.; Morgan, 
I.L. (eds.). New York; Institute of Electrical and Electronics Engi- 
neers, Inc. (1976). 

From 4. annual conference on the use of small accelerators; 
Denton, TX, USA (25 Oct 1976). 

See CONF-761059—. 

The recent development of intense pulsed ion accelerators has 
been chiefly aimed at applications for controlled fusion. The physics 
and current state of the art of these devices are reviewed. Lines of 
development are suggested that may not only give unique opportuni- 
ties for high instantaneous fluxes, but also make pulsed sources more 
competitive with steady state accelerators as regards duty cycle and 
reliability. 
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19610 Accelerator manufacturer's responsibilities under the Radi- 
ation Control for Health and Safety Act of 1968. Gundaker, W.E. 
(Bureau of ery Health, Rockville, MD). pp 338-341 of In 
Proceedings of the fourth conference on the scientific and industrial 
applications of small accelerators. Duggan, J.L.; Morgan, I.L. (eds.). 
New York; Institute of Electrical and Electronics Engineers, Inc. 
1976). 

. , From 4. annual conference on the use of small accelerators; 
Denton, TX, USA (25 Oct 1976). 

See CONF-761059—. 

Under the provision of the Radiation Control for Health and 
Safety Act, an accelerator manufacturer must notify the FDA 
Bureau of Radiological Health if he discovers that an accelerator has 
been produced, assembled or imported by him that contains a defect 
relating to the safety of use by reason of emitting electronic product 
radiation. Unless granted an exemption by the Agency, he must also 
notify all purchasers of the defect and at no cost either repair, 
replace or refund the cost of the defective product. In addition, all 
accelerator manufacturers are required to submit reports of any 
accidents arising from the manufacturing, testing and use of the 
accelerator. If the accelerator is intended to produce x radiation, the 
manufacturer must also submit initial, model change and annual 
reports. The law allows the FDA to prescribe performance stan- 
dards for accelerators if such standards are necessary for the protec- 
tion of the public health. A radiation safety performance standard 
for accelerators has not been developed at this time, but the Bureau 
is evaluating the needed actions to be taken in the area of radiation 
therapy. 


19611 Safety aspects associated with industrial use of particle 
accelerators. Nickerson, E.B. (W.R. Grace and Co., Duncan, SC). pp 
342-347 of In Proceedings of the fourth conference on the scientific 
and industrial applications of small accelerators. Duggan, J.L.; 
Morgan, I.L. (eds.). New York; Institute of Electrical and Electron- 
ics Engineers, Inc. (1976). 

From 4. annual conference on the use of small accelerators; 
Denton, TX, USA (25 Oct 1976). 

See CONF-761059—. 

The primary elements necessary for a comprehensive radi- 
ation safety program for industrial electron accelerators are de- 
scribed. These include: visible support by management, education 
and review for operating personnel, comprehensive procedures, 
periodic equipment inspection, interlock redundancy, responsibility 
and authority for the Radiation Safety Officer. 


19612 State registration and inspection programs for particle 
accelerators. Bailey, E.D. (Texas Dept. of Health Resources, 
Austin). pp 363-369 of In Proceedings of the fourth conference on 
the scientific and industrial applications of small accelerators. 
Duggan, J.L.; Morgan, I.L. (eds.). New York; Institute of Electrical 
and Electronics Engineers, Inc. (1976). 

From 4. annual conference on the use of small accelerators; 
Denton, TX, USA (25 Oct 1976). 

See CONF-761059—. 

The Suggested State Regulations for Control of 
Radiation(SSRCR) are recommended by the Council of State Gov- 
ernments and the National Conference of Radiation Control Pro- 
gram Directors as the model regulations which states should adopt 
in order to have adequate regulation and uniformity from state to 
state. These regulations are used as a basis for reviewing the current 
status of accelerator regulation in each state. The SSRCR does 
contain a separate part for registration (Part B—Registration of 
Radiation Machine Facilities and Services) and a separate part (Part 
I—Radiation Safety Requirements for Particle Accelerators) with 
specific requirements for the possession and use of accelerators. In 
addition, medical accelerators have additional requirements in Part 
F—X-Rays in The Heating Acts. These regulations specify require- 
ments related to limitations of use, shielding and safety design 
requirements, control and interlock systems, warning devices, oper- 
ating procedures, radiation monitoring, and calibration of medical 
accelerators. 


19613 High resolution studies of shallow surface layers. Kal- 
bitzer, S.; Feuerstein, A.; Oetzmann, H.; Wittner, J. (Max-Planck- 
Institut fuer Kernphysik, Heidelberg). pp 403-410 of In Proceedings 
of the fourth conference on the scientific and industrial applications 
of small accelerators. Duggan, J.L.; Morgan, I.L. (eds.). New York; 
Institute of Electrical and Electronics Engineers, Inc. (1976). 

From 4. annual conference on the use of small accelerators; 
Denton, TX, USA (25 Oct 1976). 

See CONF-761059—. 

High resolution ion backscattering analysis with small accel- 
erators of the van-de-Graaff type was studied. Applications to and 
limitations of surface layer analysis are discussed and compared with 
experimental results. 


19614 Upgrading of single stage accelerators. Bethge, K.; Bau- 
mann, H.; Meinel, K.; Klein, H.; Junior, P.; Schempp, A.; Deitingh- 
off, H. (Univ., Frankfurt am Main). pp 461-468 of In Proceedings of 


ERA VOL. 3, NO. 8 


the fourth conference on the scientific and industrial applications of 
small accelerators. Duggan, J.L.; Morgan, I.L. (eds.). New York; 
Institute of Electrical and Electronics Engineers, Inc. (1976). 

From 4. annual conference on the use of small accelerators; 
Denton, TX, USA (25 Oct 1976). 

See CONF-761059—. 

The Frankfurt CN-Van de Graaff accelerator is undergoing a 
process of upgrading which includes the installation of an accelerat- 
ing tube with stainless electrodes, a low power PIG ion source and 
an improvement of the vacuum system. An energy increase can be 
achieved by installing a foil stripper and by assembling spiral resona- 
tors as a post accelerating system. 


19615 Design of a 300 kV heavy ion accelerator. Gale, D.S. (East 
Texas State Univ., Commerce). pp 471-475 of In Proceedings of the 
fourth conference on the scientific and industrial applications of 
small accelerators. Duggan, J.L.; Morgan, I.L. (eds.). New York; 
Institute of Electrical and Electronics Engineers, Inc. (1976). 

From 4. annual conference on the use of small accelerators; 
Denton, TX, USA (25 Oct 1976). 

See CONF-761059—. 

The design of a 300 kV heavy ion accelerator is described. 
Two design aspects are emphasized: the telemetry system and the 
voltage control system. Telemetry with the high voltage terminal is 
achieved by transmitting digital light signals along fiber optics to a 
microprocessor. Voltage is controlled by a microprocessor and a 
hybrid analog/digital system. The relative merits of a microproces- 
sor based system are discussed. 


19616 Heavy-ion simulated neutron damage facility at Oak Ridge 
National Laboratory. Wells, G.W. (Oak Ridge National Lab., TN). 
pp 480 of In Proceedings of the fourth conference on the scientific 
and industrial applications of small accelerators. Duggan, J.L.; 
Morgan, I.L. (eds.). New York; Institute of Electrical and Electron- 
ics Engineers, Inc. (1976). 

From 4. annual conference on the use of small accelerators; 
Denton, TX, USA (25 Oct 1976). 

See CONF-761059—. 

The heavy-ion simulated neutron damage facility at ORNL 
has been upgraded to provide simultaneous target irradiation with 
both Ni (4 MeV) ions and He (400 keV) ions. The He* ion energy is 
varied continuously during a run from 400 keV to 200 keV at 
various cycle times from 6 sec/cycle to 60 sec/cycle in order to 
cover the same target penetration as the Ni ion. The He accelerator 
terminal voltage is varied by a triangular ramp drive on the belt 
charge. A dual transmitting Faraday cup has been designed to sense 
beam size and develop signals to drive focussing devices to maintain 
uniformity of beam density over the target. 


19617 Using neutrons from the DT reaction for radiotherapy. 
Bloch, P. (Hospital of the Univ. of Pennsylvania, Philadelphia). pp 
496-501 of In Proceedings of the fourth conference on the scientific 
and industrial applications of small accelerators. Duggan, J.L.; 
Morgan, I.L. (eds.). New York; Institute of Electrical and Electron- 
ics Engineers, Inc. (1976). 

From 4. annual conference on the use of small accelerators; 
Denton, TX, USA (25 Oct 1976). 

See CONF-761059—. 

The fusion of deuterium and tritium nuclei results in a 14 
MeV neutron. The energy of the deuterium and/or tritium ions need 
only be 150 to 200 keV for the fusion reaction to occur. Ions having 
such energies can be obtained from a moderate size accelerator. An 
adequate neutron fluence is required if this source of neutrons is to 
be utilized for cancer therapy. For example, to deliver a daily tumor 
dose of 67 neutron rads, which is equivalent to 200 rads from 
photons, at a 10 cm depth for a 15 x 15 cm? field at a source tumor 
distance of 125 cm requires a neutron flux of 8 x 10'? n/s in order 
that the treatment time per fraction be less than five minutes. Several 
different approaches to achieving this neutron fluence appear prom- 
ising. For a neutron therapy machine the accelerator tube should be 
shielded in a housing with less than 1 percent transmission of 14 
MeV neutrons. The mass of such a shield is approximately 12.5 tons. 
For the convenience and ease of patient treatment set-up it is 
desirable that the neutron source be isocentrically mounted. A DT 
neutron generator therapy facility will fit into a treatment room 
having approximately the same floor space as that required for a 
Cobalt-60 radiotherapy unit. 


19618 Small proton linear accelerator as a source of neutrons for 
radiotherapy. Swenson, D.A.; Knapp, E.A. (Los Alamos Scientific 
Lab., NM). pp 502-507 of In Proceedings of the fourth conference 
on the scientific and industrial applications of small accelerators. 
Duggan, J.L.; Morgan, I.L. (eds.). New York; Institute of Electrical 
and Electronics Engineers, Inc. (1976). 

From 4. annual conference on the use of small accelerators; 
Denton, TX, USA (25 Oct 1976). 

See CONF-761059—. 

A program of development of smaller, less expensive and 
more reliable proton linacs for medical applications should yield an 
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attractive alternative to the cyclotron as a source of neutrons for 
radiotherapy. The major innovations of this program that are appli- 
cable to the neutron source application are: higher frequency struc- 
tures (450 MHz), higher accelerating gradients (5 MV/m), lower 
injection energy (few hundred kV), and alternating phase focusing 
for the first few meters, followed by permanent-magnet quadrupole 
focusing for the remainder of the linac. The current status of this 
program is described, and a tentative design of a small proton linac 
and an isocentric neutron delivery system are presented. 


19619 Neutron radiography using the Birmingham Dynamitron 
accelerator. Hawkesworth, M.R.; Walker, J. (Univ. of Birmingham, 
Eng.). pp 508-512 of In Proceedings of the fourth conference on the 
scientific and industrial applications of small accelerators. Duggan, 
J.L.; Morgan, I.L. (eds.). New York; Institute of Electrical and 
Electronics Engineers, Inc. (1976). 

From 4. annual conference on the use of small accelerators; 
Denton, TX, USA (25 Oct 1976). 

See CONF-761059—. 

The Birmingham Dynamitron (3 MeV, 2 mA) is a very 
suitable accelerator for neutron radiography. At 3 MeV both the 
Be(p,n) and Be(d,n) reactions have a high yield, so that a compara- 
tively robust and long-life target material is available. Moreover, the 
high current capability of the accelerator coupled with the relatively 
low energy of the neutrons from these reactions ensures that high 
fluxes of thermal neutrons (in terms of those produced by small 
accelerators) can be obtained in a variety of moderators. The n- 
radiography facility under development in Birmingham is described. 
It is based on a target of beryllium metal in a water moderator. 
Thermal flux distributions were measured for both the proton and 
deuteron reactions and these are presented. One of the most impor- 
tant applications of an accelerator-based radiographic facility is the 
examination of reactor fuel, both before and after irradiation. Thus it 
is important to show that the transfer technique can be employed 
with realistic exposure times. Radiographs of Advanced Gas Reac- 
tor fuel have been obtained using dysprosium screens and the 
transfer technique; a typical example is presented. 


19620 Non-vacuum analysis. Deconninck, G. (Facultes Univer- 
sitaires de Namur, Belgium). pp 533-542 of In Proceedings of the 
fourth conference on the scientific and industrial applications of 
small accelerators. Duggan, J.L.; Morgan, I.L. (eds.). New York; 
Institute of Electrical and Electronics Engineers, Inc. (1976). 

From 4. annual conference on the use of small accelerators; 
Denton, TX, USA (25 Oct 1976). 

See CONF-761059—. 

A new application of low energy accelerators (2 to 3 MeV) is 
presented. Proton beams are used at atmospheric pressure for trace 
analysis using x-ray and gamma-ray detection. This technique can be 
used for liquids and biological sample analysis and provides a fast, 
reliable and sensitive (ppM) method of trace element detection; 
several applications are given. 


19621 Analysis of biological material using ion beams of a few 
MeV energy. Cookson, J.A. (Atomic Energy Research Establish- 
ment, Harwell, Eng.). pp 543-548 of In Proceedings of the fourth 
conference on the scientific and industrial applications of small 
accelerators. Duggan, J.L.; Morgan, I.L. (eds.). New York; Institute 
of Electrical and Electronics Engineers, Inc. (1976). 

From 4. annual conference on the use of small accelerators; 
Denton, TX, USA (25 Oct 1976). 

See CONF-761059—. 

A review is given of the applications of ion beam analysis of 
biological materials by means of elastic scattering, nuclear reactions 
and x-ray production. The techniques which are specially relevant to 
biological materials, rather than the general principles which are 
already well covered in the literature, are discussed. The three 
techniques and their use for biological analysis are discussed in turn, 
with treatment of relevant practical matters such as specimen prep- 
aration. Finally some recent developments of ion beam analysis are 
described. 


BEAM DYNAMICS, FIELD CALCULATIONS, AND 
ION OPTICS 


REFER ALSO TO CITATION(S) 19643 


19622 (BNL—23520) Space charge neutralization of high bright- 
ness ion beams. Mobley, R.M.; Irani, A.A.; LeMaire, J.L.; Maschke, 
A.W. (Brookhaven National Lab., Upton, N.Y. (USA)). 1977. Con- 
tract EY-76-C-02-0016. 11p. (CONF-771035—17). Dep. NTIS, PC 
A02/MF AOl. 

From 2. international topical conference; Ithaca, NY, USA (3 
Oct 1977). 

Experiments are under way to investigate the extent to which 
various space charge neutralization methods will allow one to 
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exceed the space charge limited transport condition. Imperfect spa- 
tial neutralization will result in nonlinear fields which have the effect 
of diluting the phase space density of the beam, and thereby increas- 
ing the emittance. These experiments give quantitative results on the 
problem of vacuum neutralization in the final focus/transport for a 
heavy ion fusion reactor. 


19623 Particle acceleration in plasmas. Fainberg, Y.B. 
(Khar’kov Physicotechnical Institute, Academy of Sciences of the 
Ukrainian SSR). Sov. J. Plasma Phys. (Engl. Transl.); 3: No. 3, 246- 
249(May 1977). 

Theoretical and experimental research on acceleration by 
waves excited in a plasma by a particle beam or by external micro- 
wave sources is reviewed briefly. The possibility of acceleration by 
high-current proton beams is discussed. 


19624 Time distribution of the velocity of plasma components on 
a pulse electromagnetic accelerator. Ivanova, L.E. Zh. Prikl. Spek- 
trosk.; 26: No. 1, 19-25(Jan 1977). (In Russian). 

A presentation is given of the results of investigating the 
velocity distribution of various plasma components over a cross- 
section of a pulse electromagnetic accelerator (initial voltage on the 
set of condensers of 3 to 5 kV, characteristic discharge time of 38 to 
40 ps, residual gas pressure of 5 x 10-5mm Hg std, working body of 
fluoroplastic insulator and electrode material). Two accelerator 
models differing in length (1 = 26 cm, l = 4 cm) were investigated. 
Velocity changes were carried out by slit scanning and by time of 
flight with photoelectric registration and from the Doppler shift of 
spectral lines. It is shown that, on changing the voltage from 3 to 5 
kV, the directional velocity hardly changes. In this case, a large 
increase in concentration of charged particles is noted. In the first 3 
to 4 ps the appearance of a fore-cluster is characteristic whose 
velocity is 2 x 107 and 0.8 x 107 cm/s for the models 1, = 26 cm and 
lk = 4 cm respectively. At main time of discharge (6 to 24 ys) the 
directional velocity changes slightly (5 to 8%), and is 6 x 10° and 4 x 
10° cm/s for the above models respectively. On moving to a distance 
of 10 to 12 cm from the accelerator cross-section there is practically 
no change in velocity. On measuring the velocities of separate 
plasma components it is shown that the change in velocity with time 
is analogous for all the ions under study (C II, C III, F Il, Al II, Al 
III). For the model 1; = 26 cm, some difference is noted in the 
velocities for various ions. For the model lk = 4 cm the concentra- 
tion is an order of magnitude greater (n/sub e/ = 10!’ cm-*). Hence 
the velocities of various plasma components are very close. (SJR). 


19625 Methods for calculating energy and current requirements 
for industrial electron beam processing. Cleland, M.R.; Farrell, J.P. 
(Radiation Dynamics, Inc., Melville, NY). pp 133-141 of In Proceed- 
ings of the fourth conference on the scientific and industrial applica- 
tions of small accelerators. Duggan, J.L.; Morgan, I.L. (eds.). New 
York; Institute of Electrical and Electronics Engineers, Inc. (1976). 

From 4. annual conference on the use of small accelerators; 
Denton, TX, USA (25 Oct 1976). 

See CONF-761059—. 

The practical problems of determining electron beam param- 
eters for industrial irradiation processes are discussed. To assist the 
radiation engineer in this task, the physical aspects of electron beam 
absorption are briefly described. Formulas are derived for calculat- 
ing the surface dose in the treated material using the electron energy, 
beam current and the area thruput rate of the conveyor. For thick 
absorbers electron transport results are used to obtain the depth-dose 
distributions. From these the average dose in the material, anti D, 
and the beam power utilization efficiency, F/sub p/, can be found by 
integration over the distributions. These concepts can be used to 
relate the electron beam power to the mass thruput rate. Qualitative- 
ly, the thickness of the material determines the beam energy, the area 
thruput rate and surface dose determine the beam current while the 
mass thruput rate and average depth-dose determine the beam power 
requirements. Graphs are presented showing these relationships as a 
function of electron energy from 0.2 to 4.0 MeV for polystyrene. 
With this information, the determination of electron energy and 
current requirements is a relatively simple procedure. 


19626 Physical requirements of a neutron beam for radiotherapy. 
Grant, W.H. III (M.D. Anderson Hospital and Tumor Inst., Hous- 
ton, TX); Almond, P.R.; Otte, V.A.; Smathers, J.B. pp 493-495 of In 
Proceedings of the fourth conference on the scientific and industrial 
applications of small accelerators. Duggan, J.L.; Morgan, I.L. (eds.). 
New York; Institute of Electrical and Electronics Engineers, Inc. 
(1976). 

From 4. annual conference on the use of small accelerators; 
Denton, TX, USA (25 Oct 1976). 

See CONF-761059—. 

The application of neutrons in the treatment of cancer is a 
compromise between the biological effectiveness of densely ionizing 
radiation and the dose rate, dose distribution, and precision of 
conventional megavoltage x-ray therapy machines. The clinical pa- 
rameters that must be considered in the design of a machine for the 
production of neutrons for radiotherapy include cost, size (or loca- 
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tion relative to the hospital), the availability of the therapy beam 
when needed, ease of patient treatment set-up, as well as neutron flux 
(dose rate) and energy (depth dose). Comparisons to conventional x- 
ray therapy machines, in the aforementioned parameters, are made. 


19627 Contrast mechanisms in scanning transmission ion micros- 
copy. Escovitz, W.H.; Fox, T.R.; Levi-Setti, R. (Univ. of Chicago). 
pp 553-556 of In Proceedings ‘of the fourth conference on the 
scientific and industrial applications of small accelerators. Duggan, 
J.L.; Morgan, I.L. (eds.). New York; Institute of Electrical and 
Electronics Engineers, Inc. (1976). 

From 4. annual conference on the use of small accelerators; 
Denton, TX, USA (25 Oct 1976). 

See CONF-761059—. 

Contrast formation in the scanning transmission ion micro- 
scope is discussed. Several contrast mechanisms are discussed, in- 
cluding stopping, elastic scattering, and charge exchange. 


AUXILIARIES AND COMPONENTS 
REFER ALSO TO CITATION(S) 19389, 19390 


19628 Electron beam collimator. Peacock, J. (to U.S. Philips 
Corp.). US Patent 4,053,808. 11 Oct 1977. Priority date 13 Nov 1975, 
United pny. dom of Great Britain and Northern Ireland (UK). 6p. 

electron beam collimator is formed by two pairs of multi- 
leaved one plates connected by slideable members permitting the 
dimensions of the collimator to be altered. 


19629 Use of graphite as a health physics monitor for high energy 
neutrons. Hobbs, T.G. (National Bureau of Standards, Washington, 
DC). pp 357-362 of In Proceedings of the fourth conference on the 
scientific and industrial applications of small accelerators. Duggan, 
J.L.; Morgan, I.L. (eds.). New York; Institute of Electrical and 
Electronics Engineers, Inc. (1976). 

From 4. annual conference on the use of small accelerators; 
Denton, TX, USA (25 Oct 1976). 

See CONF-761059—. 

Solid, nuclear-purity graphite, machined into cup shapes, is 
activated by neutrons with energies greater than 20.2 MeV by 
%2C(n,2n)"'C. The resulting 20.3 minute half-life, positron-emitting 
1C is measured with Nal(T1) detectors. Comparison of the results of 
the solid monitor with results from simultaneously irradiated powder 
results, coupled with an efficiency for powder doped with a positron 
emitter, shows that neutron flux densities below 1 n/cm?-s can be 
detected 


19630 Accelerator fast thin valve (Oct 1965) (Engineering Mate- 
rials). (Stanford Linear Accelerator Center, Calif. (USA)). (CAPE— 
2582). 

29 drawings. 

A complete set of drawings are given for an accelerator fast 
thin valve installed in the SLAC two mile linac. The drawings 
include details of the end plate, seal tube, shaft-flap, solenoid, spacer 
plate, upper bellows adapter, heater pad, and other hardware. 


EXPERIMENTAL FACILITIES AND EQUIPMENT 


19631 (LA—6951-M) QMODULE: CAMAC modules recog- 
nized by the QAL compiler. Kellogg, M.; Minor, M.M.; Shlaer, S.; 
Spencer, N.; Thomas, R.F. Jr.; van der Beken, H. (Los Alamos 
Scientific Lab., N.Mex. (USA)). Oct 1977. Contract W-7405-ENG- 
36. 17p. Dep. NTIS, PC A02/MF AOl1. 

The compiler for the Q Analyzer Language, QAL, recognizes 
a certain set of CAMAC modules as having known characteristics. 
The conventions and procedures used to describe these modules are 
discussed as well as the tools available to the user for extending this 
set as required. 


19632 (LA-UR—77-1054) Neutron spectra characteristics for 
the intense neutron source, INS. Battat, M.; Dierckx, R.; Emigh, C.R 
(Los Alamos Scientific Lab., N.Mex. (USA)). 1977. Contract W- 
7405-ENG-36. 17p. (CONF-770523—2). Dep. NTIS, PC A02/MF 
AOl. 

From Symposium on neutron cross sections 10-40 MeV; 
Upton, NY, USA (3 May 1977). 

The Intense Neutron Source, INS, facility is presently under 
construction at the Los Alamos Scientific Laboratory. Its purpose is 
to provide a broad base for research work related to the radiation 
effects produced by 14-MeV neutrons from a D-T burn of a fusion 
reactor. The INS facility produces a D-T burn-like reaction from the 
collision of an intense tritium-ion beam with a supersonic jet target 
of deuterium gas. The reaction produces a typical D-T 14-MeV 
neutron spectrum. By adding a fission blanket surrounding the D-T 
“burn,” the neutron spectral shape may be tailored to match almost 
perfectly the anticipated first-wall spectra from presently proposed 
fusion reactors. With a blanket in place, the total production of 
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neutrons can be as large as 3 x 10'°n/s and experimental volumes of 
the order of 1000 cm* can be available at flux levels greater than 0.6 
x 10'*n/cm?s. 


19633 (LA-UR—77-2642) PDP 11/03 based, dual-parameter 
data acquisition system. Giesler, G.C.; Perry, D.G. (Los Alamos 
Scientific Lab., N.Mex. (USA)). 1977. Contract W-7405-ENG-36. 
6p. (CONF-771144—1). Dep. NTIS, PC A02/MF AO1. 

From DECUS meeting; San Diego, CA, USA (28 Nov 1977). 

A system was built using a PDP-11/03 to acquire nuclear 
spectroscopic data either as dual-parameter coincidence data or as 
two single-parameter spectra. Two nuclear spectroscopy ADC’s are 
connected through a locally built interface to a PDP-11/03. The 
computer will either store the data from the ADC's as two indepen- 
dent spectra or store the data in two-parameter list format depending 
on the program used. Some initial examination of the dual-parameter 
data can be done to eliminate bad points from the data. When the 
single-parameter counting is done or when a dual-parameter buffer is 
full, the data collected are transfered via CAMAC to the main 
computer for further processing. Terminals on the main computer 
are used for the experimenter to communicate through CAMAC to 
the PDP-11/03. 


19634 “PIP”: a proton irradiation port at LAMPF. Wilson, M.T. 
(Los Alamos Scientific Lab., NM). Trans. Am. Nucl. Soc.; 27: 1026- 
1027(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


19635 Thin windows for gaseous and liquid targets: an optimiz- 
ation procedure. Gray, W.H. (Oak Ridge National Lab., TN); Has- 
senzah, W.V. pp 526-534 of In Advances in cryogenic engineering. 
Volume 22. Timmerhaus, K.D.; Reed, R.P.; Clark, A.F. (eds.). New 
York; Plenum Press (1977). 

From International cryogenic materials conference; Kingston, 
Ontario, Canada (22 Jul 1975). 

See CONF-750716—. 

Many particle and nuclear physics experiments require cryo- 
genic liquid, cryogenic high-pressure gas, or simply high-pressure 
gas targets with thin windows. A comparison of the various materi- 
als on the basis of their performance as a target window, however, 
has not been available. In order that window design may be based on 
a complete understanding of the relationship between pressure and 
deflection, an experimental program was carried out in two phases. 
In the first, a series of measurements on various materials at room 
temperature and in liquid nitrogen were performed. Both the rupture 
pressure and the deflection of the center point of the window were 
determined for several combinations of material and window geome- 
try as a function of pressure. Various materials are compared in 
terms of rupture pressure as a function of window thickness and 
diameter. In the second phase the window shape was measured for 
several window materials, thicknesses, geometries, and pressures. 
Measurements of deflections and rupture pressures of a representa- 
tive sample of window materials and geometries provide sufficient 
information to calculate the rupture pressure for most candidate 
target window materials. The results of the measurements were used 
to formulate a graphical method for determining a safe thickness for 
circular windows for the commonly used window materials. For 
more complex geometries, or for materials not tested here, the 
program MEMBRAN may be used to calculate window deflection, 
shape, and rupture pressure, given the stress—strain characteristics 
of the material and the window geometry. 


19636 Scanning proton microprobe in an atmospheric environ- 
ment. Grodzins, L. (Massachusetts Inst. of Tech., Cambridge); Horo- 
witz, P.; Ryan, J. pp 75-90 of In Proceedings of the fourth confer- 
ence on the scientific and industrial applications of small accelera- 
tors. Duggan, J.L.; Morgan, I.L. (eds.). New York; Institute of 
Electrical and Electronics Engineers, Inc. (1976). 

From 4. annual conference on the use of small accelerators; 
Denton, TX, USA (25 Oct 1976). 

See CONF-761059—. 

The advantages and limitations of the scanning proton micro- 
probe (SPM) for determining the spacial distribution of elements are 
discussed. Special attention is given to the SPM with x-ray detection 
in which the sample is in an atmospheric environment. This develop- 
ment retains the high sensitivity of SPM to the detection of trace 
elements in thick targets, with beams of micron resolution, and adds 
the important capability of examining hydrated samples. Illustrations 
are given of recent application of the technique to the study of single 
strands of hair, hydrated tissue, and solid state materials. 


19637 Role of automation in ion-excited x-ray analytical tech- 
niques. Cahill, T.A. (Univ. of California, Davis). pp 469-470 of In 
Proceedings of the fourth conference on the scientific and industrial 
applications of small accelerators. Duggan, J.L.; Morgan, I.L. (eds.). 
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New York; Institute of Electrical and Electronics Engineers, Inc. 
1976). 

. aa 4. annual conference on the use of small accelerators; 
Denton, TX, USA (25 Oct 1976). 

See CONF-761059—. 

Automation of data acquisition and reduction for elemental 
analysis by ion-excited x-rays can increase the amount of information 
generated per unit time and cost. This automation can occur on 
several levels—data acquisition and sample handling, data reduction, 
and even interpretation, to some extent. A discussion is given of the 
role of automation in data acquisition and in particular those aspects 
of automation that can improve the quality of the data through fast 
(100 ns) dialogue between the accelerator and the data acquisition 
system. 


19638 Protein analysis using the reaction '*N(p,n)'*O. Standing, 
K.G.; Dohan, D.A. (Univ. of Manitoba, Winnipeg). pp 549-552 of In 
Proceedings of the fourth conference on the scientific and industrial 
applications of small accelerators. Duggan, J.L.; Morgan, I.L. (eds.). 
New York; Institute of Electrical and Electronics Engineers, Inc. 
(1976). 

From 4. annual conference on the use of small accelerators; 
Denton, TX, USA (25 Oct 1976). 

See CONF-761059—. 

A new technique for protein (nitrogen) measurement uses a 
beam of 16 MeV protons. The decay of “O produced in the 
™N(p,n)'*O reaction is detected off-line by its characteristic 2.31 
MeV y ray (tau/sub '/2/ = 71 sec). The proton flux is determined 
by the beam current collected in the sample. This method gives an 
unambiguous measurement of the abundance of nitrogen, since no 
other reaction can produce '*O from 16 MeV protons. A prototype 
system for automatic sample handling was constructed. Samples are 
carried into the irradiation area on a conveyor belt. After irradiation 
they travel back on the other side of the belt through a shielding 
wall into a counting area. The laboratory PDP 15/40 computer 
controls the entire operation. At present the system is being tested at 
a rate of two samples per minute. 


19639 Technique to measure distribution of electron current den- 
sity and electron trajectories in a high current relativistic electron 
beam. Bradley, L.P. (Univ of Calif, Lawrence Livermor. Lab). Rev. 
Sci. Instrum.; 46: No. 6, 673-676(Jun 1975). 

A passive dosimetric technique was used which maps electron 
current density with a spatial resolution of 0.013 cm at 300 keV 
Electron divergence and emittance angles are distinguished and can 
be mapped at any point in an intense electron beam with an accuracy 
of 10%. The technique applies to beams of up to 50 kA/cm? and 100 
keV-3 MeV. 19 refs. 


19640 (UCRL-Trans—11305) Energy spectra of 14-MeV neu- 
trons. Michel, R.; Weigel, H. Translated from Radiochim. Acta; 22: 
No. 1/2, 1-10(1975). 26p. Dep. NTIS, PC A03/MF AO1. 

A method for the approximate calculation of energy spectra 
of so called "14-MeV” neutrons produced by a DT reaction is 
described. The work consists of two parts. The first is concerned 
with the production of neutrons. In this case several possible reac- 
tion types and the energy loss of the projectiles in a *H—Ti target 
determine the neutron energy. The second part describes the trajec- 
tory of the neutrons from the point of their production to the interior 
of the sample. Here elastic scattering and the dependence of the 
neutron energy from irradiation geometry and sample size have to be 
taken into account. For a sealed-off neutron-tube (Philips Type 
18602) it is shown that the common assumption of having nearly 
monoenergetic neutrons with a discrete energy of 14.7 MeV is not 
correct. The mean energies of the calculated distributions differ 
(even for small samples) up to 0.8 MeV from 14.7 MeV. The 
necessity to consider the actual n-energy spectra with regard to 
cross section and flux determinations is demonstrated on appropriate 
examples. 7 figures, 6 tables. 


STORAGE RINGS 
REFER ALSO TO CITATION(S) 19649, 19650, 19651, 19652, 19653 


19641 (BNL—23446) Computer facilities for Isabelle data han- 
dling. Kramer, M.A.; Love, W.A.; Miller, R.J.; Zeller, M. (City 
Coll., New York (USA); Brookhaven National Lab., Upton, N.Y. 
(USA); Argonne National Lab., Ill. (USA); Yale Univ., New Haven, 
Conn. (USA)). 1977. Contract EY-76-C-02-0016. 16p. Dep. NTIS, 
PC A02/MF AOl. 

The analysis of data produced by Isabelle experiments will 
need a large system of computers. Included in the array should be a 
substantial computer system at each Isabelle intersection in use. 
These systems must include enough computer power to keep experi- 
menters aware of the status of the experiment. This will require at 
least one very fast sophisticated processor in the system, the size 
depending on the experiment. Other features of the intersection 
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systems must be a good, high speed graphic display, ability to record 
data on magnetic tape at 500 to 1000 KB, and a high-speed link to a 
central computer. The operating system software must support mul- 
tiple interactive users. A substantially larger capacity computer 
system, shared by the six intersection region experiments, must be 
available with good turnaround for experimenters while Isabelle is 
running. The computer mainframes should idealiy be compatible 
members of the same family of computers. A very large computation 
load will be generated by the post experiment data reduction. Much 
of this may have to be run at lower priority. A computer support 
group will be required to maintain the ones system and to 
provide and maintain software common to all experiments. Such 
software support may include providing a compatible compiler. 
Special superfast computing hardware or special function processors 
constructed with microprocessor circuitry may be necessary both in 
the data gathering and data processing work. Thus, both the local 
and central processors should be chosen with the possibility of 
interfacing such devices in mind. 


19642 (BNL—23468) Conventional’ Cerenkov counters at ISA- 
BELLE. Foley, K.J. (Brookhaven National Lab., Upton, N.Y. 
(USA)). 1977. Contract EY-76-C-02-0016. 7p. (CONF-770753—1). 
Dep. NTIS, PC A02/MF AO1. 

From Isabelle workshop; Upton, NY, USA (18 Jul 1977). 

Cherenkov counters to be used with ISABELLE are de- 
scribed. The three counters used in the Hadron Spectrometer can be 
used to identify particles in the range 10 to 40 GeV/c with pions 
separated from heavier particles down to approximately 3 GeV/c. A 
longer spectrometer for 400 x 400 GeV operation should also be 
used. The spectrometers may be used with CO2 and He. The range 
of particle identification of 8 to 60 GeV/c with pions separated from 
heavier particles down to approximately 5 GeV/c is possible. (FS) 


19643 Properties, sources, and research applications of synchro- 
tron radiation. Lindau, I.; Winick, H. (Stanford Univ., CA). pp 215- 
224 of In Proceedings of the fourth conference on the scientific and 
industrial applications of small accelerators. Duggan, J.L.; Morgan, 
I.L. (eds.). New York; Institute of Electrical and Electronics Engi- 
neers, Inc. (1976). 

From 4. annual conference on the use of small accelerators; 
Denton, TX, USA (25 Oct 1976). 

See CONF-761059—. 

The development of modern electron o—- rings for high 
energy physics research has provided other disciplines with a new 
unique radiation source, namely synchrotron radiation. During the 
last few years synchrotron radiation has been established as an 
important spectroscopic technique within physics, chemistry, and 
biology. A review is given of the general properties of synchrotron 
radiation and its characteristics as a radiation source: (a) intense, 
continuous spectral distribution from the infrared to the hard x-ray 
regions; (b) highly collimated and (c) highly polarized radiation; (d) 
pulsed radiation with nanosecond time structure. The Stanford 
Synchrotron Radiation Project (SSRP) was established as a U.S. 
national facility for synchrotron radiation research in 1973 and is 
described in some detail. A short summary is given of the scientific 
program at SSRP describing a few of the ongoing research projects. 
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GENERAL DETECTORS AND MONITORS 


REFER ALSO TO CITATION(S) 17559, 17560, 17629, 17699, 
17800, 17940, 19406, 19956, 20110 


19644 Automatic counting channel and analysis system for neu- 
tron sensor performance testing. Ellis, W.H. (Univ. of Florida, 
Gainesville); Pare, V.K.; Burns, S. Trans. Am. Nucl. Soc.; 27: 680- 
682(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


19645 Liquid scintillation counter (26 Oct 1976) (Engineering 
Materials). (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). (CAPE—2557). 

40 drawings. 

Drawings are given for a portable liquid scintillation counting 
system for tritium analysis. The system, including batteries, is housed 
in a weather-resistant carrying case. A tritium sensitivity of 90 nCi/I 
is obtained with two RCA 8575 photomultipliers in coincidence. The 
sample handling mechanism uses standard vials, and it is not neces- 
sary to remove high voltage when changing samples. When the 
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liquid scintillation system is not in use, a G.M. pancake probe, 
sharing the electronics, is available either with a holder for swipe 
counting or for external monitoring. Space is also available for a box 
to hold standards and samples and, incidentally, to prop up the 
carrying case lid in the vertical operating position. The system 
includes two single-channel analyzers, a choice of manual timing or 
a preset timer 0.1 to 80 min using a crystal-controlled time base, and 
a light-emitting diode readout. 


RADIATION DOSEMETERS 
REFER ALSO TO CITATION(S) 19729, 19730, 19954, 19955 


NUCLEAR SPECTROSCOPIC INSTRUMENTATION 
REFER ALSO TO CITATION(S) 19924 


19646 (LA—7070-MS) Retrieval of the energy spectrum in neu- 
tron TOF measurements. Lee, H.; Walker, J.J. (Los Alamos Scientif- 
ic Lab., N.Mex. (USA)). Dec 1977. Contract W-7405-ENG-36. 17p. 
Dep. NTIS, PC A02/MF AO1. 

The problem of retrieving the time dependence of the neutron 
energy spectrum from the detector current data in Faraday-cup 
experiments is studied. The time-dependent energy spectrum can be 
retrieved only when the neutron source in question meets a certain 
criterion. A detailed analytic formulation for the folding process is 
presented. The method that can be used to unfold the data in the 
retrievable case is explained in detail. 2 figures. 


19647 (RLO/1388—362, pp 170-174) Silicon surface barrier de- 
tector telescope for electrons. Dickey, P.A.; Bussoletti, J.E.; Adel- 
berger, E.G. Jun 1977. 

In Annual report, 1977. 

The design, operation, and performance of a simple silicon 
surface barrier detector telescope are described. The system has high 
detection efficiency for 0.5- to 1-MeV electrons, low sensitivity to 
gamma rays, and good time resolution. 5 figures, 1 table. (RWR) 


19648 HIAWATHA: fission-fragment recoil mass spectrometer. 
Dilorio, G. (Univ. of Illinois, Urbana). Trans. Am. Nucl. Soc.; 27: 
927(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


HIGH ENERGY PHYSICS INSTRUMENTATION 
REFER ALSO TO CITATION(S) 19642 


19649 (BNL—23421) Summary of activity. Topic I: detectors 
and experiments. Marx, J.; Ozaki, S. (Brookhaven National Lab., 
Upton, N.Y. (USA)). [nd]. Contract EY-76-C-02-0016. 34p. Dep. 
NTIS, PC A03/MF AO1. 

Results of a workshop studying detectors for Isabelle experi- 
mental halls are described. The detectors must be very reliable. 
Spatial resolution of the tracking detectors must be high to provide 
accurate measurements of angle and momentum, retain a short 
resolving time, and show excellent multiparticle handling capability. 
Included in the study were hodoscopes, drift chambers, proportional 
chambers, time projection chambers, Cherenkov counters, electro- 
magnetic shower detectors, and hadron calorimeters. Data handling 
methods were also included in the studies. (FS) 


19650 (BNL—23422) Summary report of neutral detector sub- 
group. Akerlof, C.; Bensinger, J.; Donaldson, G. (Brookhaven Na- 
tional Lab., Upton, N.Y. (USA)). 1977. Contract EY-76-C-02-0016. 
16p. ~ NTIS, PC A02/MF AOl. 

advantages and disadvantages of calorimeters for use at 
ISABELLE are discussed including hadron calorimeters, liquid 
argon calorimeters, uranium scintillator calorimeters, electromagnet- 
ic shower detectors, and iron plate calorimeters. A calorimeter is 
described that is suitable for electromagnetic and hadronic events 
and is constructed with a front section of narrow Pb strips to start 
and develop the electromagnetic shower. A section of U towers to 
contain hadronic showers follows. This calorimeter would shield out 
U radioactivity and measure the energy and position of all particles 
except neutrinos and muons. (FS) 


19651 (BNL—23423) Projection chambers and dE/dx at ISA- 
BELLE. White, D.H.; Benary, O.; Rosenson, L.; Roe, B.; Ditzler, 
W.R.; Watts, T.; Horwitz, N. (Brookhaven National Lab., Upton, 
N.Y. (USA)). 1977. Contract EY-76-C-02-0016. 16p. Dep. NTIS, PC 
A02/MF AOl1. 

The “standard” luminosity of 2 x 10°? is taken as a goal for a 
device that measures charged particle momenta over a wide solid 
angle. It appears that a projection chamber is capable of operation in 
this mode providing care is taken to optimize the geometry with this 


ERA VOL. 3, NO. 8 


high flux in mind. Some calculations have indicated that optimism is 
required but in no direction have the demands on the apparatus 
appeared to be well beyond those attainable. In addition dE/dx 
measurements yielding particle identification over the median mo- 
mentum range, about 2 to 30 GeV/c, are also feasible. 


19652 (BNL—23444) Cerenkov counters at ISABELLE. Etkin, 
A.; Kostoulas, I.; Leith, D.W.G.S.; Thun, R. (Brookhaven National 
Lab., Upton, N.Y. (USA)). 1977. Contract EY-76-C-02-0016. 14p. 
Dep. NTIS, PC A02/MF AO1. 

The Cherenkov counter described for use at Isabelle is a 
threshold counter in which light is focussed on phototubes. The 
counter is applicable in large-angle, small-aperture magnetic spec- 
trometers for measurement of particle yields at large p/sub T/. 
Three of these counters will provide complete 7-K-p separation in 
the range of 7-20 GeV/c. Other Cherenkov counters are discussed 
and a bibliography of relevant literature on the counters utilizing 
photoionization is included. (FS) 


19653 (BNL—23477) Charged particle detector system for high 
rate experiments. Platner, E.D. (Brookhaven National Lab., Upton, 
N.Y. (USA)). 1977. Contract EY-76-C-02-0016. 3p. (CONF- 
771023—17). Dep. NTIS, PC A02/MF AO1. 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

A charged particle detector system under development at 
BNL for use at the Multiparticle Spectrometer (MPS) and eventual- 
ly at ISABELLE is described. The object is to take full advantage of 
the position accuracy, resolving time and instantaneous rate capabili- 
ties of narrow anode spacing drift-proportional chambers. The 
system will have position resolution sigma approximately equal to 
100, time resolution approximately equal to 8 ns, detector sensitive 
time approximately equal to 50 ns, and consecutive particle resolving 
power of 40 ns per wire. It is planned to implement this system in a 
large system of 30,000 wires at the MPS and greater than 100,000 
wires in ISABELLE experiments. Central to the development of 
this detector system is the production of two custom integrated 
circuits. 


RADIOMETRIC INSTRUMENTS 
REFER ALSO TO CITATION(S) 16793 


19654 16N tagging of water for transient flow measurements. 
Block, R.C.; Perez-Griffo, M.; Singh, U.N.; Lahey, R.T. Jr. (Rensse- 
laer Polytechnic Inst., Troy, NY). Trans. Am. Nucl. Soc.; 27: Rensse- 
laer Polytechnic Inst., Troy, NY(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


MISCELLANEOUS INSTRUMENTS 


REFER ALSO TO CITATION(S) 16364, 17013, 17630, 17794, 
17795, 18117, 19552, 19666, 19842, 20812 


19655 (MHSMP—77-15) Streak camera techniques. Avara, R. 
(Mason and Hanger-Silas Mason Co., Inc., Amarillo, Tex. (USA)). 
Jun 1977. Contract EY-76-C-04-0487. 95p. Dep. NTIS, PC A0S/MF 
AOl. 

An introduction to streak camera geometry, experimental 
techniques, and limitations are presented. Equations, graphs and 
charts are included to provide useful data for optimizing the associ- 
ated optics to suit each experiment. A simulated analysis is per- 
formed on simultaneity and velocity measurements. An error analy- 
sis is also performed for these measurements utilizing the Monte 
Carlo method to simulate the distribution of uncertainties associated 
with simultaneity-time measurements. 


19656 (SAND—77-1875C) Improving the performance of perim- 
eter security sensors through digital signal processing. Elliott, G.R. 
(Sandia Labs., Albuquerque, N.Mex. (USA)). 1977. Contract EY-76- 
C-04-0789. 11p. (CONF-771206—8). Dep. NTIS, PC A02/MF AOIl. 

From Digital signal processing symposium; Albuquerque, 
NM, USA (6 Dec 1977). 

From the work done to date, it appears that Adaptive Digital 
Filtering algorithms have the potential for providing a major im- 
provement in the signal-to-noise ratio of intrusion detection sensors. 
These algorithms can be effectively implemented to run in real time 
on small digital processors. Future work, while continuing to opti- 
mize the algorithms, will emphasize the development of functional 
hardware for field implementation of this signal processing technol- 
ogy. 
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19657 Street light holography. Turtle, R.R. (Medical and Health 
Sciences Division, Oak Ridge Associated Universities, Oak Ridge, 
Tennessee 37830). Phys. Teach.; 15: No. 8, 488-490(Nov 1977). 

The production of a hologram is demonstrated using only a 
camera, aluminum foil, and a mercury vapor street light. 


19658 Precision titration mini-calorimeter. Ensor, D.; Kullberg, 
L.; Choppin, G. (Florida State Univ., Tallahassee). Anal. Chem.; 49: 
No. 12, 1878-1879(Oct 1977). 

The design and test of a small volume calorimeter of high 
precision and simple design is described. The calorimeter operates 
with solution sample volumes in the range of 3 to 5 ml. The results 
of experiments on the entropy changes for two standard reactions: 
(1) reaction of tris(hydroxymethyl)aminomethane with hydrochloric 
acid and (2) reaction between mercury(II) and bromide ions are 
reported to confirm the accuracy and overall performance of the 
calorimeter. (BLM) 


WELL LOGGING INSTRUMENTATION 


REFER ALSO TO CITATION(S) 16471, 16475, 16591, 16614, 
16793, 16815 


EXPLOSIONS AND EXPLOSIVES 


REFER ALSO TO CITATION(S) 19655, 20065 


CHEMICAL 
REFER ALSO TO CITATION(S) 16502 


19659 (MHSMP—77-43) Inter- and intra-laboratory sieve analy- 
sis of TATB. Duncan, A.A. (Mason and Hanger-Silas Mason Co., 
Inc., Amarillo, Tex. (USA)). Aug 1977. Contract EY-76-C-04-0487. 
52p. Dep. NTIS, PC A04/MF AOl1. 

The purpose of this combined laboratory study was to deter- 
mine inter- and intra-laboratory repeatability and influence proce- 
dure changes have on the sieving of TATB. Procedure changes 
include the use of different sieve sets, technicians, sieving rate, 
sample size and disperision. Results of this study indicate inter- as 
well as intra-laboratory repeatability in sieving is influenced by the 
use of different sieve sets and dispersion techniques. 


19660 (MHSMP—77-48) TATB PBX drilling. Period covered: 
July—September 1977. Washburn, B.M. (Mason and Hanger-Silas 
Mason Co., Inc., Amarillo, Tex. (USA)). 1977. Contract EY-76-C- 
04-0487. 7p. Dep. NTIS, PC A02/MF AO1. 

The temperatures produced on drilling (without water) small 
holes in pressed TATB PBX samples were measured using thermo- 
couples in °/i¢-in. and '/4-in. twist drills. Temperatures up to 273°C 
were obtained at 480 rpm and a feed rate of 0.001 in/rev for PBX 
9502. Lower temperatures were measured at lower speeds and for 
R%X-03-BB. A feed rate of 0.007 in/rev and speed of 160 rpm gave 
temperatures below 165°C in all cases. 


19661 (MHSMP—77-51) HNS assay by liquid chromatography. 
Period covered: July—September 1977. Schaffer, C.L. (Mason and 
Hanger-Silas Mason Co., Inc., Amarillo, Tex. (USA)). 1977. Con- 
tract EY-76-C-04-0789. 3p. Dep. NTIS, PC A02/MF AO1. 

An improved method for assay of hexanitrostilbene (HNS) by 
liquid chromatography was developed using a wBondapak NHe2 
column. 


19662 (MHSMP—77-53) TATB dry amination fine particle pro- 
cess. Period covered: July—September 1977. Quinlin, W.T.; Locke, 
J.G. (Mason and Hanger-Silas Mason Co., Inc., Amarillo, Tex. 
(USA)). 1977. Contract EY-76-C-04-0487. 3p. Dep. NTIS, PC A02/ 
MF AOl. 

A process was developed on the pilot plant scale which can 
be used to reproduce fine particle TATB by dry amination. A series 
of 10 batches, with each batch yielding from 15 to 20 kg was 
produced to evaluate the process. The total chlorine content of the 
batches was generally about 0.5 percent but one of the batches had a 
total chlorine content higher than expected (1.05 percent). 


19663 (MHSMP—77-55) RDX/Sylgard extrudable explosive de- 
velopment. Osborn, A.G.; Schmitz, G.T.; Stallings, T.L.; West, G.T.; 
Ashcraft, R.W. (Mason and Hanger-Silas Mason Co., Inc., Amarillo, 
Tex. (USA)). Oct 1977. Contract EY-76-C-04-0487. 8p. Dep. NTIS, 
PC A02/MF AOI. 

Formulation procedures for X-0208, an 80 percent RDX/20 
percent Sylgard extrudable, have been developed. The extrudable 
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explosive, made from a mixture of micronized RDX and Class E 
RDX, will sustain detonation in a 1.65 mm channel and can be 
mechanically extruded into ribbon-type configurations. 


19664 (SAND—77-1565) Development of a new low-voltage 
flying-plate detonator. Jacobson, A.K. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). 1977. Contract EY-76-C-04-0789. 10p. (CONF- 
771133—3). Dep. NTIS, PC A02/MF AO1. 

From 2. annual firing system conference; Los Alamos, NM, 
USA (8 Nov 1977). 

A low voltage, hot wire, non-primary, spark insensitive deto- 
nator has been developed which incorporates a flying plate to 
achieve detonation in the next assembly explosive. Spark insensitiv- 
ity is achieved by using the pyrotechnic TiHo.s/KCIO, as the 
ignition mix. The explosive HNAB, which burns and serves as the 
donor propellant, was chosen based on performance tests using 
VISAR measurements of flyer plate velocity. Similar measurements 
on the final design allow quantitative statements on the design 
margins. 


19665 (UCID—16077-77-11) Hard Structure Munition Project. 
HSM progress report No. 67, November 1—30, 1977. Walker, F.E. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 10 
Dec 1977. Contract W-7405-ENG-48. 40p. Dep. NTIS, PC A03/MF 
A0l. 

Portions of document are illegible. 

Research progress is reported on: (1) AEDC 4T wind tunnel 
test; (2) FT forgings; and (3) SAF studies and effort. Some of the 
caves and concrete structures which are located at the Nevada Test 
Site are being considered as targets for the HSM Program. A 
description of the various structures is included. (TFD) 


NUCLEAR 
REFER ALSO TO CITATION(S) 19728, 19739 


19666 (SAND—77-0931) SLIFER Decipher. Breding, D.R.; 
Worthen, G.S.; Loukota, J.J.; Fogel, D.; Watterberg, J.P. (Sandia 
Labs., Albuquerque, N.Mex. (USA)). Oct 1977. Contract EY-76-C- 
04-0789. 70p. Dep. NTIS, PC A04/MF AOI. 

The SLIFER Decipher (SD) is a digital instrument that 
records a time-varying frequency signal in the range from 700 kHz 
to 1500 kHz with an amplitude greater than 200 mV. This signal is 
referenced to an input fiducial marker. The primary purpose of this 
instrument is to reduce data recorded on magnetic tape from the 
SLIFER system used in underground nuclear tests. The SD records 
512 samples after the fiducial signal, with a sample interval of 50 
(for a total recording time of 25.55 ms). The measurement essentially 
uses a 20-cycle period-averaging counter technique. 


CIVIL USES 
REFER ALSO TO CITATION(S) 16767, 20067 


WEAPONRY 
REFER ALSO TO CITATION(S) 19526, 19731 


19667 (CONF-770107—, pp 374-375) Comments on prolifera- 
tion. Steinberg, M. (Brookhaven National Lab., Upton, NY). 1977. 

From Information meeting on accelerator breeding; Upton, 
NY, USA (18 Jan 1977). 

In Proceedings of an information meeting on accelerator- 
breeding. 

The possibility of using particle accelerators for the breeding 
of fissile materials to be used in nuclear weapons is briefly discussed. 
(PMA) 


19668 (CONF-770107—, pp 391 = Arms control perspectives 
on nuclear development. Davies, T.D. 1977 

From Information meeting on accelerator breeding; Upton, 
NY, USA (18 Jan 1977). 

In Proceedings of an information meeting on accelerator- 
breeding. 

The history of nuclear development is outlined, and interna- 
tional relations with respect to the exchange of nuclear materials and 
technology are discussed. Two events, the Arab oil embargo and the 
detonation of a nuclear device by India, spurred a tremendous 
increase of interest in nuclear development. Major concerns regard- 
ing proliferation are discussed, including the safeguards system of 
the International Atomic Energy Agency and U.S. agreements for 
cooperation with various countries and the leverage available to the 
U.S. to enforce the terms of these bilateral agreements. (PMA) 


19669 (SAND—77-8273) Rocket launch test of B77 Parachute 
Test Unit (PTU-30). Schultz, R.H.; Snyder, M.F. (Sandia Labs., 
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Livermore, Calif. (USA)). Nov 1977. Contract EY-76-C-04-0789. 
50p. Dep. NTIS, PC A03/MF AO1. 

PTU-30 was the fifth of a series of rocket tests for the B77 
parachute development program. The test vehicle was launched at 
TTR from launcher No. 2 on an Honest John rocket on May 20, 
1977. The test was a successful test of the B77 lifting parachute at its 
design q without roll control. 


19670 (SAND—77-1284(Vol.3)(No.2), pp 12-16) Materials re- 
search and development for nuclear weapons applications. Jun 1977. 

In Sandia technology. 

Highlights of a comprehensive summary of materials research 
and development being conducted at Sandia in support of the 
nuclear weapons development programs are presented. The develop- 
ments include foams, encapsulants, metals with memories, material 
equations-of-state, composites, glass-to-metal bonds, and design pro- 
cesses. (TFD) 


EXPLOSION DETECTION 


19671 Nuclear explosions and earthquakes. The parted vail. Bolt, 
B.A. San Francisco; W. H. Freeman and Co. (1976). 330p. . 

To police a nuclear test ban treaty effectively, scientists must 
be able to distinguish between a natural earthquake and the seismic 
shock of an underground nuclear explosion. Yet, during the late 
1950s while the first rounds of talks on banning nuclear weapons 
tests were in progress, scientists had no rigorous techniques for 
making this distinction. The scientific and political problems that had 
to be faced by seismologists as they attempted to detect secret 
nuclear tests are discussed. Some of the larger issues surrounding 
nuclear explosions, including their social and environmental hazards 
and their peaceful engineering uses in mining and energy production, 
are explored. 


ENVIRONMENTAL SCIENCES, 
ATMOSPHERIC 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 19741, 19742, 19746, 20106 


19672 (ANL—75-XX-87) South Loop New Town Urban Pollut- 
ant Study: status report. Comparison of two proposed Franklin St. 
connector alternatives. Santini, D.J. (Argonne National Lab., II. 
(USA)). Dec 1975. Contract W-31-109-ENG-38. 23p. MF AOI. 

Preliminary results are given of a study of probable CO 
pollution concentrations in the South Loop area that may arise from 
either of two alternative Franklin Street Connector plans proposed 
by the Chicago Bureau of Street Traffic and by Alan M. Voorhees 
and Associates. (LTW) 


19673 (ATDL—76/13) Regional transport model of atmospheric 
sulfates. Rao, K.S.; Thomson, I.; Egan, B.A. (National Oceanic and 
Atmospheric Administration, Oak Ridge, Tenn. (USA). Atmospher- 
ic Turbulence and Diffusion Lab.; Environmental Research and 
Technology, Inc., Concord, Mass. (USA)). Jun 1976. 10p. (CONF- 
760654—3). TIC. 

From Annual meeting of air pollution control association; 
Portland, OR, USA (27 Jun 1976). 

A regional transport model of atmospheric sulfates was devel- 
oped. This quasi-Lagrangian three-dimensional grid numerical model 
uses a detailed SO. emission inventory of major anthropogenic 
sources in the eastern U.S. region and observed meteorological data 
during an episode as inputs. The model accounts for advective 
transport and turbulent diffusion of the pollutants. The chemical 
transformation of SO2 and SO,” and the deposition of the species at 
the earth's surface are assumed to be linear processes at specified 
constant rates. The numerical model can predict the daily average 
concentrations of SO2 and SO,* at all receptor locations in the grid 
region during the episode. Because of the spatial resolution of the 
grid, this model is particularly suited to investigate the effect of tall 
stacks in reducing the ambient concentration levels of sulfur pollut- 
ants. The formulations and assumptions of the regional sulfate trans- 
port model are presented. The model inputs and results are dis- 
cussed. Isopleths of predicted SO. and SO,” concentrations are 
compared with the observed ground level values. 


19674 (COO—2874-21) Extreme values of sampled and continu- 
ous stochastic data. Technical report No. 10. Leadbetter, N.R. (Stan- 
ford Univ., Calif. (USA). Dept. of Statistics). 1 Aug 1977. Contract 
EY-76-S-02-2874. 25p. Dep. NTIS, PC A02/MF AOI. 
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Statistical extreme value theory is obviously a potentially 
useful tool in the study of concentrations of materials associated with 
atmospheric pollution, when maximum levels are of primary interest. 
The classical theory requires the observed values to be statistically 
independent. Within the last decade there has been considerable 
interest in allowing a dependence structure, and an extensive extre- 
mal theory now exists for a wide class of statistically dependent 
values, measured as a discrete sequence, e.g., at specific sampling 
points. Of at least equal interest, however, are the statistical proper- 
ties of the maxima of such quantities over continuous periods of 
time. For it is such a maximum--not necessarily occurring at a 
sampling point--which may lead to concern for effects on health, and 
so on. In the case of normal (Gaussian) data there has been consider- 
able activity, and many explicit results are known. This report 
presents a general theory which applies to maxima in the continuous 
time context, for a wide class of basic distributions (normal and non- 
normal). It is found that the same basic results hold as for the 
sampled case--with certain important practical differences, which are 
described in detail. 


19675 (SAND—77-1430) Markov chain model for cloud cover 
sequences in Albuquerque. Yost, F.G.; Aronson, E.A. (Sandia Labs., 
Albuquerque, N.Mex. (USA)). Oct 1977. Contract EY-76-C-04-0789. 
13p. Dep. NTIS, PC A02/MF AOl. 

An estimate of the transition probability matrix for day-to-day 
cloud cover statistics is shown to have a limiting property character- 
istic of a Markov chain of ergodic states. It is suggested that this 
transition probability matrix can be used to estimate conditional 
probabilities of cloud free lines of sight. 


19676 (ANL-Trans—1103) Atmosphere. Fluid-dynamic simula- 
tion model for predicting spreading processes in the atmospheric 
boundary layer. Schatzmann, M.; Flick, W. (Karlsruhe Univ. (TH) 
(Germany, F.R.)). Oct 1977. Translation of SFB—80/T/90. 41p. 
Dep. NTIS, PC A03/MF AO1. 

The computer program ATMOSPHERE permits prediction 
of the diffusion of exhaust gases expelled by high industrial chimneys 
into the atmospheric boundary layer. In addition, the program can 
be used to compute the diffusion of cooling or sewage fluids in lakes 
and oceans. The assumptions on which the model is based limit the 
application to continuous flows characterized by axial symmetry 
introduced into approximately infinitely extended flows free of 
return flows and shear. The simulation model can predict the diffu- 
sion of bouyant jets even when the free stream contains temperature 
and concentration gradients and when the density differences be- 
tween the jet and ambient fluid are not negligibly low. The effects of 
background turbulence and possible inversion layers on the diffusion 
process are taken into consideration. The predictions of the model 
are compared with experimental data. (LTW) 


19677 (ANL-Trans—1107) Buoyant jets in natural flows: devel- 
opment of a mathematical model. Schatzmann, M. (Karlsruhe Univ. 
(TH) (Germany, F.R.)). Oct 1977. Translation of a German report. 
142p. Dep. NTIS, PC AO7/MF AOl1. 

Thesis. 

A mathematical model was developed to predict the spread- 
ing of exhaust gases in the atmosphere or of cooling or sewage fluids 
in lakes and oceans as a function of the initial and boundary 
conditions. The model is based on the exact differential equations of 
fluid mechanics. These equations were transformed into a problem- 
specific coordinate system, and the resulting set of ordinary differen- 
tial equations was solved numerically. The applied assumptions 
restrict the application range to continuous discharges characterized 
by axial symmetry into approximately infinitely expanded free 
streams which are free of return flows and shear. In contrast to other 
computational methods the mathematical model is, however, also 
capable of predicting the spreading of buoyant jets in the presence of 
free-stream, temperature, and concentration gradients and in cases 
where the density differences between jet and ambient fluid are not 
negligibly low anymore. Furthermore, the influence of the back- 
ground turbulence and inversion layers on the spreading process is 
also taken into consideration. The power of the mathematical model 
is demonstrated by comparing the predictions with the experimental 
results given in thirteen scientific publications using as an example 
more than eighty different spreading cases. The selection of the jet- 
free-stream configurations ranges from the simple momentum jet in a 
quiescent medium to the buoyant jet in a density-stratified cross flow 
with temperature inversion. 


19678 Validation of the EPA-PTMTP short-term gaussian dis- 
persion model, Guzewich, D.C.; Pringle, W.J.B. (Army Environmen- 
tal Hygiene Agency, Aberdeen Proving Ground, MD). J. Air Pollut. 
Control Assoc.; 27: No. 6, 540-542(Jun 1977). 

Results of a sulfur hexafluoride (SFs) gaseous tracer disper- 
sion study conducted by the Department of the Army during No- 
vember 1975 are discussed. Since little data verifying the U.S. 
Environmental Protection Agency's UNAMAP dispersion models 
have been published, this study was conducted to verify the applica- 
tion of the PTMTP model for use at Rocky Mountain Arsenal, 
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Denver, CO. The PTMTP short-term gaussian model was found to 
work well in this situation for predicting the diffusion of a tracer gas 
emitted from an elevated buoyant point source. Three indices of 
stability class approximation were employed to estimate the stability 
class for each test run: o/sub A/ meeasurements, National Weather 
Service soundings, and the Pasquill observational technique. The 
best correlation between predicted and measured concentrations 
occurred under moderately unstable to neutral (Pasquill B, C, and 
D) stability conditions. Over all stability regimes, the coefficient of 
correlation was 0.77. The major source of differences between 
predicted and measured tracer concentrations was attributed to the 
y roximation of stability class. Computer concentrations varied by 

actor of two to four between consecutive stability class approxi- 
aie. However, 89% of all predicted concentrations were within 
a factor of three of their measured values. 


19679 Wind tunnel study of gaseous pollutants in city street 
canyons. Wedding, J.B.; Lombardi, D.J.; Cermak, J.E. (Colorado 
State Univ., Ft. Collins). J. Air Pollut. Control Assoc.; 27: No. 6, 557- 
566(Jun 1977). 

Steady state mean concentrations of tracer gas were measured 
in a 400:1 scale model of an idealized city with variable geometry 
placed within a wind tunnel at various orientations to the mean flow 
for a free stream velocity of 6.8 ft/sec. The tracer gas was released 
from two parallel line sources to simulate lanes of traffic in an effort 
to quantify the persistence of pollution as well as the mean values 
realized at street levels. An aerodynamically rough turbulent bound- 
ary layer of neutral thermal stratification was employed to simulate 
the atmosphere. Velues of concentration measured in the model city 
were converted to prototype concentrations in ppM and compared 
to National Ambient Air Quality Standards. It was shown that single 
isolated structures may cause favorable mixing of pollution down- 
wind but very high concentrations exist in the immediate leeward 
vicinity of the building. Two favorable geometrics for city blocks 
tested were found to reduce pedestrian exposure to pollution both 
near heavy traffic congestion and downwind. It was concluded that 
the pollutant dilution was controlled by the mean flow rather than 
by turbulent diffusion and that the lateral spread of the plume was 
slight as one proceeded downwind of the line source. The combina- 
tion of favorable geometry and higher dilution velocities may bring 
pollution levels down to existing Air Quality Standards. The body of 
information presented in this paper should interest city planners and 
air quality monitoring personnel, as well as those researchers at- 
tempting to study and model flow in city street canyons. It provides 
order of magnitude estimates on pedestrian and office worker expo- 
sure to pollutants under a wide range of conditions. 


19680 Leaf burning as a significant source of urban air pollution. 
Carpenter, A.B.; True, D.K.; Stanek, E.J. J. Air Pollut. Control 
Assoc.; 27: No. 6, 574-576(Jun 1977). 

During the autumn of 1975, the Iowa Department of Envi- 
ronmental Quality conducted a study to determine the impact of the 
open burning of leaves on local air quality in the Des Moines (Iowa) 
metropolitan area. The results of the study show that open burning 
can cause excesses of National Ambient Air Quality Standards for 
particulates and carbon monoxide in heavily populated residential 
areas. 


19681 Studies on photochemistry of aromatic hydrocarbons. IV. 
Mechanism of formation of nitrophenols by the photochemical reaction 
of benzene and toluene with nitrogen oxides in air. Nojima, K.; 
Kanno, S. (Josai Univ., Keyakidai, Japan). Chemosphere; 6: No. 6, 
371-376(1977). 

The photochemical reactions of nitrobenzene, o-nitrotoluene, 
m-nitrotoluene and p-nitrotoluene were described. It was shown that 
these aromatic nitro compounds were converted at first to the 
corresponding phenol and cresols respectively by the liberation of 
nitrogen monoxide through the nitronitrite rearrangement, followed 
by nitration with nitrogen dioxide, which was produced by the 
oxidation of nitrogen monoxide with the excess of oxygen in air, 
finally to give nitrophenols. The experimental results might be 
related to the mechanism of formation of nitrophenols by the photo- 
chemical reaction of aromatic hydrocarbons with nitrogen oxides in 
air. 


CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 16430, 16570, 16694, 19256, 
19259, 19299, 19608, 19679, 19680, 19736, 19746, 19754, 19757, 
19967, 20024, 20044 


19682 (AED-Conf—76-613-001) Environmental load in the var- 
ious regions of the Federal Republic of Germany and its health 
aspects. Schlipkoeter, H.W.; von Bogdandy, L.; Henkel, S.; Vette- 
brodt, K.H. (Duesseldorf Univ. (Germany, F.R.). Medizinisches Inst. 
fuer Lufthygiene und Silikoseforschung). [nd]. 22p. (In German). 
Dep. NTIS (US Sales Only), PC A02/MF AOl1. 
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Data are presented from studies of air pollution in various 
regions of the German Federal Republic in relation to the incidence 
of respiratory diseases in the population. Emphasis is placed on SO2 
pollution. (CH) 


19683 (BNL—22576) Model for the reversible washout of sulfur 
dioxide, ammonia and carbon dioxide from a polluted atmosphere and 
the production of sulfates in raindrops. Adamowicz, R.F.; Hill, F.B. 
(Brookhaven National Lab., Upton, N.Y. (USA)). 1977. Contract 
EY-76-C-02-0016. 65p. (CONF-771102—12). Dep. NTIS, PC A04/ 
MF AOl1. 

From 20. annual AICHE meeting; New York, NY, USA (13 
Nov 1977). 

A model has been developed to describe the washout of trace 
atmospheric gases and the production of acids in rain. The model is 
applied to washout of sulfur dioxide, carbon dioxide and ammonia 
and incorporates reversible mass transfer of the trace gases, all 
possible ionic equilibria of the compounds in solution and catalyzed 
oxidation of the dissolved sulfur species to sulfates. The significance 
of ammonia and carbon dioxide on the raindrops capacity for sulfur 
and on sulfate production based solely on bisulfite oxidation are 
explored in detail. The influence of raindrop size, rainfall intensity, 
cloud-base height, the presence of oxidation catalyzing compounds 
in the atmosphere and the initial composition of the raindrops as they 
enter the polluted atmospheric layer on the detailed chemical com- 
position of rain at ground level and the time scale for gaseous sulfur 
dioxide removal are evaluated. 


19684 (BNL—23385) Trends in atmospheric particulate concen- 
trations at a location in the northeast United States. Brown, R.M.; 
Sethu Raman, S. (Brookhaven National Lab., Upton, N.Y. (USA)). 
1977. Contract EY-76-C-02-0016. 2p. (CONF-771113—9). Dep. 
NTIS, PC A02/MF AO1. 

From 4. joint conference on sensing of environmental pollut- 
ants; New Orleans, LA, USA (6 Nov 1977). 

Real-time measurements of total particulate concentrations 
have been made continuously during the past two years to provide 
aerometric background information for correlation with meteoro- 
logical parameters. The measurements were made to determine short 
and long time variations, frequency distributions, episodical informa- 
tion, effects on solar radiation and spectral analysis to show impor- 
tant time histories in a rural area near the New York City metropoli- 
tan region. This study provides useful background data for a much 
larger program related to emission control practices and trends in air 
quality in the Northeast United States. Ultimately, these and data 
from other specific locations will be incorporated in models to 
describe the transport and transformation of particulate and gaseous 
concentrations over regional distances. 


19685 (CONF-771057—1) Influence of tobacco type on smoke 
composition. Griest, W.H.; Guerin, M.R. (Oak Ridge National Lab., 
Tenn. (USA)). 1977. Contract W-7405-ENG-26. 25p. Dep. NTIS, 
PC A02/MF AOI. 

From 31. tobacco chemists’? conference; Greensboro, NC, 
USA (5 Oct 1977). 

Cigarette smoke quantity and composition is affected by both 
the physical properties and chemical nature of the tobacco. Flue- 
cured tobacco exhibits a greater density than does Burley which 
results in a larger number of standard puffs per cigarette for the 
former and, thus, increased per cigarette deliveries of most smoke 
constituents. The greater carbohydrate and polyphenolic content of 
flue-cured tobaccos contributes to an increased yield of acidic con- 
stituents in the smoke. The increased nitrogenous component of 
Burley tobacco leads to a more alkaline smoke and one enriched in 
oxides of nitrogen. A quantitative elucidation of the relationship 
between tobacco type and smoke composition from literature results 
is complicated by the large number of variables influencing smoke 
composition which are generally unspecified in the reports. Smokes 
from cigaretts containing straight Burley and straight Bright tobac- 
cos are compared based on analytical results from this laboratory. 
With few exceptions, smoke composition is often influenced more by 
processing variables and agronomic practices than by general tobac- 
co “type.” 6 tables. 


19686 (DP-MS—76-83) Modeling the dispersion of atmospheric 
pollution using cubic splines and Chapeau functions. Pepper, D.W.; 
Kern, C.D. (Du Pont de Nemours (E.I.) and Co., Aiken, S.C. 
(USA). Savannah River Lab.). 1977. Contract EY-76-C-09-0001. 
45p. (CONF-770619—5). Dep. NTIS, PC A03/MF AO1. 

From International symposium on computer methods for 
partial differential equations; Bethlehem, PA, USA (22 Jun 1977). 

A quasi-Lagrangian cubic-spline method and a chapeau-func- 
tion (Galerkin) method are investigated and numerical results com- 
pared in advecting a passive scalar. Both methods are simple to use, 
computationally fast, and give reasonably accurate results. Little 
numerical dissipation is manifested by either scheme. In simple 
advection tests with equal mesh spacing, chapeau functions are more 
accurate than the quasi-Lagrangian cubic-spline method for main- 
taining peak concentration values. In tests with unequal mesh spac- 
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ing, cubic-spline methods have lower reflectivity (noise) than cha- 
peau functions and maintain slightly more accurate concentration 
distributions. Both cubic splines and chapeau functions are used to 
solve the dispersion of gaseous emissions in three dimensions over 
the Savannah River Plant (SRP). Real-time winds are obtained from 
measured data and interpolated to nodal points. Vertical diffusion is 
calculated from similarity theory and an O’Brien cubic profile. 
Results obtained from chapeau functions are compared to measured 
data after the 1974 accidental tritium release from SRP. 


19687 (DP-MS—77-15) Comparison of observed average concen- 
trations of “Kr with calculated values obtained from a wind rose 
model and a time-dependent wind trajectory model. Pendergast, M.M. 
(Du Pont de Nemours (E.I.) and Co., Aiken, $.C. (USA). Savannah 
River Lab.). 1977. Contract EY-76-C-09-0001. 3p. (CONF-771118— 
3). Dep. NTIS, PC A02/MF AOl1. 

From Conference on applications of air pollution meteorol- 
ogy; Salt Lake City, UT, USA (Nov 1977). 

The assessment of long-term environmental effects of indus- 
trial pollution is frequently obtained with a so-called stability wind 
rose model in combination with the Gaussian plume equation. Calcu- 
lated values obtained with these models should be correct to within 
a factor of 2 or 3 when meteorological conditions at the point of 
release are identical with those conditions at the valid point of the 
calculation, normally, within 1 km. As the distance between these 
two points increases, the validity of the wind rose model degrades. 
As increased emphasis is placed on regional transport of air pollu- 
tion, the wind rose model is being applied (without verification) over 
distances in excess of 50 km. This report presents some preliminary 
tests of the wind rose model with one-week-averaged concentrations 
of ®Kr observed at 13 sites. These sites were 30 to 140 km from a 
point source at the Savannah River Plant (SRP). A test was also 
made of a time-dependent curved trajectory model with one-week 
averaged concentrations. 


19688 (HIT—705) Toxic trace pollutant coefficients for energy 
supply and conversion. Final report. (Hittman Associates, Inc., Co- 
lumbia, Md. (USA)). 30 Sep 1977. Contract EX-77-C-03-1296. 477p. 
Dep. NTIS, PC A21/MF AO1. 

The motivation for this study was the recognition by the 
Energy Research and Development Administration (ERDA) of a 
need to focus attention on not only the major pollutants but also the 
toxic tract pollutants from energy supply, conversion and end use 
activities. This study addresses and quantifies approximately 44 toxic 
trace air and water pollutants that are generated by energy supply 
and conversion activities. The study builds upon previous work done 
by the Council on Environmental Quality, the Environmental Pro- 
tection Agency and the National Science Foundation. The toxic 
trace pollutant data base generated by this study will become an 
integral part of the Energy Model Data Base (EMDB) maintained 

y ERDA. The study is complete only in that it addresses all energy 
supply and conversion activities. However, a need remains to ad- 
dress the toxic trace pollutants generated in the energy end use and 
industrial process sectors of the economy. The data contained in this 
report are being placed in a computerized retrieval system at Brook- 
haven National Laboratories (BNL). The BNL computer presently 
allows for rapid analysis of the environmental residuals produced by 
various energy systems. 


19689 (IVL-B—341A) Man-made airborne acidity and its deter- 
mination. Brosset, C.; Ferm, M. (Swedish Water and Air Pollution 
Research Lab., Goeteborg). 1976. 36p. Dep. NTIS (US Sales Only), 
PC A03/MF AOl1. 

Man-made airborne acidity has been defined as an unneutra- 
lized part of H2SO, and HNOs. It has been shown that in most 
practical cases man-made air-borne acidity can be determined using 
Gran’s titration method. The theory, possibilities and limitations of 
this method are discussed. 


19690 (LA—6898-PR, pp 38-42) Fine particle studies to health 
and air cleaning requirements for energy systems. Tillery, M.I.; Et- 
tinger, H.J.; Elder, J.C.; Fairchild, C.1.; Gonzales, M. Jul 1977. 

In Biomedical and Environmental Research program of the 
LASL Health Division. Progress report, January—December 1976. 

Progress is reported on the following studies: HEPA filter 
collection efficiency for ultra-fine particles using ***PuO: aerosols; 
generation of aerosols for inhalation experiments; optimization of 
filters and stack probe for aerosol stack sampling; and resuspension 
of particles from surfaces. (HLW) 


19691 (LA-UR—77-2558) Visibility issue in the Rocky Moun- 
tain West. Leonard, E.M.; Williams, M.D.; Mutschlecner, J.P. (Los 
Alamos Scientific Lab., N.Mex. (USA)). 1977. Contract W-7405- 
ENG-36. 45p. (CONF-771087—1). Dep. NTIS, PC A03/MF AOI. 

From Conference at U.S. Department of Energy; Washing- 
ton, DC, USA (14 Oct 1977). 

Clear, clean air is one of the natural resources of the Rocky 
Mountain West. The visibility provisions of the Clean Air Act of 
1977 were intended to protect this natural resource in certain Feder- 
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al class I areas, for example, national parks and wilderness areas. 
There are a number of potential issues which arise due to the 
possible reduction of visibility caused by emissions from energy 
facilities. A number of these issues are briefly discussed. The issues 
are highlighted by computer generated color photographs showing 
the effects on a clean landscape of several coal-fired power plant 
scenarios discussed in the text. The study suggests that visibility may 
be the limiting factor in energy facility siting in clean air areas. The 
unique method of displaying the results makes the visibility calcula- 
tions comprehensible to general audiences. 


19692 (LBL—5287) Health effects and related standards for 
fossil-fuel and geothermal power plants. Volume 6 of health and safety 
impacts of nuclear, geothermal, and fossil-fuel electric generation in 
California. Case, G.D.; Bertolli, T.A.; Bodington, J.C.; Choy, T.A.; 
Nero, A.V. (California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). Jan 1977. Contract W-7405-ENG-48. 440p. MF AOI. 

Portions of document are illegible. 

This report reviews health effects and related standards for 
fossil-fuel and geothermal power plants, emphasizing impacts which 
may occur through emissions into the atmosphere, and treating other 
impacts briefly. Federal regulations as well as California state and 
local regulations are reviewed. Emissions are characterized by 
power plant type, including: coal-fired, oil-fired, gas-fired, combined 
cycle and advanced fossil-fuel plants; and liquid and vapor geother- 
mal systems. Dispersion and transformation of emissions are treated. 
The state of knowledge of health effects, based on epidemiological, 
physiological, and biomedical studies, is reviewed. 


19693 (LBL—6171) Large-scale measurement of airborne partic- 
ulate sulfur. Loo, B.W.; French, W.R.; Gatti, R.C.; Goulding, F.S.; 
Jaklevic, J.M.; Llacer, J.; Thompson, A.C. (California Univ., Berke- 
ley (USA). Lawrence Berkeley Lab.). Aug 1977. Contract W-7405- 
ENG-48. 37p. (CONF-770909—2). Dep. NTIS, PC A03/MF AO1. 

From International symposium on sulfur in the atmosphere; 
Dubrovnik, Yugoslavia (7 Sep 1977). 

An aerosol sampling and analysis system is described that 
represents an integral approach to large-scale monitoring of airborne 
particulate matter. During our two-year period 34,000 size-fraction- 
ated samples were collected by automated dichotomous samplers 
characterized by a particle size cutpoint of 2.4 ym. The total mass of 
the particulate matter was measured by beta-particle attenuation, and 
the elemental composition, including sulfur, was determined by 
photon-excited x-ray fluorescence. The long-term performance of 
the system is reported. Potential systematic effects related to the 
sampling and analysis of sulfur particles are treated. Both the accura- 
cy and precision of sulfur measurement are estimated to be 2 percent. 
While the x-ray attenuation correction required is typically only a 
few percent, a larger correction is required for a small fraction of the 
samples due to the migration of the sulfur into the filter. Laboratory 
and field experiments showed insignificant gaseous SO2 conversion 
on the type of filters employed in the study. Preliminary data on the 
composition and the temporal and spatial distribution of the St. 
Louis aerosol are presented. The long-term (4 month average) sulfur 
data indicate that the background air masses arriving at St. Louis 
from the west and north were about 30 percent lower in particulate 
sulfur than those from the east and south. Short-term (6 hour 
average) data indicate that the effects of stationary SO. sources 
extend for long distances (at least 40 km), and are highly directional 
in character. 


19694 (LBL—6844) Application of the optical absorption tech- 
nique to the characterization of the carbonaceous component of ambi- 
ent and source particulate samples. Rosen, H.; Hansen, A.D.A.; Dod, 
R.L.; Novakov, T. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). Oct 1977. Contract W-7405-ENG-48. Sp. (CONF- 
771113—11). Dep. NTIS, PC A02/MF AO1. 

From 4. joint conference on sensing of environmental pollut- 
ants; New Orleans, LA, USA (6 Nov 1977). 

The optical absorption properties of some ambient and source 
particulate samples have been measured. These results suggest that 
the absorptivity is due to graphitic soot and that a major fraction of 
the ambient carbonaceous aerosol in the winter and summer episodes 
investigated is primary in origin. 


19695 (NP—22720) International Pollution Alert Network 
(IPAN). Review of pollution events in 1974, (Smithsonian Institution, 
Cambridge, Mass. (USA). Center for Short-Lived Phenomena). Sep 
1975. 132p. Institution Center for Short-Lived Phenomena, Cam- 
bridge, MA. 

The Smithsonian Institution's Center for Short-Lived Phe- 
nomena is essentially an information clearinghouse, receiving and 
disseminating news of major scientific and pollution events reported 
by its International Pollution Alert Network (IPAN) and other 
networks. This review of major pollution events during 1974 is 
designed to summarize the operations of IPAN, which was created 
during 1974, as well as the other pollution reporting activities of the 
Center, its correspondents, and its previously established reporting 
networks 
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19696 (ORO—2412-85) Ecological behavior and effects of energy 
related pollutants. Progress report, June 1976—August 1977. Platt, 
R.B.; Ragsdale, H.L.; Murdy, W.H.; Shure, D.J. (Emory Univ., 
Atlanta, Ga. (USA). Dept. of Biology). 25 Oct 1977. Contract EY- 
76-S-05-2412. 138p. Dep. NTIS, PC A07/MF AOl. 

The impact of SO2 on the survival and stability of plant 
populations and communities was studied. The results to date have 
an important bearing on the adequacy of current permissible ambient 
air levels for SO2. Atmospheric SO2 concentrations at near permissi- 
ble levels had a significant adverse effect on sexual reproduction 
processes, which results in a reduced number of viable seeds, in all 8 
populations tested. Implications for both natural and agricultural 
plant species and possible significant losses of fruit production are 
discussed. An ecological implication of the invisible effect of fruit 
and seed mortality is postulated since the life cycle of many insects 
and the trophic relations of numerous animals depend, at least in 
part, on fruit production by trees and shrubs. Hence, there is a 
potential for disruptive effects on ecosystem level processes. Results 
are also reported from four systems-oriented studies within the 
Lower Three Runs Creek Watershed, Savannah River Plant, to 
examine fallout '°7Cs transfer processes in ecological systems char- 
acteristic of the Southeastern Coastal Plain. These studies were 
carried out within the stream and its floodplains, within floodplains 
along the stream gradient, in upland aquatic systems (Carolina Bays), 
and in the upland scrub-oak forest system. Results are discussed. 


19697 (UCRL—79485) Astronomical techniques applied to pollu- 
tion detection. 2. Chemical compositions by visible extinction. Gallo- 
way, T.R.; Waidl, J.; Porch, W.M. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). Oct 1977. Contract W-7405- 
ENG-48. 6p. (CONF-771113—2). Dep. NTIS, PC A02/MF AOl. 

From 4. joint conference on sensing of environmental pollut- 
ants; New Orleans, LA, USA (6 Nov 1977). 

A technique has been developed in which chemical composi- 
tion information for atmospheric pollutants can be derived from 
telescopic measurements of the photometric extinction of stellar and 
local light sources in the visible wavelengths. An atmospheric model 
was developed which relates the broad-band extinction spectrum to 
the sum of the individual atmospheric constituent extinctions. To 
date the model includes constituents such as inversion layer ozone, 
nitrogen oxides, natural and photochemical aerosols, stratospheric 
ozone and aerosols, water vapor, and Rayleigh molecular absorp- 
tion. The anomalous “red hump” in extinction appears to be ex- 
plained. Mie scattering theory has been used to invert the aerosol 
spectral extinction results to produce particle size distribution 
curves. These distributions together with composition information 
have been used to infer the possible sources, such as automotive 
emission, combustion, marine aerosols, natural dirt, etc. Finally, 
high-resolution extinction spectroscopy has been undertaken to ex- 
plore the species natural form of the photochemical species in the 
urban inversion layer. Some ideas are presented how each of these 
techniques can be used in an automated optical atmospheric monitor- 
ing station. 


19698 (UUIM—46) Study of diffusion and wet deposition of 
sulfur from an oil fired power plant. Enger, L. (Uppsala Univ. 
(Sweden). Meteorologiska Institutionen). 1977. 54p. Dep. NTIS (US 
Sales Only), PC A04/MF AO1. 

A study of diffusion and wet deposition of sulfurous com- 
pounds from an oil-fired power plant was performed. In the wet 
deposition experiments rain samples were taken at about 100 sam- 
pling sites located on five semi-circles around the power plant with 
radii from 3.5 km up to 60 km. Quantitative analysis of the fallout 
pattern show that the characteristic scale of the fallout of sulfur 
released from the power plant was between 100 and 200 km. The 
washout coefficient was between 0.7 x 10°~‘s~! and 2.3 x 10™‘s~! in 
the cases studied. The washout of sulfur from the power plant varies 
with distance from the source. An explanation to this variation is 
discussed. In the dispersion experiments SF¢ was added as a tracer to 
the stack gases from the power plant. The concentration of SOx, 
SO,~?, and SF¢ in the plume and in the background was measured 
near the ground with two carborne sampling stations and higher up 
with airborne samplers. These measurements were performed at 
various heights and distances from the source. These experiments 
show that during hazy or rainy weather conditions there is a rapid 
transformation of sulfur dioxide to sulfate. During a day with much 
drier air the transformation rate is shown to be much slower. 


19699 Carbon dioxide: a problem of producing usable data. Lep- 
kowski, W. Chem. Eng. News; 55: No. 42, 26-30(17 Oct 1977). 

On Oct. 4, 1977, the 20th anniversary of man’s first orbital 
view of spaceship Earth, a press release issued by the Commerce 
Department's National Oceanic and Atmospheric Administration 
went into the mails carrying the headline, ‘'NOAA‘s Atmospheric 
Carbon Dioxide Monitors Show Global Increase, Raise Questions.” 
NOAA reported that carbon dioxide readings taken at a measuring 
station at Mauna Loa, Hawaii, showed a 5% rise--from 314 ppM to 
330 ppM--between 1958, when measurements began, and 1976. Read- 
ings at four other NOAA sites around the world show the same 
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trends. NOAA's news is part of a drama now beginning to unfold as 
perhaps the fundamental science policy issue for the next decade. 
For if what many scientists fear is correct—that atmospheric carbon 
dioxide generated by the burning of fossil fuels is growing and 
accelerating—then the world could be in for drastic climatic shifts 
and thus changes not only in the balance of military and economic 
power but in billions of individual lives. 


19700 Empirical investigations of the diffusion of waste air 
plumes in the atmosphere. Vogt, K.J. (Kernforschungsanlage, Jue- 
lich, Ger.). Nucl. Technol.; 34: No. 1, 43-57(Jun 1977). 

Environmental impact calculations for sources of nuclear and 
conventional pollutants are usually based on the Gaussian equation 
for turbulent diffusion of waste air plumes in the atmosphere. Conse- 
quently, diffusion experiments deal with the determination of the 
diffusion parameters (Gaussian standard deviations) for different 
meteorological, topographical, and release conditions. The concepts 
and methods for the investigation of the diffusion parameters, par- 
ticularly of the favorable tracer techniques and materials, were 
reviewed. The most important test series and the resulting systems of 
diffusion parameters were analyzed, and the new results of the Julich 
experiments were compared with the systems of Pasquill, Klug, 
Brookhaven, and St. Louis. The comparison of the short- and long- 
time diffusion factors indicates that for the improvement of the 
diffusion calculations the underlying set of diffusion parameters has 
to be carefully selected considering the release height of the pollut- 
ants and the surface roughness of the local environment. 


19701 ATMOSAT: a new measurement platform for air quality 
monitoring. Heinsheimer, T.F. (South Coast Air Quality Manage- 
ment District, El Monte, CA). J. Air Pollut. Control Assoc.; 27: No. 6, 
530-533(Jun 1977). 

The first manned superpressure balloon has been developed to 
provide a means for accurately following a parcel of air, making 
physical and chemical measurements en route. The use of new high 
strength fabrics allows the construction of a balloon that contains its 
lifting gas (helium) under pressure, thereby providing long term 
flight stability unachieved by any other method. Three flights, each 
in excess of 30 hours duration, have already been achieved, demon- 
strating the ability of such vehicles to remain stably in a parcel of air 
without perturbing air chemistry in any way. Such a platform will 
allow the precise determination of air trajectories over many hun- 
dreds of miles. The use of trained observers on board will facilitate 
the collection of atmospheric data: ozone, NO/sub x/, SOs, tempera- 
ture gradients, turbulence, and other. 


19702 Performance of a pulse-jet filter at high filtration velocity. 
I. Particle collection, Leith, D.; First, M.W. (Harvard School of 
Public Health, Boston). J. Air Pollut. Control Assoc.; 27: No. 6, 534- 
539(Jun 1977). 

The fly ash collection characteristics of a pulse-jet fabric filter 
have been studied. Fly ash penetration was found to decrease as the 
dust deposit increased from 0 to 60 micrometers in thickness, to 
increase as face velocity through the bags increased from 5 to 15 
cm/s, and to remain relatively constant for particles from 0.3 to 4.0 
pm in diameter. Experiments employing chemically tagged fly ash 
were performed to investigate three dust penetration mechanisms. 
On resumption of filtering after cleaning, penetration by straight 
through dust loss declined rapidly from its maximum, reached a 
minimum, and then increased. Seepage of dust through the fabric 
was found to be constant throughout the filtration cycle. Dust lost as 
pinhole plugs increased after cleaning, passed through a maximum, 
and then declined. The pinholes appeared to open the way for 
further penetration by the straight through mechanism. 


19703 Development of criteria for siting air monitoring stations. 
Ott, W.R. (Environmental Protection Agency, Washington, DC). J. 
Air Pollut. Control Assoc.; 27: No. 6, 543-547(Jun 1977). 

A critical problem arises if one attempts to compare data from 
air monitoring stations in different cities, because there are so many 
differences in monitoring site locations. Some air monitoring stations 
are on the 6th and 8th floors of tall buildings in downtown areas; 
some are at ground level beside streets with heavy traffic; some are 
in residential areas with little traffic or industry; and some are in 
suburban or nonurban areas. Unfortunately, there is ample evidence 
that the location of a monitoring station relative to nearby sources 
(such as highways) affects the values observed at the station, particu- 
larly for carbon monoxide and other vehicular pollutants. Thus, a 
standardized system of site selection, such as the one proposed here, 
appears essential to improve the comparability and meaningfulness 
of data obtained from different air monitoring stations throughout 
the Nation. 


19704 Evaluation of the sodium arsenite method for measurement 
of NO, in ambient air. Margeson, J.H.; Beard, M.E.; Suggs, J.C. 
(Environmental Protection Agency, Washington, DC). J. Air Pollut. 
Control Assoc.; 27: No. 6, 553-556(Jun 1977). 

The sodium arsenite method for measurement of nitrogen 
dioxide in ambient air was evaluated. The method has a constant- 
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high collection efficiency (82%) for nitrogen dioxide and is insensi- 
tive to normal variations in operation parameters. Nitric oxide and 
carbon dioxide are positive and negative interferents, respectively. 
The combined average effect of these interferents, over ambient 
levels, is a positive bias of 9.9 1g/m*. This bias, although statistically 
significant, is minor (10%) in relation to the ambient air standard of 
100 pg NO2/m* and does not warrant modification of the method to 
remove the interference. 


19705 Effectiveness of a tall stack for reduction of ambient sulfur 
dioxide concentrations: a field investigation. Mutch, J.J. (Dairyland 
Power Cooperative, LaCrosse, WI). J. Air Pollut. Control Assoc.; 27: 
No. 6, 567-571(Jun 1977). 

Of many available methods for limiting ground level pollutant 
concentrations, tall stacks are many times the simplest, most effec- 
tive, and least costly. Although this is theoretically explicit, field 
validation of the soundness of this approach is often hampered by 
lack of comparable “before” and “after’’ data. In this study at the 
Alma Power Plant, appropriate air quality and meteorological mea- 
surements were made for several years before and after conversion 
from short to tall stacks. Comparison of these data show that the tall 
stack has reduced ambient levels of SO2 by from 50 to 95% in the 
vicinity of the plant. This study also found that use of a Turner- 
Briggs dispersion model in a valley situation gave fairly accurate and 
reliable estimates of air quality. The model was useful in designing 
the tall stack, assessing its impact and locating air quality monitors. 


19706 Effect of NO/sub x/ input on tropospheric ozone. Sted- 
man, D.H.; Liu, S.C. (Univ. of Michigan, Ann Arbor). pp 459-464 of 
In Energy use management. Vol. II. Fazzolare, R.A. (ed.). Elmsford, 
NY; Pergamon Press Inc. (1977). 

From International conference on energy use management; 
Tucson, AZ, USA (24 Oct 1977). 

See CONF-771009—P2. 

Experimental studies of smog chambers and ambient air dem- 
onstrate a complex relationship between NO/sub x/ emission and 
ozone formation. These experimental results are discussed together 
with several model results, and indicate that it is probable that NO/ 
sub x/ emissions contribute significantly to high levels of ozone in 
downwind areas. Several aspects of the importance of this ozone 
formation are described. 


19707 Eddy-correlation measurement of particulate deposition 
from the atmosphere. Wesely, M.L. (Argonne National Lab., IL); 
Hicks, B.B.; Dannevik, W.P.; Frisella, S.; Husar, R.B. Atmos. Envi- 
ron.; 11: No. 6, 561-563(1977). 

Eddy-correlation measurements of the vertical flux of parti- 
cles in the size range of 0.05 to 0.1 jm indicate that the deposition 
velocity at 5 m above a moderately rough surface varies from 1.0 to 
0.1 cm s-' in light winds. These velocities are only slightly less than 
the corresponding estimates for momentum and a few gases that are 
highly reactive at the surface. 


19708 General motors sulfate dispersion experiment: an overview 
of the wind, temperature, and concentration fields. Chock, D.P. 
(General Motors Research Labs., Warren, MI). Atmos. Environ.; 11: 
No. 6, 553-559(1977). 

A major purpose of the General Motors Sulfate Dispersion 
Experiment was to study the influence of traffic on the dispersion of 
pollutants near the roadway. It was found that when the crossroad 
wind component was low there was upwind dispersion within a few 
meters of the road. This dispersion was further enhanced when a 
component of the wind was opposing the traffic in the upwind lanes. 
The vertical velocity fluctuation (o-/sub w/) was generally higher in 
the downwind region than in the upwind region of the road, 
especially at low wind speeds. Thus, mechanical mixing due to the 
traffic contributed significantly to the vertical expansion of the 
plume. Waste heat generated from the traffic also resulted in plume 
rise near the roadway. Due to the relatively long time scale associat- 
ed with the buoyancy effect, appreciable plume rise was observed 
mainly at very low crossroad winds. The implications of the experi- 
ment on the Gaussian model are discussed. 


19709 Wind tunnel modelling of carbon monoxide dispersal in 
city streets. Kennedy, I.M.; Kent, J.H. (Univ. of Sydney). Atmos. 
Environ.; 11: No. 6, 541-547(1977). 

A wind tunnel investigation of carbon monoxide dispersal in 
the vicinity of the Sydney city monitoring site was carried out. A 
heat source was used instead of a tracer gas and measured tempera- 
tures predict CO levels at the sampling point. The results are in good 
agreement with city measurements and show that tower block 
construction in the vicinity of the monitoring site has greatly affect- 
ed the recorded CO levels. 


19710 Reactions of ozone and nitrogen oxides in power plant 
plumes. Hegg, D.; Hobbs, P.V.; Radke, L.F.; Harrison, H. (Univ. of 
Washington, Seattle). Atmos. Environ.; 11: No. 6, 521-526(1977). 

Results are presented of airborne measurements taken in the 
plumes of two coal and two gas-fired power plants. Measurements 
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were made of the concentrations of NO, NO2, Os and SO, tempera- 
ture, relative humidity, and ultra-violet radiation. Ozone concentra- 
tions exceeding those of the surrounding ambient air were never 
found in these plumes, which were observed out to distances of 90 
km (4 hours travel time) from the stacks. Analysis of the plume 
chemistry suggests that, over distances and time scales within which 
plumes are differentiable from background (the “near-field’”), the 
chemistry is commonly controlled by the rates at which the plumes 
mix with the ambient air, rather than by chemical kinetics. Conse- 
quently, on those scales, the rates of conversion of NO to NO: are 
slow and the NO2/NO ratios are small (the highest ratio measured 
was 4.3). This analysis is consistent with the absence of observable 
ozone generation in the “near fields” of the power plant plumes 
studied. 


19711 Oxidation of sulfur dioxide in the Sudbury smelter plume. 
Forrest, J.; Newman, L. (Brookhaven National Lab., Upton, NY). 
Atmos. Environ.; 11: No. 6, 517-520(1977). 

The plume data obtained on the extent of oxidation of sulfur 
dioxide to sulfate from the Sudbury Smelter operation were inter- 
preted as arising from a heterogeneous catalytic pseudo second- 
order mechanism. The rate of reaction was found to be 0.2 ppM-' hr- 
1. This value is '/s that found for the pseudo-second order constant 
at an oil-fired plume. Of significance to a heterogeneous mechanism 
was that the emitted particulate loading of 0.04 grams per liter of 
emitted sulfur dioxide at the smelter operation was lower but possi- 
bly only coincidentally exactly equal to '/; that of the oil-fired 
operation. 


19712 Photochemical air pollution: weekend—weekday differ- 
ences. Elkus, B.; Wilson, K.R. (Univ. of California, San Diego, La 
Jolla). Atmos. Environ.; 11: No. 6, 509-515(1977). 

On weekends in Los Angeles County the average atmospher- 
ic concentrations of the primary reactants, NO and reactive hydro- 
carbons, leading to photochemical air pollution decrease. The behav- 
ior of oxidant concentration (used as a measure of the products of 
the photochemical reactions) usually does not follow that of the 
primary pollutants. In fact, we find that for most of the year the 
average weekend oxidant concentration is higher than the corre- 
sponding weekday value, despite the lowered emissions. However, 
for areas and times of particularly high oxidant concentration, for 
example at inland stations during the summer months, the oxidant 
levels do decrease on weekends. Thus care must be taken when 
designing short-term oxidant control strategies, as indiscriminant 
application of short-term traffic decreases to random days could be 
counterproductive. Such strategies, however, might be useful for 
days and places of particularly high oxidant concentration and 
further research to delineate the requisite conditions for the success 
of such strategies is in process. 


19713 Evaluated numerical data for the SST and chlorofluorocar- 
bon problems: a cast study of how to help the engineer and the 
modellers. Garvin, D.; Hampson, R.F. (National Bureau of Stan- 
dards, Washington, DC). pp 13.1-13.6 of In Advancements in re- 
trieval technology as related to information systems. Neuilly sur 
Seine, France; Advisory Group For Aerospace Research and Devel- 
opment (Dec 1976). 

From Proceedings of the advancements in retrieval technol- 
ogy as related to information systems; Arlington, VA, USA (20 Oct 
1976). 

See CONF-761017—. 

Mathematical simulations (models) of the stratosphere have 
been a primary tool in the analysis of potential pollution of the 
stratosphere from high flying aircraft, rockets and the release of 
organic chlorine compounds at the surface of the earth. These 
models require large amounts of numerical data about the meteorol- 
ogy and chemistry. The chemical data comes from laboratory mea- 
surements and must be interpreted and made available to the user 
community in an understandable form and, preferably, as recom- 
mended values. How chemical data were supplied to the Climatic 
Impact Assessment Program of the U.S. Department of Transporta- 
tion is described with emphasis on the role played by the Chemical 
Kinetics Information center of the National Bureau of Standards. 
This included planning, identification of needed measurements and 
available measurements, determination of the needs of users, evalua- 
tion of data, interpretation of results for non-specialists and distribu- 
tion of tables of rate data. This type of role is suitable for an 
information analysis center in any large scale interdisciplinary pro- 
gram. 


19714 Temporal variability in airborne pollen concentrations. 
Raynor, G.S.; Hayes, J.V.; Ogden, E.C. Ann. Allergy; 36: No. 6, 386- 
396(Jun 1976). 

Tests were conducted to determine the relationship between 
concentrations of airborne pollens and sampling time, using sequen- 
tial rotoslide samplers at urban and rural locations. Short-period data 
showed an increase in variability with time between samples. Two- 
hour data showed a stronger trend for the first 12 hours but better 
agreement as the time between samples approached one day. 
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19715 Environmental impact of energy production: heat and mass 
transfer problems. Spalding, D.B. (Imperial Coll. of Science and 
Tech., London). pp 729-745 of In Future energy production systems. 
Heat and mass transfer processes. Vol. II. Denton, J.C.; Afgan, N.H. 
(eds.). Washington, DC; Hemisphere Publishing Corp. (1976). 

Almost all modes of energy production depend for their 
success on the possibility of discharging heat or matter to the 
environment. Power plants incorporating cyclic operation of a 
working fluid like steam must reject heat at the low-temperature end 
of the cycle; and the high-temperature source of heat usually results 
in the discharge of waste products into the environment. Direct- 
combustion equipment such as the open-cycle gas turbine discharge 
their combustion products immediately to the atmosphere. It follows 
that both the design engineer and the would-be protector of the 
environment must understand the ways in which heat and matter, 
once discharged into a nearby part of the air or natural waters, 
distribute themselves further until their effects lose significance. The 
present paper reviews what is known about the redistribution pro- 
cess, and draws attention to gaps in knowledge which research 
should be able to fill. Especial attention is paid to the heat-transfer 
process which occurs when natural waters are thermally polluted; 
but reference is also made to the not-dissimilar heat-transfer process- 
es which occur within the atmosphere; and chemical-pollution 
processea are implicitly treated by reason of the well-known analogy 
between heat and mass transfer. 


19716 Influence of viscous interaction on the diffusional deposi- 
tion of particles. Dahneke, B. (Univ. of Rochester, NY). Can. J. 
Chem. Eng.; 54: 26-32(1976). 

Results are reported from studies that show viscous interac- 
tion to have negligible influence on the diffusional flux of solid 
aerosol particles to a solid collector surface. Although the deforma- 
tion and resulting viscous interaction of liquid aerosol droplets near a 
surface (or a liquid surface being approached by particles) is not 
presently understood in a quantitative way, the present results sug- 
gest that viscous interaction can also be ignored in calculating 
diffusional deposition in these aerosol systems. Thus, the operation 
of aerosol samplers and filters that collect particles by the diffusion 
mechanism does not seem to be significantly influenced by viscous 
interaction and the analysis of diffusional deposition in these systems 
can ignore this complicating factor. When aerosol capture mecha- 
nisms other than diffusion are important, such as inertial impaction, 
viscous interaction is certainly negligible for solid particles striking a 
solid surface. However, viscous interaction seems to play an impor- 
tant role for aerosol droplets striking a solid surface and, perhaps, 
particles striking a liquid surface. 


19717 Statistical analysis of x-ray data. Cahill, T.A.; Barone, J.; 
Eldred, R.A.; Flocchini, R.G. (Univ. of California, Davis). pp 91-92 
of In Proceedings of the fourth conference on the scientific and 
industrial applications of small accelerators. Duggan, J.L.; Morgan, 
I.L. (eds.). New York; Institute of Electrical and Electronics Engi- 
neers, Inc. (1976). 

From 4. annual conference on the use of small accelerators; 
Denton, TX, USA (25 Oct 1976). 

See CONF-761059—. 

The combination of energy dispersive x-ray detectors and ion- 
beam excitation provides a capability for quantitatively measuring up 
to 70 elements in a single analysis. While this is never observed in 
practice, up to 30 elements are seen in an analysis of rock specimens 
and 20 elements are commonly observed in air particulate samples. 
Statistical methods provide the means for handling such information 
effectively, thus raising the utility of ion-based analyses in environ- 
mental programs. The strength of such methods is illustrated for the 
case of atmospheric aerosols. 


19718 Kinetic studies of the photochemistry of the urban tropo- 
sphere. Graedel, T.E.; Farrow, L.A.; Weber, T.A. (Bell Labs., 
Murray Hill, NJ). Atmos. Environ.; 10: No. 12, 1095-1116(1976). 

A mathematical description of the photochemical processes of 
the troposphere, which incorporates chemical kinetics, time-varying 
sources of trace contaminants, solar flux variations, bulk air flow, 
and a geographical matrix of “reaction volumes,” has been formulat- 
ed with the primary aim of studying the fundamental chemistry of 
the troposphere. To this end, the chemical set utilizes 143 reactions 
in 76 species which include extensive O—H—N, hydrocarbon, and 
sulfur subsets, as well as an assessment of aerosol interactions. 
Comparison of calculations for Hudson County, NJ with atmospher- 
ic diurnal patterns and concentration data show agreement to the 
order of a factor of two for the following species: NO, NOs, Os, 
SO., HCHO, CHsCHO, HNO2, HNOs, acrolein, and PAN. The 
interplay among NO, NO», and Os provides the principal driving 
force for the photochemistry; the balance among these species is 
determined by interactions with organic and inorganic radicals. The 
species active in oxidizing NO to NOs are shown to be (in order of 
importance) Os, ROz, HOs, and NOs. Olefin attack occurs principal- 
ly by HO (daytime) or Os (nighttime). The following peak values of 
important reactive intermediates are predicted: HO2, 3 x/10~° ppM; 
CHsO2, 9 x 10-7 ppM; HO, 7 x 10-§ ppM; O, 3 x 107° ppM. 
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19719 Measurement of gaseous and particulate nitrates in the 
atmosphere. Okita, T. (Inst. of Public Health, Tokyo); Morimoto, S.; 
Izawa, M.; Konno, S. Atmos. Environ.; 10: No. 12, 1085-1089(1976). 

Gaseous and particulate nitrates are simultaneously sampled 
on a train consisting of a Millipore FHLP filter and a Toyo 51A 
filter impregnated with NaCl, extracted from the filters and colori- 
metrically determined. The interferences of NOs, of a mixture of 
NOz and Os, of PAN and of organic nitrate were examined and 
found to be negligible in most of the measurements. The field study 
indicated that the inorganic gaseous nitrate concentration was sig- 
nificantly correlated with the oxidant level, whereas the concentra- 
tion of particulate nitrate had no correlation with the oxidant level. 


19720 Study of turbulent diffusion above and within a forest: 
application in the case of SO2. Petit, C.; Trinite, M.; Valentin, P. 
(Univ. Rouen, Mont-Saint-Aignan, France). Atmos. Environ.; 10: No. 
12, 1057-1063(1976). 

Some results concerning characteristics of airflow within and 
above a forest are presented: horizontal mean windspeed profiles, 
turbulence intensities, turbulent transfer coefficients, autocorrelation 
curves, energy spectra, turbulence scales, microscales. To under- 
stand the mechanisms of SO: diffusion within and above a forest, we 
have to calculate SO, fluxes at the top of the canopy and two 
methods are used for this: the first one uses speed fluctuations and 
the second one mean speed values. The aim of that work is to 
determine the behavior of the forest towards SO2 and to develop a 
diffusion model of SO2 with associated absorption by the roughness. 


19721 Size distribution of fine particulate emissions from a coal- 
fired power plant. Schmidt, E.W.; Gieseke, J.A.; Allen, J.M. (Battelle 
Columbus Labs., OH). Atmos. Environ.; 10: No. 12, 1065-1069(1976). 

Measurements were made of fine particulate emissions from a 
coal-fired power plant. Using electrostatic mobility, thermal precipi- 
tation, impaction, and filtration collection techniques, fine particu- 
lates could be measured down to 0.04 um dia. The sampling system 
used to precut large particles and dilute the sampling stream is 
discussed. Also, the effects on particulate emissions of a combustion 
modification to reduce NO/sub x/ is reported. 


19722 Composition and size distribution of in-stack particulate 
material at a coal-fired power plant. Gladney, E.S. (Los Alamos 
Scientific Lab., NM); Small, J.A.; Gordon, G.E.; Zoller, W.H. 
Atmos. Environ.; 10: No. 12, 1071-1077(1976). 

The particulate material in the stack effluent of a coal-fired 
power plant was collected and fractionated with an in-stack cascade 
impactor. Samples of the pulverized coal and process ashes were 
taken on the same days. These materials were analyzed for 34 
elements by instrumental neutron and photon activation analysis. 
Elements on the in-stack particulates can be separated into three 
groups by computing enrichment factors relative to the coal for each 
particle size fraction. These groups are compared to proposed mech- 
anisms for trace element fractionation during combustion. 
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19723 (BNWL—2382) Considerations in the behavior of aerosols 
in gloveboxes. I. Models. Mitchell, D.H. (Battelle Pacific Northwest 
Labs., Richland, Wash. (USA)). Mar 1977. Contract EY-76-C-06- 
1830. 25p. Dep. NTIS, PC A02/MF AOI. 

Increasing requirements for minimizing aerosol release from 
gloveboxes and minimizing personnel irradiation in the processing 
and recycling of reactor grade plutonium necessitate a knowledge of 
the behavior of aerosols in such enclosures. This paper presents the 
results of a literature survey concerning aerosols in gloveboxes. The 
results of some theoretical plutonium aerosol models in simulating 
glovebox conditions are reported. 


19724 (CONF-771109—51) Evaluation of models for assessing 
compliance with environmental radiation regulations. Hoffman, F.O.; 
Shaeffer, D.L.; Miller, C.W.; Garten, C.T. Jr. (Oak Ridge National 
Lab., Tenn. (USA)). 1977. Contract W-7405-ENG-26. 8p. Dep. 
NTIS, PC A02/MF AO1. 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

The use of environmental transport and dosimetry models to 
predict the consequences of radionuclide releases from nuclear facili- 
ties is discussed. It is pointed out that many input parameters, and 
hence the predictions, of these models have a high degree of 
variability. The determination of the uncertainties of the predictions 
of these models is essential for assessing the adequacy of their use to 
ensure compliance with radiation protection standards. Estimation of 
the depletion of an airborne plume via dry deposition and the 
subsequent transfer of materials from air to ground were studied 
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because values of deposition velocity as applied in assessment models 
are often misinterpretations of the values obtained from field studies. 
A sensitivity analysis revealed that at distances where most maxi- 
mum individual exposures would likely occur as a result of routine 
releases from a nuclear installation, the plume depletion model 
commonly used is virtually insensitive to variations in deposition 
velocity. This is not true, however, for the estimation of deposition, 
which is a linear function of deposition velocity. Therefore, any 
variation in the value of the deposition velocity will bring about a 
like variation in the estimated deposition onto ee or ground. 
The uncertainty associated with the calculation of dose to an infant's 
thyroid as a consequence of the transport of elemental ''I via the 
grass-cow-milk pathway was studied as a function of air concentra- 
tion. Probabilities were determined from a statistical analysis of 
reported values for deposition velocity, vegetation retention, and the 
grass-to-milk transfer coefficient. 


19725 (CONF-771109—63) Releases of radioactivity from urani- 
um mills and effluent treatment costs. Witherspoon, J.P.; Sears, M.B.; 
Blanco, R.E. (Oak Ridge National Lab., Tenn. (USA)). 1977. Con- 
tract W-7405-ENG-26. 7p. Dep. NTIS, PC A02/MF AOl1. 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

Airborne releases of radioactive materials from uranium mill- 
ing to the environment consist of ore dust, yellowcake dust, tailings 
dust, and radon gas while the mill is active. After a mill has ceased 
operations, tailings may be stabilized to minimize or prevent airborne 
releases of radioactive particulates. However, radon gas will contin- 
ue to be released in amounts inversely proportional to the degree of 
stabilization treatment (and expense). Liquid waste disposal is by 
evaporation and natural seepage to the ground beneath the tailings 
impoundment area. The release of radioactive materials (and poten- 
tial radiation exposures) determines the majority of costs associated 
with minimizing the environmental impact of uranium milling. Rad- 
waste treatments to reduce estimated radiation doses to individuals 
to 3 to 5% of those received with current milling practices are 
equivalent to $0.66 per pounds of U3Os and 0.032 mill per kWhr of 
electricity. This cost would cover a high efficiency reverse jet bag 
filter and high energy venturi scrubbers for dusts, neutralization of 
liquids, and an asphalt-lined tailings basin with a clay core dam to 
reduce seepage. In addition, this increased cost would cover stabili- 
zation of tailings, after mill closure, with a 1-in. asphalt membrane 
topped by 2 ft of earth and 0.5 ft of crushed rock to provide 
protection against future leaching and wind erosion. The cost of 
reducing the radiological hazards associated with uranium milling to 
this degree would contribute about 0.4% to the current total cost of 
nuclear power. 


19726 (CONF-771109—72) Building shielding effects on radi- 
ation doses from routine radionuclide releases. Kocher, D.C. (Oak 
Ridge National Lab., Tenn. (USA)). 1977. Contract W-7405-ENG- 
26. 5p. Dep. NTIS, PC A02/MF AO1. 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

In calculating population doses from the release of radionu- 
clides to the atmosphere, it is usually assumed that man spends all of 
his time outdoors standing on a smooth infinite plane. Realistically, 
however, man spends most of the time indoors, so that substantial 
reductions in radiation doses may result compared with the usual 
estimates. Calculational models were developed to study the effects 
of building structures on radiation doses from routine releases of 
radionuclides to the atmosphere. Both internal dose from inhaled 
radionuclides and external photon dose from airborne and surface- 
deposited radionuclides are considered. The effect of building struc- 
tures is described quantitatively by a dose reduction factor, which is 
the ratio of the dose inside a structure to the corresponding dose 
with no structure present. The internal dose from inhaled radionu- 
clides is proportional to the radionuclide concentration in the air. 
Assuming that the outdoor airborne concentration is constant with 
time, the time-dependence of the indoor airborne concentration in 
terms of the structure air ventilation rate, the deposition velocities 
for radionuclides on the inside floor, walls, and ceiling, and the 
radioactive decay constant, were calculated. 


19727 (DP—1470) Characterization of airborne plutonium-bear- 
ing particles from a nuclear fuel reprocessing plant. Sanders, S.M. Jr. 
(Du Pont de Nemours (E.I.) and Co., Aiken, S.C. (USA). Savannah 
River Lab.). Nov 1977. Contract EY-76-C-09-0001. 33p. Dep. NTIS, 
PC A03/MF AOI. 

The elemental compositions, sizes, structures, and *°°Pu con- 
tents were determined for 299 plutonium-bearing particles isolated 
from airborne particles collected at various locations in the exhaust 
from a nuclear fuel reprocessing facility. These data were compared 
with data from natural aerosol particles. Most of the collected 
particles were composed of aggregates of crustal materials. Seven 
percent of the particles were organic and 3% were metallic, viz., 
iron, chromium, and nickel. High enrichment factors for titanium, 
manganese, chromium, nickel, zinc, and copper were evidence of the 
anthropic nature of some of the particles. The amount of plutonium 
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in most particles was very small (less than one femtocurie of 7°°Pu). 
Plutonium concentrations were determined by the fission track 
counting method. Only one particle contained sufficient plutonium 
for detection by electron microprobe analysis. This was a 1-ym- 
diameter particle containing 73% PuO:z by weight (estimated to be 
170 fCi of 239Pu) in combination with Fe2O3 and mica. The plutoni- 
um-bearing particles were generally larger than natural aerosols. The 
geometric mean diameter of those collected from the mechanical line 
exhaust point where plutonium is converted to the metal was larger 
than that of particles collected from the wet cabinet exhaust (13.7 
pm vs. 4.6 wm). Particles from the mechanical line also contained 
more plutonium per particle than those from the wet cabinets. 


19728 (EPA—520/5-77-002) EPA assessment of fallout in the 
United States from atmospheric nuclear testing on September 26 and 
November 17, 1976 by the People’s Republic of China. Strong, A.B.; 
Smith, J.M.; Johnson, R.H. Jr. (Environmental Protection Agency, 
Washington, D.C. (USA). Office of Radiation Programs). Aug 1977. 
130p. Protection Agency, Washington, DC. 

Following the atmospheric nuclear weapons tests by the 
People’s Republic of China on September 26 and November 17, 
1976, the Environmental Radiation Ambient Monitoring System 
(ERAMS) network was fully activated and frequent samples of air 
particulates, precipitation, and pasteurized milk were collected for 
several weeks after each event. Population doses for the United 
States were calculated using the levels of radioactivity measured in 
these samples. Based on the calculated doses, health effects to the 
population of the United States were estimated. This report is a 
summary of EPA’s assessment regarding the radiation doses and 
potential health effects which may be attributed to radioactive 
fallout from these nuclear weapons tests. 


19729 (HASL—313) Response of LiF thermoluminescence dosi- 
meters to natural environmental radiation. Lowder, W.M.; de Plan- 
que, G. (Energy Research and Development Administration, New 
York (USA). Health and Safety Lab.). Aug 1977. 27p. Dep. NTIS, 
PC A03/MF AO1. 

The calibration of the response of LiF thermoluminescence 
dosimeters to cosmic-ray charged particles and to photons from 
naturally-occurring radionuclides in the environment is obtained by 
modifying the measured response to a corrected response that is 
proportional to mean absorbed dose in the detector medium. The 
constant of proportionality is determined from irradiaton by '7Cs 
photons. An experiment in an 8 GeV muon beam at the BNL 
Alternating Gradient Synchrotron indicates that the same constant 
of proportionality applies to irradiation by high-energy charged 
particles and that cavity theory is applicable to the interpretation of 
the response in terms of absorbed dose in free air or particle fluence. 
Comparisons of TLD and pressurized argon ionization chamber 
measurements of absorbed dose in free air at environmental locations 
and a well shielded one within HASL show agreement to within the 
estimated uncertainties of several percent in the various calibration 
factors. The discrimination between photon and charged particle 
responses permits a calibration of these responses in terms of human 
organ doses to an accuracy of +-10 percent. 


19730 (HASL—330) Radon flask monitor. Countess, R.J.; 
Thomas, J.W. (Energy Research and Development Administration, 
New York (USA). Health and Safety Lab.). Aug 1977. 19p. Dep. 
NTIS, PC A02/MF AO1. 

A continuous monitor for radon in air based on scintillation 
alpha counting has been developed for measurement of concentra- 
tions over | pCi/l. The monitor draws air through a scintillation 
flask and the operation is automated such that the total alpha counts 
are printed out every 2000s. Radon concentration is calculated with 
use of a correction for daughter activity deposited in the flask during 
previous sampling. 


19731 (LA—6763) Rainout assessment: the ACRA system and 
summaries of simulation results. Watson, C.W.; Barr, S.; Allenson, 
R.E. (Los Alamos Scientific Lab., N.Mex. (USA)). Sep 1977. Con- 
tract W-7405-ENG-36. 123p. Dep. NTIS, PC A06/MF AO1. 

A generalized, three-dimensional, integrated computer code 
system was developed to estimate collateral-damage threats from 
precipitation-scavenging (rainout) of airborne debris-clouds from 
defensive tactical nuclear engagements. This code system, called 
ACRA for Atmospheric-Contaminant Rainout Assessment, is based 
on Monte Carlo statistical simulation methods that allow realistic, 
unbiased simulations of probabilistic storm, wind, and precipitation 
fields that determine actual magnitudes and probabilities of rainout 
threats. Detailed models (or data bases) are included for synoptic- 
scale storm and wind fields; debris transport and dispersal (with the 
roles of complex flow fields, time-dependent diffusion, and multidi- 
mensional shear effects accounted for automatically); microscopic 
debris-precipitation interactions and scavenging probabilities; air-to- 
ground debris transport; local demographic features, for assessing 
actual threats to populations; and nonlinear effects accumulations 
from multishot scenarios. We simulated several hundred representa- 
tive shots for West European scenarios and climates to study single- 
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shot and multishot sensitivities of rainout effects to variations in 
pertinent physical variables. 


19732 (LA—6898-PR, pp 55-98) Ecological studies. Rea, K.H.; 
Dahl, D.A.; Stoker, A.K. Jul 1977. 

In Biomedical and Environmental Research program of the 
LASL Health Division. Progress report, January—December 1976. 

Studies were conducted on the ecological consequences of 
geothermal energy, oils, plutonium, uranium, radioactive effluents, 
and trace elements from coal utilization. Studies included vegetative 
stabilization, measurement of radiation exposures in rodents, mea- 
surement of radon-222 flux from inactive uranium mill tailings piles, 
chemical quality of effluents, and others. (HLW) 


19733 (ORNL/TM—S251) Assessment of radiological impact of 
the inactive uranium-mill tailings pile at Salt Lake City, Utah. 
Haywood, F.F.; Goldsmith, W.A.; Perdue, P.T.; Fox, W.F.; Shin- 
paugh, W.H. (Oak Ridge National Lab., Tenn. (USA)). 1976. Con- 
tract W-7405-ENG-26. 106p. Dep. NTIS, PC A06/MF AO1. 

One of the largest inactive uranium mill tailings piles in the 
United States is located within metropolitan Salt Lake City, Utah. A 
radiological survey was performed at this site during the fall of 1975. 
A series of field and laboratory analyses were performed to charac- 
terize the spread of contamination from the tailings pile to surround- 
ing areas. These analyses provided a basis for discussion of the 
important pathways for transport of radioactivity to man. Measure- 
ments of radionuclide concentrations in soil indicated that radium 
had migrated up to one meter into soil beneath the tailings. Tailings 
material was found out to distances of several hundred meters, 
mostly in the prevailing wind directions. Elevated levels of ?”*Ra, 
238), 23°Th, and ?!°Pb were found in sediments of streams running 
through the mill site; but in Jordan River samples, radionuclide 
concentrations were of the same magnitude as background samples 
collected in other parts of the Salt Lake Valley. Atmospheric 
dispersion of radon gas, which emanates from the pile continuously, 
was calculated. Potential health effects for continuous exposure to 
radon progeny and external gamma radiation from the pile in its 
current state were estimated using risk estimators presented in the 
BEIR report. For the 400,000 residents within 11 km (7 mi) of the 
pile, 0.4 cases of lung cancer per year were estimated. For the same 
population exposed to natural levels of radon progeny, 7.2 cases per 
year were estimated. 


19734 (RFP—2635) Filter testing and development for prolonged 
transuranic service and waste reduction. Geer, J.A.; Buttedahl, O.L; 
Skaats, C.D.; Terada, K.; Woodard, R.W. (Atomics International 
Div., Golden, Colo. (USA). Rocky Flats Plant). Feb 1977. Contract 
EY-76-C-04-3533. 69p. Dep. NTIS, PC A04/MF AO1. 

The life of High Efficiency Particulate Air (HEPA) filters 
used in transuranic service is influenced greatly by the gaseous and 
particulate matter to which the filters are exposed. The most severe 
conditions encountered at Rocky Flats are at the ventilation systems 
serving the plutonium recovery operations in Bldg. 771. A project of 
filter testing and development for prolonged transuranic service and 
waste reduction was formally initiated at Rocky Flats on July 1, 
1975. The project is directed toward improving filtration methods 
which will prolong the life of HEPA filter systems without sacrific- 
ing effectiveness. Another important aspect of the project is to 
reduce the volume of HEPA filter waste shipped from the plant for 
long-term storage. Progress to September 30, 1976, is reported. 


19735 (RLO—2221-T-12-3) Determination of distribution ratios 
and diffusion coefficients of neptunium, americium, and curium in soil- 
aquatic environments. Annual report, August 1, 1976—July 31, 1977. 
Sheppard, J.C.; Kittrick, J.A.; Campbell, M.J.; Hardt, T.L. (Wash- 
ington State Univ., Pullman (USA)). Aug 1977. Contract EY-76-C- 
06-2221-012. 22p. Dep. NTIS, PC A02/MF AO1. 

The most significant aspect of this research was the finding 
that distributions of Am, Cm, and presumably Pu cations, between 
the aqueous and soil phases, are not representative of the real 
situation. All our experiments indicate that small, easily transported, 
actinide-bearing particles are responsible for much, if not all of the 
observed distribution ratio which we call the effective distribution 
ratio. These actinide-bearing soil particles have radii less than 1000 
nm (nanometers). Besides being easily transportable by diffusion and 
the motion of water itself, these particles are also those that will be 
most easily resuspended and dispersed in the atmosphere. Thus 
determination of our effective distribution ratio may lead to an 
estimate of the fraction of the actinide in a given soil that can be 
resuspended. 


19736 (UCRL—80239) Atmospheric Release Advisezy Capabili- 
ty (ARAC): update 1977. Dickerson, M.H. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). Oct 1977. Contract W- 
7405-ENG-48. 4p. (CONF-771023—16). Dep. NTIS, PC A02/MF 
AOl. 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 
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The Atmospheric Release Advisory Capability (ARAC) is a 
service to facilities requiring a means of realtime prediction of the 
extent of health hazards that may result from a release of radionu- 
clides or other toxic materials. The ARAC system, sponsored by the 
Department of Energy (DOB), consists of a network of serviced 
facilities and a central facility at the University of California, Law- 
rence Livermore Laboratory (LLL). Since 1973, when the concept 
was initiated, a joint feasibility study of the ARAC system has been 
conducted by LLL and the Savannah River Laboratory (SRL) and 
research and development was initiated to implement this service for 
DOE nuclear facilities. The present system of three sites (LLL, 
Savannah River Plant and the Rocky Flats Plant) is now being 
tested and evaluated with the Mound Laboratory scheduled to join 
the network in the fall of 1977. Plans are presently being formulated 
to implement the ARAC service for additional DOE sites during the 
next several years. This article briefly describes the ARAC concept, 
discusses progress to date and outlines future plans for completing 
the system’s development and operating the service. 


19737 Computer codes for the assessment of radionuclides re- 
leased to the environment. Hoffman, F.O. (Oak Ridge National Lab., 
TN); Miller, C.W.; Shaeffer, D.L.; Garten, C.T. Jr. Nucl. Saf; 18: 
No. 3, 343-354(1977). 

This article presents a compilation of computer codes that 
may be used for the assessment of accidental or routine releases of 
radioactivity to the environment from nuclear power facilities. The 
capabilities of 83 computer codes in the areas of environmental 
transport and radiation dosimetry are summarized in tabular form. 
This preliminary analysis clearly indicates that the initial efforts in 
assessment methodology development have concentrated on atmo- 
spheric dispersion, external dosimetry, and internal dosimetry via 
inhalation. The incorporation of terrestrial and aquatic food-chain 
pathways has been a more recent development and reflects the need 
for satisfying the current requirements of environmental legislation 
and the needs of regulatory agencies. The characteristics of the 
conceptual models employed by these codes are reviewed. 


19738 (ORNL-tr—4500) Identification of actinon in the air in 
the presence of other emanations. Andreyeva, O.S. Translated by 
G.D. Lord from Gig. Sanit.; No. 3, 71-74(1976). 5p. Dep. NTIS, PC 
A02/MF AOI. 

When processing radioactive ores in order to recover rare- 
earth elements, it becomes necessary to measure various emanations, 
particularly actinon-219 (radon-219). Methods of detecting actinon 
and daughter products are described. 


19739 (ORNL-tr—4505) Plutonium in the biosphere. van Weers, 
A.W. Translated by T.W. Appich, Jr. from Atoomenerg. Haar Toe- 
pass.; 18: No. 9, 239-249(1976). 19p. Dep. NTIS, PC A02/MF AOI. 

The increasing quantity of nuclear energy products should be 
attributed to a sharp rise in the amount of plutonium and other 
transuranium elements in the fuel cycle. The high radiotoxicity of 
plutonium was recognized fairly early; this led to a large number of 
laboratory studies on material science and the effects of plutonium 
on mammals, and thus to the development of stringent safety stan- 
dards. The behavior of plutonium in the biosphere has been given 
relatively little attention also because the first spread of plutonium in 
the biosphere as a result of nuclear explosions was associated with 
the spread of much larger quantities of fission products which, 
although of shorter half-lives, contribute significantly more to the 
radiation burden of man. In contrast to most fission products, how- 
ever, the long periods of persistence of some plutonium isotopes in 
the biosphere are much greater than those of stable toxic elements, 
both mercury and cadmium. The recognition of the toxicity and 
persistence of plutonium provided a strong stimulus for an investiga- 
tion of the conduct of plutonium in the biosphere in recent years. 
These articles are intended to summarize the results of this study, 
and at the same time attention will be devoted to data on other 
transuranium elements. 


THERMAL EFFLUENTS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 19715 


19740 (EPR—76-7) Diurnal wind and temperature profiles in the 
atomspheric layer (0-150 meters) of interest for natural draft cooling 
towers. Torrance, K.E. (Cornell Univ., Ithaca, N.Y. (USA). Coll. of 
Engineering). 15 Nov 1976. Contract EY-76-S-02-2924. 19p. Dep. 
NTIS, PC A02/MF AO1. 

The general features of the planetary boundary layer are 
reviewed with specific emphasis on the time scales and height ranges 
of interest for natural draft cooling towers. Equilibrium, adiabatic 
wind profiles are described together with modeling approaches. 
Diurnal and seasonal effects are discussed in terms of observed 
profiles of windspeed and air temperature. A power-law model using 
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Brookhaven meteorological data is recommended for estimating 
vertical profiles of wind. Near-ground temperature gradients may 
also be inferred. With ground-level values of windspeed and air 
temperature known, corresponding vertical profiles of both quanti- 
ties may thus be constructed. 


19741 (RM—76-79) Impact of waste heat release on simulated 
global climate. Murphy, A.H.; Gilchrist, A.; Haefele, W.; Kroemer, 
G.; Williams, J. (International Inst. for Applied Systems Analysis, 
Laxenburg (Austria); Meteorological Office, Bracknell (UK)). Dec 
1976. 32p. Dep. NTIS (US Sales Only), PC A03/MF AOI. 

A general circulation model was used to investigate the 
effects of thermal pollution from large-scale energy parks on climate. 
Two scenarios, with different locations for the energy parks, were 
considered. Emphasis was placed on finding an estimate of model 
variability (on the basis of three control cases), so that the signifi- 
cance of the change caused by the heat release could be evaluated. 
As far as the model climatology is concerned, significant changes 
were produced by the energy parks. In addition, the location of the 
parks influenced the model response. The presently available models 
do not simulate climate in a completely realistic way so that the 
results of sensitivity experiments must be interpreted very carefully. 
At the present stage it can be said that the results call for further 
investigations. 


19742 (RM—77-15) Further studies of the impact of waste heat 
release on simulated global climate. Part I. Williams, J.; Kroemer, G.; 
Gilchrist, A. (International Inst. for Applied Systems Analysis, Lax- 
enburg (Austria)). Apr 1977. 29p. Dep. NTIS (US Sales Only), PC 
A02/MF AOl. 

The general circulation model was used to investigate the 
impact of an input of waste heat (1.5 x 10'*W) into the atmosphere 
in a small area in the mid-latitude eastern Atlantic Ocean. The results 
of this experiment are compared with those of two earlier experi- 
ments in which the waste heat was input from two energy parks, one 
in the Atlantic and one in the Pacific Ocean. The energy park 
produced significant responses in the surface pressure field, the 
temperature in the lowest layer of the model, and in the total 
precipitation distribution. The changes are of the same order of 
magnitude as the changes found in two earlier energy parks experi- 
ments. The results of all three energy parks experiments were 
investigated using zonal harmonic analysis, and the influence of the 
energy parks on the positions and amplitudes of waves in the 
temperature and wind fields are discussed. 


19743 Rare earths, thorium, and other minor elements in sphene 
from some plutonic rocks in West-Central Alaska. Staatz, M.H.; 
Conklin, N.M.; Brownfield, LK. J. Res. U.S. Geol. Surv.; 5: No. 5, 
623-628(1977). 

Sphene is an abundant accessory mineral in some abnormally 
radioactive plutonic rocks in west-central Alaska. Seven samples of 
sphene from four different areas in west-central Alaska contained 
from 20,350 to 39,180 parts per million total rare earths and 390 to 
2000 ppM thorium. The lanthanide content in six of the seven 
sphenes is chiefly the light rare earths and is similar to that of crystal 
abundance; a seventh sphene from the Darby Mountains, however, 
contains above average amounts of the heavy rare earths A com- 
parison of the lanthanide distribution in sphene from several areas 
indicates that the structure of sphene will accommodate whatever 
lanthanides are available when the mineral crystallizes. The amount 
of thorium and rare earths in sphene is also affected by the presence 
of other accessory minerals. Sphene in rocks containing either allan- 
ite or zircon has a lower thorium content than in rocks that do not 
contain allanite or zircon. Sphene, because of its abundance, may 
contain the greater part of the rare earths and thorium in some of the 
plutonic rocks of west-central Alaska. 


19744 Predicted and observed cooling tower plume rise and visi- 
ble plume length at the John E. Amos power plant. Hanna, S.R. 
(National Oceanic and Atmospheric Administration, Oak Ridge, 
TN). Atmos. Environ.; 10: No. 12, 1043-1052(1976). 

A one-dimensional numerical cloud growth model and sever- 
al empirical models for plume rise and cloud growth are compared 
with twenty-seven sets of observations of cooling tower plumes from 
the 2900 MW John E. Amos power plant in West Virginia. The 
three natural draft cooling towers are 200 m apart. In a cross wind, 
the plumes begin to merge at a distance of about 500 m downwind. 
In calm conditions, with reduced entrainment, the plumes often do 
not merge until heights of 1000 m. The average plume rise, 750 m, is 
predicted well by the models, but day-to-day variations are simulat- 
ed with a correlation coefficient of about 0.5. Model predictions of 
visible plume length agree. on the average, with observations for 
visible plumes of short to moderate length (less than about 1 km). 
The prediction of longer plumes is hampered by our lack of knowl- 
edge of plume spreading after the plumes level off. Cloud water 
concentrations predicted by the numerical model agree with those 
measured in natural cumulus clouds (about 0.1 to 1 g kg™'). 
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SITE RESOURCE AND USE STUDIES 


REFER ALSO TO CITATION(S) 19691 


REGULATIONS 


19745 Effect of stack height regulations on community air qual- 
ity. Rubin, E.S.; Boehmer, W.D. (Carnegie-Mellon Univ., Pitts- 
burgh). J. Air Pollut. Control Assoc.; 27: No. 6, 576-578(Jun 1977). 

The results of a dispersion modeling study to estimate the 
impact of two minimum stack height criteria on annual average 
sulfur dioxide concentration in regions of Allegheny County are 
presented. The two criteria studied were regulations applicable to 
fuel-burning sources in Great Britain and Germany. The results 
showed that the minimum British criteria were seldom met by 
present industrial stacks less than about 30 m high, while taller stacks 
(as high as 100 m) frequently failed to meet minimum German 
criteria for equivalent design conditions. Diffusion modeling studies 
indicated that air quality would improve if minimum German criteria 
were applied to existing industrial sources but that degradation 
would occur if all present stack heights were changed to only the 
British minimum. The optimum situation would involve using the 
German criteria, except for stacks shorter than about 30 m where the 
British criteria yield a greater minimum height. In all cases, a final 
stack height determination must be based on consideration of topog- 
raphy and other local features. 


19746 Comparison and evaluation of several nitrogen dioxide air 
quality standards. Kiyoura, R. (Research Inst. of Environmental 
Science, Tokyo). J. Air Pollut. Control Assoc.; 27: No. 6, 572-573(Jun 
1977). 

In 1973 the Japanese Environment Agency promulgated the 
extremely stringent NO» standard of 0.02 ppm/24 hr which is 5 to 7 
times more rigid than those of the Western countries. For instance, 
the NO» standard in the U.S. is 0.05 ppm/yr (calculated to be 
approximately equivalent to 0.13 ppm/24 hr); in West Germany, 0.05 
ppm for long term exposure, 0.15 ppm for short term exposure. The 
vehicle density and population density of large cities in Japan and 
the U.S. were compared. As a guideline for environmental standards, 
the WHO Task Group has recently reached a consensus that the 
minimum exposure level consistent with protection of public health 
may be afforded by an NO, level no greater than 0.10 to 0.17 ppm 
(190 to 320 pg/m*) maximum hourly exposure. Therefore, the 
Japanese NO, standard is 3 to 5 times stricter than the WHO 
guideline. (RHR) 


ENVIRONMENTAL SCIENCES, 
TERRESTRIAL 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 16708, 19923 


19747 (BNWL—2272) Soils of the Pacific Northwest shrub- 
steppe. Occurrence and properties of soils on the Arid Land Ecology 
Reserve, Hanford Reservation. Wildung, R.E. (Battelle Pacific 
Northwest Labs., Richland, Wash. (USA)). Jul 1977. Contract EY- 
76-C-06-1830. 34p. Dep. NTIS, PC A03/MF AO1. 

The soils of the Arid Land Ecology Reserve, encompassing 
the IBP Grassland Biome intensive study site on the ERDA Hanford 
Reservation, are representative of a larger geographical region in- 
cluding much of the Columbia Plateau and Pacific Northwest shrub- 
steppe. This results from a unique diversity in parent materials of 
mixed origin derived from the loess eolian, lacustrine and stream-laid 
material including glacial outwashes, river terraces, flood plains and 
alluvial fans and meteorological factors accompanying a marked 
change in altitude within the Reserve resulting in development of 
soils over a range in temperature, moisture and vegetative regimes. 
The Reserve and the IBP Grassland Biome intensive study site serve 
as valuable, representative areas for the study of soil genesis and 
morphology in the shrub-steppe. The role of soils can be determined 
in basic environmental processes involving the flow of energy, 
cyclization of nutrients or the fate and behavior of pollutants. These 
processes may be examined to provide baseline information for 
comparison to other, more disturbed areas. Or, for investigative 
purposes, processes may be systematically altered to determine the 
influence of soil-perturbing activities such as agriculture, mining and 
industry on the terrestrial ecosystem. 


19748 (CONF-770852—2) Approaches to natural resource inven- 
tory and analysis on the Oak Ridge Environmental Research Park. 
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Kitchings, J.T.; Mann, L.K.; Joslin, D.J.; Bunnell, R.C. (Oak Ridge 
National Lab., Tenn. (USA)). 1977. Contract W-7405-ENG-26. 17p. 
Dep. NTIS, PC A02/MF AO1. 

From National environmental research park symposium) nat- 
ural resource inventory, characterization, and analysis; Los Alamos, 
NM, USA (15 Aug 1977). 

The principal effort of the Department of Energy's Environ- 
mental Research Park program on the Oak Ridge Reservation is 
directed at identification and preservation of a diverse assortment of 
natural communities representative of the Appalachian region of 
East Tennessee. Designation of natural areas provides a degree of 
protection for unique plant and animal species. Concommitantly, 
establishment of research reference areas provides sites which will 
be used to evaluate changes brought about in similar natural commu- 
nities as a result of activities related to energy-producing technol- 
ogies. Agglomerative cluster analysis of 184 continuous forest inven- 
tory (CFI) plots on the Reservation initially was used to objectively 
define forest types. Thus, types identified by cluster analysis formed 
a basis for determining what forest elements were present and which 
were representative of the Appalachian region. Subsequently, cluster 
analysis similarly was used within these research areas to define the 
overstory, understory, and shrub structure of the particular forest 
community. 


19749 (EDFB/IBP—75/8) NONEUC: a numerical procedure 
for determining optimum euclidian distances and associated coordi- 
nates from distances derived from similarity coefficients. Fields, D.E.; 
Kelsey, C.T.; Goff, F.G. (Oak Ridge National Lab., Tenn. (USA)). 
Nov 1977. Contract W-7405-ENG-26. 88p. Dep. NTIS, PC A05/MF 
AOl. 

Numerical optimization techniques are applied to derive, 
from an input matrix of non-euclidian interspecific distances, a set of 
species coordinates in a multi-dimensional space. The euclidian dis- 
tances corresponding to these derived species coordinates constitute 
an optimum fit to the input matrix of non-euclidian rational dis- 
tances, which are derived from similarity coefficients relating the 
species in question. 


19750 Analysis of radiotelemetry data in studies of home range. 
Dunn, J.E. (Univ. of Arkansas, Fayetteville); Gipson, P.S. Biomet- 
rics; 33: No. 1, 85-101(Mar 1977). 

In home range studies of wild animals and birds, statistical 
analysis of radio telemetry data poses special problems due to lack of 
independence of successive observations along the sample path. 
Assuming that such data are generated by a continuous, stationary, 
Gaussian process possessing the Markov property, then a multivar- 
iate Ornstein-Uhlenbeck diffusion process is necessarily the source 
and is proposed here to be a workable model. Its characterization is 
given in terms of typical descriptive properties of home range such 
as center of activity and confidence regions. Invariance of the model 
with respect to choice of an observational coordinate system is 
established, while data for twin deer are used to illustrate the manner 
in which the model may be used for study of territorial interaction. 
An approximate maximum likelihood procedure is proposed with 
results being reported for deer, coyote, and bird tracking data. 


19751 Limit cycles in random environments. Lin, J.; Kahn, P.B. 
(State Univ. of New York, Stony Brook). SIAM J. Appl. Math.; 32: 
No. 1, 260-291(Jan 1977). 

We analyze simple predator-prey models in stochastic envi- 
ronments by a perturbational approach near bifurcating regimes. We 
obtain the stationary probability distribution for the radial variable, 
even when the system is on a limit cycle. The basic technique 
involves an adaptation of the method of averaging to take account of 
random fluctuations. The Fokker-Planck equation is used to find the 
stationary probability distribution of the secular variables. We find: 
(1) The radius of the limit cycle decreases as noise increases. (2) If 
noise dispersion is larger than the deterministic radius, no limit cycle 
exists. Hence, if noise is relatively large, the stationary probability 
distribution of a small deterministic limit cycle may be difficult to 
differentiate from the distribution of a stable focus. (3) The disper- 
sion of the angular variable increases linearly in time. We give 
several remarks concerning soft and hard transitions, and the phe- 
nomenon of hysteresis. Finally, we discuss the entrainment of fre- 
quencies in a random and periodic environment for a predator-prey 
system. In general, noise will tend to break the synchronization after 
a mean time which depends on the size of the fluctuations, the 
frequency shift between the two modes, and the strength of the 
coupling. The results thus obtained are -pplicable to more complex 
models with robust stability as well. A few examples of two and four 
predator-prey species are discussed in detail. 


19752 (ORNL-tr—4478) Modern “bird trap’. Giller, F. Trans- 
lated by W. Sanford from Ornithol. Mitt.; 12: 152-153(1960). 3p. Dep. 
NTIS, PC A02/MF AOl1. 

Data are presented on the number and species of dead birds 
on the ground under 6 x 6 glass panes of an office building. 
Extinguishing the light after the offices closed at approximately 6 
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p.m. reduced the number of birds killed by flying into the window 
glass. 


RADIOMETRIC TECHNIQUES 
REFER ALSO TO CITATION(S) 17042 


CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 16689, 16704, 16707, 16731, 
17090, 19217, 19696, 19793 


19753 (CONF-730386—, pp 733-740) Terrestrial oil spills in 
Alaska: environmental effects and recovery. Hunt, P.G. (Army Corps 
of Engineers Waterways Experiment Station, Vicksburg, MI); Rick- 
ard, W.E.; Deneke, F.J.; Koutz, F.R.; Murrman, R.P. 1973. 

From Conference on the prevention and control of oil spills; 
Washington, DC, USA (13 Mar 1973). 

In Proceedings of joint conference on prevention and control 
of oil spills. 

Damage and natural recovery of terrestrial ecosystems affect- 
ed by refined petroleum spills along the Haines to Fairbanks military 
pipeline in Alaska have been investigated. Since the 20-cm-diameter, 
1007-km-long pipeline was opened in 1956, there have been 40 
reported ruptures along it. Mosses and trees were completely killed, 
and vegetation is now sparse in the drier portions of the spill areas. 
Some new vegetation is growing in drainage pathways. The dead 
organic mat has provided adequate insulation, and only a few 
instances of slope instability, where slopes exceed 20 percent, have 
occurred. Through laboratory studies on the rates of microbial 
respiration in Fairbanks silt containing 15 percent Prudhoe crude, it 
has been determined that microbial activity is increased by inocula- 
tion with mixed-culture oil-degrading microorganisms, increased pH, 
and phosphorus additions. Microbial activity also responds positively 
to nitrogen addition after an initial negative response. The negative 
response varied with treatments and was not caused by either 
ammonia or nitrite toxicity. These observations were tested in the 
field along the pipeline where nitrogen and phosphorus fertilizers 
were applied in several rate combinations to small plots in a selected 
automotive gasoline spill area. In addition the plots were seeded 
with a commercial grass mixture. The objective of this experiment 
was to determine if microbial degradation of the fuel and revegeta- 
tion could be enhanced by the addition of fertilizer. There was a 
positive response in terms of microbial activity and plant growth in 
the treated plots. It has not been determined at this point if the 
increase in vegetation response was solely a fertilizer response or 
related to the increased rate of petroleum degradation. 


19754 (CONF-770689—2) Spectral analysis and forest dynamics: 
the effects of perturbations on long-term dynamics. Emanuel, W.R.; 
Shugart, H.H. Jr.; West, D.C. (Oak Ridge National Lab., Tenn. 
(USA)). 1977. Contract W-7405-ENG-26. 25p. Dep. NTIS, PC A02/ 
MF AOl. 

From SIMS conference on statistical analysis of ecological 
processes in time and space; Alta, UT, USA (27 Jun 1977). 

Long-term dynamics of forest growth and succession and the 
effects of environmental modification can be studied using stochastic 
stand growth models. The result of simulations using these models is 
a set of stochastic time series for stand characteristics such as total 
biomass. Additional analysis is generally required to clarify behavior 
present in the time series. In this paper spectral analysis is used to 
elucidate differences in dynamics of perturbed and unperturbed 
forest stands as evidenced by comparison of peaks in the spectral 
density representing various types of cyclic behavior in the total 
biomass of the stand. A typical Appalachian deciduous forest stand 
area is considered. The consequences of three types of environmen- 
tal perturbations are analyzed: a blight resulting in the elimination of 
a dominant species, a change in average annual temperature repre- 
senting the greenhouse effect of gases released to the atmosphere, 
and a change in the growth rate of selected tree species due to 
increases in the concentration of atmospheric pollutants or to acid 
precipitation. The stand growth model was run for each type of 
environmental change as well as for unperturbed conditions. Simula- 
tions were made for a 1000 year time period. The power spectral 
density was estimated for the total stand biomass time series using 
the direct method for the perturbed and unperturbed cases. The 
general forms of the spectral densities were different. Differences 
were also noted in the numbers and frequencies of specific peaks in 
the spectral density. An explanation is given for these differences 
based on tolerance characteristics, gap replacement processes and 
the roles of dominant tree species. 


19755 Lead shot pellets dispersed by hunters: ingested by ducks. 
Danell, K. (Univ. of Umea, Sweden); Andersscn, A.; Marcstrom, V. 
Ambio; 6: No. 4, 235-237(1977). 
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Many of the lead pellets shot by waterfowl hunters over 
shores and waters fall on the feeding grounds of ducks and geese. 
These pellets, picked up and ingested by the birds, can remain in the 
gizzard where they are eroded by mechanical and chemical action. 
In some cases the bird absorbs enough lead to cause lead poisoning. 
This report describes the incidence of ingested lead shot pellets 
found in 928 ducks collected in Sweden during hunting season. 
Pellets were found in both dabbling and diving ducks and were 
present in birds from six of the eight localities sampled. Usually one 
or two pellets were found but some ducks contained up to 62 pellets. 
As the incidence of ingested pellets in the present study is approxi- 
mately the same as that found in North America, where the annual 
duck loss due to lead poisoning is estimated to be 2 to 3 percent of 
the population, it may be assumed that lead poisoning is a mortality 
factor for Swedish ducks also. 


19756 Microcosm as a tool for estimation of environmental trans- 
port of toxic materials. Draggan, S. (Oak Ridge National Lab., TN). 
Int. J. Environ. Stud.; 10: No. 1, 65-70(Nov 1976). 

Increases in toxic chemical dissipation makes their control in 
the environment desirable. Environmental control of these sub- 
stances requires thorough understanding of the functioning of eco- 
systems potentially receiving chemical input, and of the behavior 
and fate of released chemicals. Terrestrial microcosms are useful 
tools in chemical fate studies; however, critical assessment of their 
ability to simulate ecosystem processes has been limited. This paper 
provides a rationale for evaluating the utility of microcosms for 
prediction of chemical fate in natural ecosystems. 


19757 Absorption of peroxy acetyl nitrate and ozone by natural 
surfaces. Garland, J.A.; Penkett, S.A. (Atomic Energy Research 
Establishment, Harwell, Eng.). Atmos. Environ.; 10: No. 12, 1127- 
1131(1976). 

The dry deposition of PAN to grass, soil and water surfaces 
has been studied in a wind tunnel. Grass and soil were found to 
remove PAN with deposition velocity (vg) around 0.25 cm s~', but 
seawater and deionised water surfaces did not remove PAN at 
appreciable rates (v/sub g/ < 0.02 cm s~'). The diurnal variation of 
PAN concentration at ground level can be explained in terms of 
photochemical production during daylight hours and deposition 
continuing during the night. 


19758 Beach protection by a degradable, sprayed film. Dailey, 
J.J. (Tracor, Inc., Austin, TX); Cassidy, P.E.; Yager, B.J. pp 415-423 
of In 1975 conference on prevention and control of oil pollution. 
Washington, DC; American Petroleum Inst. (1975). 

From Conference on prevention and control of oil pollution; 
San Francisco, CA, USA (25 Mar 1975). 

See CONF-750386—. 

The feasibility of beach protection against off-shore oil spills 
by means of a sprayed-on polymeric film is reported. The concept 
involves the spraying of a threatened beach area with a water- 
soluble polymer which forms a protective film on drying. The film 
prevents the adsorption and absorption of oil by sand, rocks, and 
wood and thus facilitates clean-up. Ideally, the film should degrade 
and dissolve within 2 to 3 weeks of application. Eighteen candidate 
resins systems were screened initially for their solution and film 
properties. Five were selected for further testing, and two were 
chosen for small-scale, mock-beach protection tests. One coat of 
55% polyvinyl acetate provides good protection against oil perme- 
ation of sand and against staining of wood and rocks. The film is 
nontoxic and clear; it does not adversely affect a beach site. Howev- 
er, under laboratory conditions, the film is quite slow to degrade. 


19759 Microbiological and natural product systems for the pro- 
tection of coastal shorelines from oil spills and oil contamination. 
Stewart, W.S. (Exxon Research and Engineering Co., Linden, NJ). 
pp 425-430 of In 1975 conference on prevention and control of oil 
pollution. Washington, DC; American Petroleum Inst. (1975). 

From Conference on prevention and control of oil pollution; 
San Francisco, CA, USA (25 Mar 1975). 

See CONF-750386—. 

A study has been conducted to determine the applicability 
and utility of microbiological systems and natural plant products for 
the protection of rocky shorelines and pebbly beaches from oil spills 
and oil contamination. Experimental evidence has been collected 
indicating that various physical forms of certain microorganisms and 
several natural plant polysaccharides are effective in preventing the 
surfaces of dry rocks of various compositions and porosities from 
being wet by several types of oils. Information is presented concern- 
ing the effective dosage or concentration levels of the materials 
required to afford protection of rocks against oil contamination, the 
methods of application of the protecting agents, the effects of 
temperature, the duration of the protection offered, and the overall 
efficiency of the microbiological and natural plant product systems. 
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RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 16958, 19732, 19735, 19739, 
19989, 19991, 20056 


19760 Extractability of copper, zinc, cadmium, and lead in soils 
incubated with sewage sludge. Silviera, D.J.; Sommers, L.E. (Purdue 
Univ., W. Lafayette, IN). J. Environ. Qual.; 6: No. 1, 47-52(1977). 

Soils amended with sewage sludge were incubated in the 
laboratory and analyzed periodically by a sequential fractionation 
procedure for the amounts of Cu, Zn, Cd, and Pb that were H2O- 
soluble, KNOs-exchangeable, and DTPA- and HNOs-extractable. 
The H2O-soluble and exchangeable metals comprised a small per- 
centage of the total metal concentration in the sludge and in the soil- 
sludge mixtures incubated for 7 to 28 days. The proportion of total 
Cu, Zn, and Cd extracted by DTPA increased with time while this 
fraction remained constant with time for Pb. The relative amount of 
metals extracted by HNO; and DTPA was inversely related. The 
data indicated that the forms of some metals in soils amended with 
sludge change with time, suggesting changes in the availability of 
metals to plants. 


19761 (Y/OWI/SUB—77/14268, pp 39-40) Importance of the 
chemical species formed in the interaction. Friedman, A.M.; Fried, S. 
(Argonne National Lab., IL). 20 Aug 1977. 

From Conference on waste-rock interactions; University 
Park, PA, USA (6 Jul 1977). 

In National waste terminal storage program. 

Studies of the migration of actinides and long lived fission 
products revealed that several chemical characteristics of the ele- 
ments involved greatly influence their rate of migration. Since 
negative ion binding sites are much less prevalent in geological 
strata, any negative species are not strongly absorbed and will thus 
migrate rapidly. Results have indicated that the higher oxidation 
states of the actinides [Pu(VI), Np(V), and U(VI)] are stable and at 
least somewhat anionic in ground water. In addition, I~, IO3~, and 
TcOx,~ are, of course, anionic and all of these ions have characteristi- 
cally low values of adsorption on many minerals. In contrast, the 
lower oxidation states of the actinides and Tc are found to migrate at 
a much lower rate. Because of these effects it is important to 
determine the chemical species formed in the repository by the 
waste-rock interaction. Almost all previous studies have concentrat- 
ed on the amount of material leached from the wastes. Research 
efforts have concentrated on determining the migrational character- 
istics of the chemical states and on methods of identifying which 
states are present in very dilute solutions. The techniques which 
were developed include electrophoresis and mixed tracer reactions. 


SOIL 


REFER ALSO TO CITATION(S) 16820, 16999, 17002, 19272, 
19725, 19733 


19762 (GJT—S5S) Summary of the Phase II, Title I engineering 
assessment of inactive uranium mill tailings, Tuba City site, Tuba City, 
Arizona. (Ford, Bacon and Davis Utah, Inc., Salt Lake City (USA)). 
31 Mar 1977. Contract EY-76-C-13-1658. Sip. Dep. NTIS, PC A04/ 
MF AOl1. 

An engineering assessment was performed of the problems 
resulting from the existence of radioactive uranium mill tailings at 
the Tuba City millsite in Arizona. Services include the preparation 
of topographic maps, the performance of core drillings and radiome- 
tric measurements sufficient to determine areas and volumes of 
tailings and other radium-contaminated materials, the evaluation of 
resulting radiation exposures of individuals residing nearby, the 
investigation of site hydrology and meteorology and the evaluation 
and costing of alternative corrective actions. Radon gas release from 
the tailings on the site constitutes the most significant environmental 
impact to the inhabited area near the site. 


19763 (ORNL—5337) Quantitative analysis of soil chromato- 
graphy. I. Water and radionuclide transport. Reeves, M.; Francis, 
C.W.; Duguid, J.O. (Oak Ridge National Lab., Tenn. (USA)). Dec 
1977. Contract W-7405-ENG-26. 177p. Dep. NTIS, PC A09/MF 
AOl. 

Soil chromatography has been used successfully to evaluate 
relative mobilities of pesticides and nuclides in soils. Its major 
advantage over the commonly used suspension technique is that it 
more accurately simulates field conditions. Under such conditions 
the number of potential exchange sites is limited both by the struc- 
ture of the soil matrix and by the manner in which the carrier fluid 
moves through this structure. The major limitation of the chromato- 
graphic method, however, has been its qualitative nature. This 
document represents an effort to counter this objection. A theoreti- 
cal basis is specified for the transport both of the carrier eluting fluid 
and of the dissolved constituent. A computer program based on this 
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theory is developed which optimizes the fit of theoretical data to 
experimental data by automatically adjusting the transport param- 
eters, one of which is the distribution coefficient k/sub d/. This 
analysis procedure thus constitutes an integral part of the soil chro- 
matographic method, by means of which mobilities of nuclides and 
other dissolved constituents in soils may be quantified. 


TERRESTRIAL ECOSYSTEMS AND FOOD CHAINS 
REFER ALSO TO CITATION(S) 19696, 19724, 19728, 20000 


SITE RESOURCE AND USE STUDIES 


REFER ALSO TO CITATION(S) 16479, 16480, 16575, 17145, 
18322, 18343, 18383, 18384, 18594, 19802 


19764 (ANL/EMR—1(Vol.3B)) Integrated mined-area reclama- 
tion and land use planning. Volume 3B. A case study of surface mining 
and reclamation planning: internaticaal minerals and chemical corpo- 
ration, phosphate operations, Polk County, Florida. LaFevers, J.R.; 
Brown, L.A.; Fountain, R.C. (Argonne National Lab., Ill. (USA)). 
Feb 1977. Contract W-31-109-ENG-38. 71p. Dep. NTIS, PC A04/ 
MF AOl1. 

The reports in this series are designed primarily to familiarize 
professional land use and resource planners with the range of possi- 
bilities and effective procedures for achieving integrated mining, 
reclamation, and land use planning. These reports are based on a 
research program which included an extensive literature review, the 
compilation and analysis of case study data, and close coordination 
and interaction with related government programs. In Volume 3, A 
Guide to Mined Area Reclamation Technology for Reclamation and 
Land Use Planners, the method used to reclaim land in each of 
several mineral industries are discussed in relation to the physical 
and cultural constraints that must be considered in planning a 
reclamation program. Much of the information for this document 
was obtained from case studies conducted in several mining districts. 
Volume 3B presents data from a case study of surface mining and 
reclamation planning, International Minerals and Chemical Corpora- 
tion, Phosphate Operations, Polk County, Florida. 


ENVIRONMENTAL SCIENCES, 
AQUATIC 


REFER ALSO TO CITATION(S) 20835 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 16813, 19677, 19900 


19765 (ANL/ES—40(Vol.2)) Environmental status of the Lake 
Michigan region. Volume II. Natural areas of the Lake Michigan 
drainage basin and endangered or threatened plant and animal species. 
Stearns, F.; Lindsley, D. (Argonne National Lab., Ill. (USA)). Sep 
1977. Contract W-31--109-ENG-38. 91p. Dep. NTIS, PC A05/MF 
AOl. 

The accelerating encroachment of human activity on the 
natural landscape has made many citizens appreciate the need to 
save representative biotic communities before urbanization and tech- 
nologically induced change eliminate such communities. Active pro- 
grams in natural-area preservation are now in progress in the four 
basin states; these programs have strong public support and legisla- 
tive mandate. Local, state, and federal agencies and private individ- 
uals have taken an active interest in protecting select areas as 
samples of the biotic communities and natural features of the Basin. 
Most natural areas described in this report have been dedicated or 
reserved in some fashion. Other areas are being added by the basin 
states each year. The maintenance of natural communities is closely 
linked to the preservation of endangered and threatened species of 
plants and animals which would cease to survive as isolated popula- 
tions. Under federal regulations, certain plants and animals are listed 
as endangered or threatened in the Basin. As individual state lists are 
prepared and investigations proceed, it is probable that and more 
threatened species will be found. 


19766 (ANL/ES—40(Vol.6)) Environmental status of the Lake 
Michigan region. Volume 6. Zoobenthos of Lake Michigan. Mozley, 
S.C.; Howmiller, R.P. (Argonne National Lab., Ill. (USA)). Sep 
1977. Contract W-31-109-ENG-38. 148p. Dep. NTIS, PC A08/MF 
AOl. 
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This report summarizes Lake Michigan zoobenthic studies . 
to 1974, including reports of power-plant surveys. It describes eco 
ogies of macroinvertebrate species and some microfauna, partly 
through use of data from other Great Lakes. The following are 
discussed: methodology of field surveys; zoobenthic indicators of 
pollution; zoobenthic effects on sediment-water exchanges; and num- 
bers, biomass, and production of total macroinvertebrates. Promi- 
nent features of Lake Michigan zoobenthos include predominance of 
the amphipod Pontoporeia affinis, usefulness of tubificid oligochaetes 
in mapping environmental quality, and pronounced qualitative gradi- 
ents in zoobenthos in relation to depth. Further research is needed 
on sampling methods, energy flow rates and pathways through 
benthic communities, factors limiting distribution of species near 
shore, and effects of macroinvertebrates on sediment chemistry and 
structure. 


19767 (CONF-770248—1) Nutrient dynamics of freshwater ri- 
verine marshes and the role of emergent macrophytes. Klopatek, J.M. 
(Oak Ridge National Lab., Tenn. (USA)). 1977. Contract W-7405- 
ENG-26. 43p. Dep. NTIS, PC A03/MF AO1. 

From EPA workshop on-freshwater wetlands) present status 
and future needs; Camden, NJ, USA (Feb 1977). 

The open characteristics of freshwater riverine marshes result 
in a continual subsidy and withdrawal of nutrients, with the specific 
patterns within any wetland being dependent on seasonal hydrologi- 
cal fluctuations and biological activity. One of the key features of the 
marsh separating it from terrestrial ecosystems is its inundated and 
anaerobic soils which show significant (P > 0.01) seasonal variations 
in available P and K and exchangeable Ca and Mg. Based primarily 
on investigations in Wisconsin, the role of emergent macrophytes 
within the marsh nutrient cycle is described. Concentrations of N, P, 
K, Ca, and Mg are shown to follow predictable trends over the 
growing season. However, the accumulation of these elements in the 
below and aboveground structures is shown to yield a more com- 
plete picture of the functional role of emergent macrophytes. Re- 
gression analyses showed nutrient uptake by the macrophytes was 
significantly correlated (r? = 0.98, P > 0.01) to total soil N and 
available P. For the most part, significant correlations were not 
shown for the other elements and is explained based upon their 
mobility and the possibility of luxury uptake. Models of the flow of 
nutrients in a Scirpus fluviatilis stand are depicted. 


19768 (RLO/2225/T40—2) Hydrocarbon studies in Pugent 
Sound and off the Washington Coast. Progress report, March 1976— 
February 1977. Carpenter, R.; Fairhall, A.W. (Washington Univ., 
Seattle (USA). Dept. of Oceanography). 1977. Contract EY-76-S-06- 
2225-040. 43p. Dep. NTIS, PC A03/MF AO1. 

Seasonal samplings of phytoplankton, zooplankton, and neus- 
ton are being made in a number of areas within Puget Sound and off 
the west coast of Washington State north of the Columbia River. 
The samples are being subjected to solvent extraction to remove the 
aliphatic and aromatic hydrocarbons, which are then being charac- 
terized by gas chromatography, UV fluorescence spectroscopy, and 
high-pressure liquid chromatography. Selected samples are being 
analyzed by combined gas chromatography—mass spectrometry 
and/or by having ‘*C and '*C/'C ratios determined. The purpose 
of these measurements is to establish the natural distribution of 
hydrocarbons in local marine organisms and sediments and to deter- 
mine the extent to which they may be already contaminated by 
petroleum hydrocarbons. Some of the regions being sampled are in 
comparatively remote areas which are unlikely to have received 
significant oil pollution while other samples come from areas near 
petroleum refineries or along tanker routes where spills are more 
likely. In addition to the organisms, cores of sediment are being 
collected and analyzed in a similar manner. Sediment accumulation 
rates are being determined in these cores over the last 100 years with 
the ?!°Pb technique. Profiles of changes in hydrocarbon types and 
amounts during the last 100 years will be determined. 


19769 Biological transport of zinc-65 into the deep sea. Pearcy, 
W.G.; Krygier, E.E.; Cutshall, N.H. (Oregon State Univ., Corvallis). 
Limnol. Oceanogr.; 22: No. 5, 846-855(Sep 1977) 

The specific activities of zinc-65 (*Zn:Zn) in pelagic and 
benthic animals collected off Oregon were correlated with depth of 
capture to estimate vertical biological transport rates. Results sug- 
gest that about 2 yr are required for transport of Zn from near- 
surface to abyssobenthic animals. Vertical transport appears to be 
slower in upper waters, suggesting recycling of zinc within biologi- 
cal communities, and more rapid below 500 m. The long vertical 
transport time for zinc contrasts with the shorter times estimated for 
transport of zinc and other elements by fecal pellets. This raises 
questions about the importance of fecal pellets as a rapid transport 
mechanism for biologically required materials into the deep sea. 


19770 Determining the carbon-to-chlorophyll ratio of natural 
phytoplankton. Banse, K. (Univ. of Washington, Seattle). Mar. Biol.; 
41: No. 3, 199-212(10 Jun 1977). 

For field samples, regression analyses of plots of chemically 
determined particulate organic carbon on chlorophyll are often 
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employed to estimate the algal carbon-to-chlorophyll ratio (F) in the 
presence of appreciable amounts of nonalgal particulate organic 
carbon. Spurious results will be obtained, however, if the temporal 
rate of change of the algae or the nonplant matter reverses its sign 
during the sampling interval and the samples cannot be ordered 
correctly in time or space. Previously recognized sources of bias 
inherent in the chemical approach are also discussed. The great 
uncertainty of our present knowledge of F is pointed out. It is shown 
that the concentration of microscopically visible, nonliving particles 
in the sea is not known. Renewed studies are suggested as a means of 
improving the chemical approach to determining F. The general 
argument holds for the ratios of nitrogen (particle volume, etc.)-to- 
chlorophyll, carbon (nitrogen, particle volume, etc.)-to-ATP, and 
similar conversion factors. 


19771 Baseline environmental evaluations at power plant sites. 
Fruh, E.G.; Schmidt, P.S.; Maguire, B. Jr.; Hubbs, C. (Univ. of 
Texas, Austin). J. Am. Water Works Assoc.; 68: 375-384(Jul 1976). 

This article describes a comprehensive program of field and 
modeling studies aimed at acquiring a complete description of the 
natural physical, chemical, and biological behavior of a reservoir 
before the advent of heated-water discharges from a steam-electric 
generating station. These baseline evaluations were necessary to 
permit accurate assessment of the effects of the heated-water dis- 
charges after the plant went into operation. 


19772 Restoration of seagrasses with economic analysis. Thor- 
haug, A. (Univ. of Miami, FL); Austin, C.B. Environ. Conserv.; 3: 
No. 4, 259-266(Win 1976). 

The technique of restoration of populations of land plants is 
an old one that is well understood by scientists, agronomists, forestry 
experts, and the general public. However, only recently has attention 
been turned to restoring underwater areas with so-called seagrasses. 
From 1947 onwards, attempts have been made to restore suitable 
marine areas by using important species; however, only very recent- 
ly (from August 1973) have large-scale restoration projects been 
undertaken. The efforts that have been made to replant various 
seagrass species by different techniques are reviewed, but only two 
seagrasses, Zostera noltii and Thalassia testudinum, have been re- 
stored on a large scale. Both of these can be restored successfully; 
however, the seeding method of Thalassia appears to be the most 
practical operation of all, and the most potentially valuable for 
future research into large-scale restoration, as it allows flexibility of 
location and of depth of transplantation, and involves the minimum 
of damage to the donor site. It also ensures the most rapid regrowth, 
besides being in the long run the most economical method yet 
devised of restoring a seagrass community. An economic model and 
analysis for restoration costs are given and finally a wide range of 
uses of restoration of such beds of seagrasses are enumerated. 


19773 Energy storage and temperature distribution in lakes. 
Bloss, S.; Grigull, U. (Technical Univ., Munich). pp 801-811 of In 
Future energy production systems. Heat and mass transfer processes. 
Vol. II. Denton, J.C.; Afgan, N.H. (eds.). Washington, DC; Hemi- 
sphere Publishing Corp. (1976). 

With certain simplifications the temperature distribution in 
lakes can be treated as a non-steady, one-dimensional heat conduc- 
tion problem. Two conditions are sufficient for the development of a 
thermocline: heat exchange at the surface by convective heat trans- 
fer, evaporation and/or long wave radiation on the one hand and the 
absorption of short wave solar radiation on the other hand. The 
thickness and temperature of the upper layer (epilimnion) of the lake 
are determined by averaging the internal energy corresponding to 
the calculated unstable temperature profiles. Transient energy ex- 
change can be taken into account by a stepwise calculation. The 
calculated temperature profiles are in good agreement with field 
measurements of other authors. 


RADIOMETRIC TECHNIQUES 
REFER ALSO TO CITATION(S) 19848 


CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 16465, 16686, 16689, 16690, 
16691, 16693, 16695, 16698, 16699, 16700, 16701, 16702, 16703, 
16704, 16707, 16710, 16713, 16714, 16715, 16716, 16717, 16718, 
16719, 16720, 16721, 16722, 16723, 16724, 16725, 16726, 16727, 
16728, 16729, 16730, 16732, 16737, 16738, 16739, 17003, 18329, 
19217, 19234, 19688, 19695, 19715, 19757, 19766, 19768, 19872, 
19901, 19902, 19917, 19918, 19919, 20010, 20011, 20012, 

5, 20016, 20017, 20021, 20022, 20026, 20027, 20029, 20030, 

, 20032, 20035, 20040, 20041, 20042, 20049, 20060, 20079, 20081 


19774 (CONF-730386—, pp 139-144) Remote sampler for deter- 
mining residual oil content of surface waters. Schatzberg, P.; Jackson, 
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D.F. (Naval Ship Research and Development Center, Annapolis). 
1973. 

From Conference on the prevention and control of oil spills; 
Washington, DC, USA (13 Mar 1973). 

In Proceedings of joint conference on prevention and control 
of oil spills. 

Residual oil contents of coastal and estuarine surface waters 
must be determined to establish an oil pollution data base, monitor 
changes in oil content with time and relate these changes to pollut- 
ing sources. A simple flow-through device has been developed 
which, in conjunction with a skimmer and pump, and process 100 to 
200 liters or more of surface water, removing any oil present in a 
separate phase. Thus concentrated, the oil can be extracted at a 
laboratory, its quantity and nature determined, and when related to 
the volume of water processed through the sampler, provide oil 
concentration data on a time-integrated basis. Key to the develop- 
ment of this device was identification of a sorbent material which 
would quantitatively remove oil from a moving water stream and 
permit simple extraction of that oil in a laboratory. A laboratory 
apparatus was designed to generate a flowing water stream contain- 
ing parts per million (ppm) quantities of oil. A number or sorbent 
materials were examined with this apparatus and several were found 
effective. Effort was concentrated on the most promising one. Ex- 
periments showed that 5-25 ppm oil in a flowing water stream is 
quantitatively absorbed by the sorbent. The concentrated oil is easily 
removed from the sorbent with carbon tetrachloride used as a 
solvent and a Soxhlet extractor. The sorbent is regenerated by this 
process and can be reused many times. Concentration of the extract- 
ed oil is determined by infrared spectrophotometry. 


19775 (CONF-730386—, pp 161-172) Techniques for analysis of 
paraffin hydrocarbons and for interpretation of data to assess oil spill 
effects in aquatic organisms. Clark, R.C. Jr.; Finley, J.S. (National 
Marine Fisheries Service, Seattle). 1973. 

From Conference on the prevention and control of oil spills; 
Washington, DC, USA (13 Mar 1973). 

In Proceedings of joint conference on prevention and control 
of oil spills. 

Normal paraffin hydrocarbons are one of the major groups of 
compounds in crude oil and petroleum products. Since these com- 
pounds can be readily separated from aquatic organisms using sol- 
vent extraction and liquid-solid chromatography and identified by 
gas-liquid chromatography, the normal paraffins can serve as indica- 
tors of petroleum pollution in the aquatic environment. It is neces- 
sary, however, to differentiate between natural (or biogenic) hydro- 
carbons and those assimilated by the organisms from pollution 
sources by comparing the natural hydrocarbon content and pattern 
(n-Ci4 to n-C37) of organisms from areas of pollution with those of 
organisms from relatively “unpolluted” areas. The paper suggests 
techniques for obtaining and analyzing petroleum hydrocarbon data 
which can lead to a standard method for detecting and following the 
biological uptake of oil by living organisms from the aquatic envi- 
ronment. 


19776 (CONF-730386—, pp 391-402) Evaluation of a unique 
centrifuge for separation of oil from ship discharge water. Harvey, 
A.C.; Stokes, V.K. (Foster-Miller Associates, Inc., Waltham, MA). 
1973. 

From Conference on the prevention and control of oil spills; 
Washington, DC, USA (13 Mar 1973). 

In Proceedings of joint conference on prevention and control 
of oil spills. 

A centrifuge was conceived and tested especially for the 
separation of oil as it is usually dispersed in the bilge and ballast 
water of ships. The centrifuge is unusual in having predominantly 
axial flow allowing comparatively high throughput and low speed. It 
has both primary and secondary stages of separation incorporated 
into the design and is thus capable of operating with high input 
concentrations. The device was tested in the laboratory using mixers 
in a storage tank and a centrifugal pump to disperse up to 8 percent 
oil in water. Effluent concentrations in the range of 10 ppM were 
obtained with inputs containing 1000 ppM of No. 2, No. 4 and 
Nigerian Crude Oils. At higher concentrations ranging up to 58,800 
ppM for No. 2 oil and 18,900 for No. 4 oil the effluent contained less 
than 100 ppM. Centrifuge performance on No. 2 and No. 4 oils 
containing ten percent Gamlen D was lower than with pure oils. 
Coalescence occurred but produced drops smaller than with pure 
oils requiring a modification to the separator design. The input and 
output oil droplet size distributions were measured using the Coulter 
particle counter. This permitted an evaluation of separator perfor- 
mance as a function of the drop size content of the oil dispersion and 
a rational assessment of the design method and its application to the 
development of future prototypes. 


19777 (CONF-730386—, pp 505-519) Distribution of heavy hy- 
drocarbons in some Atlantic Ocean waters. Brown, R.A. (Esso Re- 
search and Engineering Co., Linden, NJ); Searl, T.D.; Elliott, J.J.; 
Phillips, B.G.; Brandon, D.E.; Monaghan, P.H. 1973. 
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From Conference on the prevention and control of oil spills; 
Washington, DC, USA (13 Mar 1973). 

In Proceedings of joint conference on prevention and control 
of oil spills. 

During 1971-72 ocean water samples were collected off tank- 
ers along two well traveled routes, including U.S. Gulf Coast to East 
Coast and Caribbean to East Coast. Approximately 400 samples 
were taken near the surface and at a depth of about 10 meters. At the 
time of collection, each sample was extracted with carbon tetrachlo- 
ride. The extract was subsequently analyzed for hydrocarbon con- 
tent and, in many cases, the hydrocarbons were characterized as to 
compound types. Nonvolatile or persistent hydrocarbons were found 
to be generally in the concentration range of .001 to .012 ppM (wt.). 
Some variations in the amount and composition were observed 
according to geographical location of the saniple. Sampling and 
analysis methods are briefly described. 


19778 (CONF-730386—, pp 521-529) Petroleum residues in the 
Sargasso Sea and on Bermuda beaches. Morris, B.F. (Bermuda Bio- 
logical Station for Research, St. George’s West); Butler, J.N. 1973. 

From Conference on the prevention and control of oil spills; 
Washington, DC, USA (13 Mar 1973). 

In Proceedings of joint conference on prevention and control 
of oil spills. 

Petroleum residues (tar lumps) are found throughout the 
Atlantic Ocean. An estimate of the current standing stock of tar in 
the Northwest Atlantic is 86,000 metric tons, of which 66,000 tons 
are found in the Sargasso Sea. Although there are wide seasonal 
variations, the amount observed near Bermuda has not increased 
significantly from 1971 to 1972. Beach deposits also undergo wide 
variations (4g/m to 1700 g/m), and seem to act, on the average, as 
collectors of tar from a strip of water about 20 km wide. Chemical 
characteristics of tar lumps (analyzed by gas chromatography) vary 
widely, but almost all have distinctive paraffinic wax components in 
the Czo to Co range, implying that their origin is in crude oil sludge 
from tanker washings. The standing stock is probably between 20 to 
50 percent of the total annual influx of petroleum from this source. 
Degradation of tar lumps at sea, after rapid losses by evaporation 
and dissolution, takes times of the order of years, probably because 
of their substantial content of high-melting point waxes and asphal- 
tenes. 


19779. (CONF-730386—, pp 3-14) Analysis of oil outflows due to 
tanker accidents. Keith, V.F.; Porricelli, J.D. (Coast Guard Head- 
quarters, Washington, DC). 1973. 

From Conference on the prevention and control of oil spills; 
Washington, DC, USA (13 Mar 1973). 

In Proceedings of joint conference on prevention and control 
of oil spills. 

The most significant type of tanker casualty in causing oil 
pollution is structural failure. Ten major structural failures (four 
percent of the total number of incidents) accounted for 206,278 tons 
of outflow (48 percent of the total outflow). They all occurred in the 
fully loaded condition and resulted in the total loss of the tanker. 
Groundings are the next major contributor to oil outflow. In 1969 
and 1970 they accounted for 28 percent of all tanker casualty 
population. In terms of outflow from all polluting incidents, ground- 
ings are four times more significant than collisions. Analysis of 

tanker pollution data in terms of frequency, without data on amounts 
of outflow, is not a true measure. In terms of total incidents, 
collisions are the largest single type of casualty. However, collisions 
contribute only eight percent of the total outflow and are of less 
magnitude than structural failures and groundings. Rammings ac- 
count for approximately nine percent of the total incidents but 
resulted in only one percent of the total pollution. Explosions which 
are extremely significant because of their cost and danger to life 
contribute 7.9 percent of the total outflow. This is of course the 
result of most explosions occurring while in the ballast condition. In 
terms of localized pollution, groundings are by far the most signifi- 
cant source of oil outflow accounting for some 71 percent. Structur- 
al failures account for 90 percent of the at sea pollution. They 
contribute very little elsewhere. 


19780 (CONF-730386—, pp 559-567) Two types of oil spills in 
Swedish inland waters: tests of new materials, ideas, and methods. 
Jerbo, A. (Swedish State Railways, Stockholm). 1973. 

From Conference on the prevention and control of oil spills; 
Washington, DC, USA (13 Mar 1973). 

In Proceedings of joint conference on prevention and control 
of oil spills. 

At several places in Sweden there is a continuous oilspill into 
ponds and lakes from engine sheds. During 1969—1971 new methods 
and materials were tested in order to reconstruct oil-contaminated 
water and sediment. Thus the bottom of a lake was harrowed with 
compressed air and the oil brought to the water surface where it was 
adsorbed. A new type of adsorption material, adsorbent blower, 
booms, incinerators and technique were designed. The amount of oil 
one mile downstream from the last boom was never higher than 1 
ppM and the fish did not contain any phenols or oils. The oil content 
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of the surface water in the spill area and 5 miles downstream was, 
after the clean up job, at about 3 ppM which is normal for rivers 
during the timber-floating period. 


19781 (CONF-770961—2) Ecological impact of chloro-organics 
produced by chlorination of cooling tower waters. Jolley, R.L.; Cum- 
ming, R.B.; Pitt, W.W.; Taylor, F.G.; Thompson, J.E.; Hartmann, 
S.J. (Oak Ridge National Lab., Tenn. (USA)). 1977. Contract W- 
7405-ENG-26. 17p. Dep. NTIS, PC A02/MF AO1. 

From Microbiology of power plant thermal effluents; Iowa 
City, IA, USA (19 Sep 1977). 

Experimental results of the initial assessment of chlorine- 
containing compounds in the blowdown from cooling towers and 
the possible mutagenic activity of these compounds are reported. 
High-resolution liquid chromatographic separations were made on 
concentrates of the blowdown from the cooling tower at the High 
Flux Isotope Reactor (HFIR) and from the recirculating water 
system for the cooling towers at the Oak Ridge Gaseous Diffusion 
Plant (ORGDP), Oak Ridge, Tennessee. The chromatograms of 
chlorinated cooling waters contained numerous uv-absorbing and 
cerate-oxidizable constituents that are now being processed through 
a multicomponent identification procedure. Concentrates of the 
chlorinated waters are also being examined for mutagenic activity. 


19782 (COO—3254-34) Effects of environmental stress on the 
community structure and productivity of salt marsh epiphytic commu- 
nities. Progress report, September 1, 1976—August 31, 1977. Lee, J.J. 
(City Coll, New York (USA)). 1977. Contract EY-76-S-02-3254. 
200p. MF AO1. 

Portions of document are illegible. 

Theoretical studies deal with trophic relationships between 
the small organisms at the base of detrital and planktonic food webs. 
These organisms are not casual mixtures of primary producers, 
decomposers, and small herbivores. No matter how transient and 
spatially disparate communities of small organisms seem to the 
uninformed, only certain combinations of organisms can function as 
meaningful communities. The strength of food web bonds is the 
result of the qualitative and quantitative molecular constituton of the 
prey, the needs of the consumer for quantities of particular mole- 
cules, and the ability of a consumer to recognize needed molecules 
and process them efficiently. The importance of strength of food 
web bonds was shown in a study of a harpacticoid copepod, Nitocra 
typica. This animal has very complex and graded nutritional require- 
ments which seem to adapt it to feed on different species and strains 
of algae which are likely to occur in the community at different 
seasons. The results of this study suggest complexions in trophic 
dynamics which explain some of the diversity inherent in the closely 
packed niches of micro- and meiofauna in detrital food webs. An in 
situ incubation subproject aimed at testing the effects of water 
quality, heavy metals, and crude oil on natural assemblages of 
diatoms was also completed. 


19783 (PNL—2423) Design and analysis of aquatic monitoring 
programs at nuclear power plants. McKenzie, D.H.; Kannberg, L.D.; 
Gore, K.L.; Arnold, E.M.; Watson, D.G. (Battelle Pacific North- 
west Labs., Richland, Wash. (USA)). Nov 1977. Contract EY-76-C- 
06-1830. 139p. Dep. NTIS, PC A07/MF AO1. 

This report addresses some of the problems of designing, 
conducting, and analyzing aquatic environmental monitoring pro- 
grams for impact assessment of nuclear power plants. The concepts 
discussed are applicable to monitoring the effects of chemical, radio- 
active, or thermal effluents. The concept of control and treatment 
station pairs is the fundamental basis for the experimental method 
proposed. This concept is based on the hypothesis that the relation- 
ship between the two stations forming the pair can be estimated from 
the preoperational period and that this relationship holds during the 
operational period. Any changes observed in this relationship during 
the operational period are assumed to be the result of the power 
plant impacts. Thus, it is important that station pairs are selected so it 
can be assumed that they respond to natural environmental changes 
in a manner that maintains that relationship. The major problem in 
establishing the station pairs will be the location of the control 
station. The universal heterogeneity in the environment will prevent 
the establishment of identical station pairs. The requirement that the 
control station remain unaffected by the operation of the power 
plant dictates a spacial separation with its associated differences in 
habitat. Thus, selection of the control station will be based upon 
balancing the following two criteria: (1) far enough away from the 
plant site to be beyond the plant influence, and (2) close enough to 
the treatment station that the biological communities will respond to 
natural environmental changes consistently in the same manner. 


19784 Flax Pond ecosystem study: exchanges of carbon in water 
between a salt marsh and Long Island Sound. Woodwell, G.M. 
(Marine Biological Lab., Woods Hole, MA); Whitney, D.E.; Hall, 
C.A.S.; Houghton, R.A. Limnol. Oceanogr.; 22: No. 5, 833-838(Sep 
1977). 

Flax Pond, a tidal marsh on the north shore of Long Island, 
New York, was used to examine the exchanges of carbon in its 
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various forms between a salt marsh and the coastal waters. The 
marsh removed fine particulate carbon from the tidal water through- 
out the year; it tended to be a small source of C as total CO» and 
dissolved organic carbon during summer, and a sink for both forms 
in winter. The net flux of total carbon over a year, measured as total 
CO, and as particulate and dissolved organic C, was a small input 
into the marsh, estimated as about 51 g C m™* The data were 
consistent with others showing the marsh to be a net consumer of 
chlorophyll throughout the year and a strongly heterotrophic system 
in summer and do not support the conventional view of marshes as 
net sources of fixed carbon to coastal waters. 


19785 Lead in drinking water in soft water areas health hazards. 
Moore, M.R. (Univ. of Glasgow). Sci. Total Environ.; 7: No. 2, 109- 
115(Mar 1977). 

Studies have been made of the uptake of lead into drinking 
water and the association of that with the blood lead of persons 
resident in houses supplied with such water. Significant regressions 
were found between water lead and blood lead concentrations. Very 
high lead concentrations were found in houses with lead plumbing. 
There were in addition increased lead concentrations found in 
houses using copper piping joined with lead soldered joints. These 
studies have suggested that some health hazards might be expected 
to be associated with the increased environmental uptake of lead in 
these situations. 


19786 Aquatic pollutants and biologic effects with emphasis on 
neoplasia. Kraybill, H.F.; Dawe, C.J.; Harshbarger, J.C.; Tardiff, 
R.G. (eds.). New York; New York Academy of Sciences (1977). 
610p. (CONF-7609167—). 

From Conference on aquatic pollutants and biologic effects 
with emphasis on neoplasia; New York, NY, USA (27 Sep 1976). 

Separate abstracts were prepared for the 38 papers presented 
at the conference. An additional four papers were presented but not 
submitted for publication. (HLW) 


19787 Analysis of organic compounds in water to support health 
effects studies. Garrison, A.W. (Environmental Protection Agency, 
Athens, GA). Ann. N.Y. Acad. Sci.; 298: 2-19(1977) 

From Conference on aquatic pollutants and biologic effects 
with emphasis on neoplasia; New York, NY, USA (27 Sep 1976). 

See CONF-7609 167— 

The following topics are discussed: nature of organics in 
water; volatile organic pollutants in New Orleans drinking water; 
purgeables in Miami drinking water; volatile organics in industrial 
effluents; volatile organics in municipal sewage; refinement in meth- 
odology for volatile compounds; development of analytic methods 
for classes of organic compounds; and development of computerized 
library of organic water pollutants. (HLW) 


19788 Extraction and identification of organic micropollutants: 
reverse osmosis method. Koplfer, F.C. (Environmental Protection 
Agency, Cincinnati); Coleman, W.E.; Melton, R.G.; Tardiff, R.G.; 
Lynch, S.C.; Smith, J.K. Ann. N. y. Acad. Sci.; 298: 20-30(1977). 

From Conference on aquatic pollutants and biologic effects 
with emphasis on neoplasia; New York, NY, USA (27 Sep 1976). 

See CONF-7609167—. 

From the results of the control experiment, it can be conclud- 
ed that only a small part of the organics isolated from the samples 
originated in the membrane modules. Most of the compounds detect- 
ed are plasticizers, and these compounds are ubiquitous in environ- 
mental samples. The presence of these compounds should not invali- 
date the results of bioassays of the organic mixtures isolated from 
samples. It is important to point out that the purpose of this overall 
process is to produce sufficient organic material for toxicologic 
assessment and not for quantitative analysis. The organics isolated 
from these waters will be fractionated, and the fractions that are 
found to be toxic will be analyzed by gas chromatography/mass 
spectrometry to determine potentially toxic components. The drink- 
ing waters of the cities being studied have also been examined for 
more volatile organic compounds, and these data are also available 
to aid in interpretation of toxicologic results. 


19789 Identification and distribution of inorganic components in 
water: what to measure. Glass, G.E. (Environmental Protection 
Agency, Duluth). Ann. N.Y. Acad. Sci.; 298: 31-46(1977). 

From Conference on aquatic pollutants and biologic effects 
with emphasis on neoplasia; New York, NY, USA (27 Sep 1976). 

See CONF-7609167—. 

The molecular form as opposed to the total quantity of 
inorganic components in water often determines the role that these 
components play in the aquatic environment. Although the metal 
aquo ion is generally thought to be the reactive form for biologic 
interactions, the fraction of the total metal present in this form may 
be small and highly variable, depending on the available complexing 
ligands and the magnitude of the interactions. Calculations by use of 
the chemical equilibria model and the inorganic components in Lake 
Superior water as an example show the distribution of metals and 
ligands water to be complex and indicate that analytic measurements 
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must be sensitive in the range of 10~* to 10-'* M for most metals. 
Solutions that contain the same total metal concentration may be 
made co _— nontoxic by adding complexing ligands. The com- 
parison of calculated molecular distribution with effects on D. 
magna show that NTA and EDTA dominate the aquo chemistry of 
copper and cadmium, but not mercury. Mercury can be made 
nontoxic with cysteine. Metals introduced to water in the form of 
silicate mineral particles show some transfer to water and fish tissue 
but on the basis of total metal measurement would contribute little 
total metal tissue content. The analysis of drinking water from 
Duluth on a continuous basis for suspended contaminates and at 
different locations shows large fluctuations caused by a variety of 
factors. Asbestiform fiber and mass content vary over almost two 
orders of magnitude. Changes in time, processes, and materials over 
the years result in changes in the water supply. Lead, chlorine, 
ammonia, asbestiform fibers, hexafluorosilicic acid, and glass have 
been introduced to the drinking water at various times, locations, 
and concentrations. Studies designed to look at the overall result of 
these components must consider all of the sources and variations. 


19790 Occurrence and fate of organic and inorganic contaminants 
in marine animals. Whittle, K.J. (Torry Research Station, Aberdeen, 
Scotland); Hardy, R.; Holden, A.V.; Johnston, R.; Pentreath, R.J. 
Ann. N.Y. Acad. Sci.; 298: 47-79(1977). 

From Conference on aquatic pollutants and biologic effects 
with emphasis on neoplasia; New York, NY, USA (27 Sep 1976). 

See CONF-7609167—. 

Most chemical contaminants occur in highest concentrations 
in coastal waters, often maximized in very localized areas. In gener- 
al, this situation represents the exposure pattern for marine animals. 
However, the availability of a contaminant to an organism depends 
not only on its concentration but also on its chemical nature, its 
physical state, and whether the source of exposure is the surrounding 
seawater or the diet. Depending on the type of exposure, uptake 
occurs across absorptive surfaces, such as those of the respiratory 
apparatus or gastrointestinal tract, where selectivity may occur, even 
among neighboring homologs. Deposition in tissues, accumulation, 
degradation, or depuration depends on tissue type, metabolic pro- 
cesses, detoxification mechanisms, and the adaptive status of a par- 
ticular animal. This hypothesis is examined briefly for hydrocarbons, 
pesticides, other miscellaneous organic contaminants, heavy metals, 
and radionuclides. It is concluded that most data relate to occur- 
rence and distribution. Considerably less information is available on 
the underlying biochemical processes. 


19791 Global distribution of carcinogenic pollutants in water. 
Kraybill, H.F. (National Cancer Inst., Bethesda, MD). Ann. N_Y. 
Acad. Sci.; 298: 80-89(1977). 

From Conference on aquatic pollutants and biologic effects 
with emphasis on neoplasia; New York, NY, USA (27 Sep 1976). 

See CONF-7609167—. 

Some topics discussed are as follows: sources of pollution or 
contamination; occurrence and frequency of distribution; geographic 
variation in distribution; and biomedical significance of carcinogenic 
biorefractories. (HLW) 


19792 Effects of microbial activity on aquatic pollutants. Voll, 
M.J.; Isbister, J.; Isaki, L.; McCommas, M.; Colwell, R.R. (Univ. of 
Maryland, College Park). Ann. N.Y. Acad. Sci.; 298: 104-110(1977). 

From Conference on aquatic pollutants and biologic effects 
with emphasis on neoplasia; New York, NY, USA (27 Sep 1976). 

See CONF-7609167—. 

Bacteria and fungi present in estuarine and marine water and 
sediment accomplish significant degradation of crude oil, refined 
oils, polychlorinated biphenyls, and organomercurials, with the rate 
and extent of degradation varying with species, geographic source, 
temperature, and other biologic and environmental parameters. Our 
biodegradation studies have been extended to determine if physical 
weathering and/or microbial degradation of oil by microorganisms 
present in Chesapeake Bay water and sediment produces potentially 
carcinogenic substances. Water and sediment from an area in Chesa- 
peake Bay that receives heavy input of oil and from a relatively 
nonpolluted site have been assayed for mutagenic ability by use of 
the Ames method, which is a bacterial assay and is highly sensitive. 
Preliminary findings indicate the presence of mutagenic substances 
in samples collected from the polluted site. Extracts of oil subjected 
to microbial degradation under controlled laboratory conditions did 
not yield detectable mutagenic activity. In situ studies are in pro- 
gress. 


19793 In vitro assessment and mechanism of action of environ- 
mental pollutants. Hart, R.W.; Hays, S.; Brash, D.; Daniel, F.B.; 
Davis, M.T.; Lewis, N.J. (Ohio State Univ., Columbus). Ann. N.Y. 
Acad. Sci.; 298: 141-158(1977). 

From Conference on aquatic pollutants and biologic effects 
with emphasis on neoplasia; New York, NY, USA (27 Sep 1976). 

See CONF-7609167—. 

Some topics discussed are as follows: correlations between 
DNA damage and carcinogenesis; prereplication repair of chemical- 
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ly induced DNA damage; strand break repair in chemical carcino- 
genesis; postreplication repair in chemical carcinogenesis; and bio- 
logic assessment of environmental pollutants. (HLW) 


19794 Tissue lesions of tiger salamanders (Ambystoma tigrinum): 
relationship to sewage effluents. Rose, F.L. (Texas Tech Univ., 
Lubbock). Ann. N.Y. Acad. Sci.; 298: 270-279(1977). 

From Conference on aquatic pollutants and biologic effects 
with emphasis on neoplasia; New York, NY, USA (27 Sep 1976). 

See CONF-7609167—. 

A population of facultative neotenous tiger salamanders (A. 
tigrinum) inhabiting a sewage lagoon at Reese AFB, Hurlwood, 
Texas, was found to have an exceptionally high rate of spontaneous 
tissue lesions. The population is composed of an estimated 28,000 
large, reproductively mature larvae that are restricted to the lagoon. 
Only about 17 percent of the population metamorphoses normally. 
In contrast, tiger salamanders from uncontaminated lagoons in the 
same general vicinity metamorphose normally; however, no neo- 
plasms were discovered in larvae sampled from the nonsewage 
lagoons. N-nitrosamine analyses of water and tissue samples of 
larvae were negative. Polycyclic aromatic hydrocargon analyses 
revealed traces of benzo[a]pyrene in the sludge; however, perylene, 
a constituent of jet fuel, was found in high concentration (300 ppB). 
These results indicate that perylene, which was previously found not 
be tumorigenic to mice and rats, should be retested as a possible 
agent for nonmammalian species. 


19795 Hepatomas and other neoplasms in the Atlantic hagfish 
(Myxine glutinosa): a histopathologic and chemical study. Falkmer, S. 
(Univ. of Umea, Sweden); Marblund, S.; Mattsson, P.E.; Rappe, C. 
Ann. N.Y. Acad. Sci.; 298: 342-355(1977). 

From Conference on aquatic pollutants and biologic effects 
with emphasis on neoplasia; New York, NY, USA (27 Sep 1976). 

See CONF-7609167—. 

M. glutinosa is a cyclostome, living in the mud in seawater of 
high salinity. It probably is a stationary scavenger feeder. About 
28,000 hagfish from the Gullmar Fjord were examined during a 5- 
year period for the occurrence of tumors. Hepatomas were found to 
be the predominant neoplasm, observed at a frequency that de- 
creased from 5.8 percent in 1972 to 2.9 percent in 1973 and finally to 
0.6 percent in 1974 to 1976. Islet cell hamartomas and frank neo- 
plasms decreased from 0.5 percent in 1972 to less than 0.1 percent in 
1973 to 1976. Occasional subcutaneous and mesenterial neoplasms 
were also observed during 1972 to 1974. In hagfish caught 12 km out 
in the open sea, the hepatoma incidence decreased from 2.8 percent 
in 1972 to 0.9 percent in 1974. Given this background, it is possibie 
that pollution of the Gullmar Fjord by carcinogenic substances with 
low biodegradability has occurred until 1972, and this pollution 
could be of etiologic significance for these hagfish tumors. In fact, 
the use of PCBs became prohibited by law in Sweden in 1971 to 
1972. Severe restrictions were also introduced for the use of chlorin- 
ated pesticides, notably DDT, and associated substances (DDD, 
DDE). Preliminary analyses for the presence of PCBs, DDT (and its 
metabolites), and aflatoxins (the notorious hepatocarcinogen) were 
performed by gas chromatography and thin-layer chromatography. 
Livers (with and without neoplasms) from hagfish caught inside the 
threshold of the fjord contained about 5 mg/kg of wet weight of 
PCBs and about 0.1 to 0.4 mg/kg of dry weight of DDT, DDD, or 
DDE, whereas those from hagfish caught in the open sea had a 
much lower PCB concentration (about 0.2 mg/kg of wet weight). 
No PCBs and no chlorinated pesticides were found in analyses of the 
mud at the catching site. High PCB concentrations (3 mg/kg of wet 
weight) were, however, observed in livers from cod living in the 
Gullmar Fjord. 


19796 Some parasites and diseases of estuarine fishes in polluted 
habitats of Mississippi. Overstreet, R.M.; Howse, H.D. (Gulf Coast 
Research Lab., Ocean Springs, MS). Ann. N.Y. Acad. Sci.; 298: 427- 
462(1977). 

From Conference on aquatic pollutants and biologic effects 
with emphasis on neoplasia; New York, NY, USA (27 Sep 1976). 

See CONF-7609167—. 

Diseases that afflict aquatic animals living in waters suspected 
or known to be polluted are described. The following pollutants are 
discussed with regard to their effects on the environment and the 
animals of the estuaries; pesticides, industrial chemicals, heavy 
metals, and fecal pollution. Microorganisms are discussed with 
regard to public health and fish health. Transmission of the virus of 
infectious hepatitis by oysters is emphasized. Parasitic diseases are 
discussed with regard to life cycle of the parasite, effects of pollution 
on intermediate hosts, and host specificity. Diseases caused by var- 
ious helminth and protozoan parasites are described. Nonparasitic 
diseases discussed are integumental hyperplasia, liver disease, and 
various neoplasms. (HLW) 


19797 In vitro metabolism of xenobiotics in some marine animals. 
Bend, J.R. (National Inst. of Environmental Health Sciences, Re- 
search Triangle Park, NC); James, M.O.; Dansette, P.M. Ann. N.Y. 
Acad. Sci.; 298: 505-521(1977). 
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From Conference on aquatic pollutants and biologic effects 
with emphasis on neoplasia; New York, NY, USA (27 Sep 1976). 

See CONF-7609167—. 

All of the marine vertebrate species studied had significant 
hepatic mixed-function oxidase (MFO) activities with several sub- 
strates, although there was considerable inter- and intraspecies vari- 
ation. The individual variation may result from exposure of the fish 
to different amounts of inducing agents in the marine environment. 
The crustacea studied had negligible NADPH-supported hepatopan- 
creatic MFO activity, although cytochrome P-450 was present. 
When sodium periodate or cumene hydroperoxide was used instead 
of NADPH, significant 7-ethoxycoumarin deethylase activities were 
found in spiny lobster and lobster. Microsomal epoxide hydrase and 
cytosolic glutathione S-transferase activities were present in liver or 
hepatopancreas of all vertebrate and invertebrate species investigat- 
ed, with styrene oxide, benzo[a]pyrene 4,5-oxide, and octene 1,2- 
oxide used as substrates. Benzpyrene hydroxylase activity was in- 
duced in hepatic microsomes from winter flounder (Pseudopleuron- 
ectes americanus), little skate (Raja erinacea), and sheepshead (Ar- 
chosargus probatocephalus) in response to 3-MC, TCDD, or DBA 
administration but not in Atlantic stingray (Dasyatis sabina). Epox- 
ide-metabolizing enzymatic activities were not affected by 3-MC, 
TCDD, or DBA administration in any of the vertebrate species 
tested. Collectively, the data demonstrate that fish have the enzyme 
systems necessary to activate polycyclic aromatic hydrocarbons to 
chemically reactive arene oxides or diol-epoxides that could cause 
cancer in fish. Recently, the formation of mutagenic metabolites 
from benzo[a]pyrene by trout liver microsomes was reported. It is 
quite possible, therefore, that some of the neoplasms observed in 
aquatic animals in the field are induced by chemical pollutants and 
that certain marine species may serve as early warning indicators of 
environmental contamination with compounds that can be metaboli- 
cally activated by man to carcinogens, mutagens, teratogens, and 
cytotoxins. 


19798 Prevalence of neoplasia in 10 New England populations of 
the soft-shell clam (Mya arenaria). Brown, R.S.; Wolke, R.E.; Saila, 
S.B.; Brown, C.W. (Univ. of Rhode Island, Kingston). Ann. N.Y. 
Acad. Sci.; 298: 522-534(1977). 

From Conference on aquatic pollutants and biologic effects 
with emphasis on neoplasia, New York, NY, USA (27 Sep 1976). 

See CONF-7609167—. 

Neoplasia was a prevalent disease of the soft-shell clam and 
was found in widely geographically distinct sites in New England. 
Two types of neoplasms were recognized. Most were of hematopoie- 
tic origin, except in clams from Maine, which also had gonadal 
neoplasms. Both types were apparently malignant neoplasms, based 
on their characteristic anaplastic appearance, invasiveness, metasta- 
sis, mitotic activity, associated tissue necrosis, and mortality. Diag- 
nosis of neoplasia in the living mollusk was achieved rapidly and 
accurately by cytologic examination of circulating blood. The etiol- 
ogy of the neoplasms was not identified. In general, nonneoplastic 
lesions, such as epithelial hyperplasia and accumulations of orange- 
brown bodies, were more common in clams from polluted areas. 


19799 Chemical pollutants in relation to diseases in fish. Brown, 
E.R. (Chicago Medical School); Sinclair, T.; Keith, L.; Beamer, P.; 
Hazdra, J.J.; Niar, V.; Callaghan, O. Ann. N.Y. Acad. Sci.; 298: 535- 
546(1977). 

From Conference on aquatic pollutants and biologic effects 
with emphasis on neoplasia; New York, NY, USA (27 Sep 1976). 

See CONF-7609167—. 

Studies were conducted on the frequency of oncogenic dis- 
ease in fishes in polluted waters and interrelationships of human 
pathogens to aquatic problems. Chemical surveys were made of the 
polluted Fox River and the pollution-free Canadian Lake of the 
Woods. A table is presented to show fish diseases in polluted and 
nonpolluted waters. An experiment on the effects of certain minerals 
on bluegills showed a deleterious effect on longevity of the fish. The 
following diseases are discussed with regard to causative organism, 
symptoms, and incidence: columnaris disease, hemorrhagic disease, 
Dee (kidney) disease, saprolegnia, black spot, catfish virus disease, 
lymphocystis, lymphoreticular neoplasms, and hepatoma. To deter- 
mine the efficiency and toxicity of disinfectants used in the treatment 
of sewage, minnows were raised in effluent from sewage treatment 
plants and additionally treated with disinfectants. Polio types 1-3 
were present in intestinal tracts of fish raised in effluent that was not 
disinfected and in fish exposed to effluent treated with bromochlor- 
ide and ozone. Levels of chlorine used were capable of eliminating a 
potential health hazard; other treatments such as bromochlorination 
and ozonation were not able to eliminate this possibility. Studies on 
the toxicity of vinyl chloride to northern pike showed that the fish 
were killed rapidly by this chemical. (HLW) 


19800 Indicators of heavy-metal contamination in the Looe Estu- 
ary (Cornwall) with particular regard to silver and lead. Bryan, G.W.; 
Hummerstone, L.G. (Marine Biological Association, Citadel Hill, 
Eng.). J. Mar. Biol. Assoc. U.K.; 57: No. 1, 75-92(1977). 
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The Looe Estuary in Cornwall has two equal branches, one 
receiving lead and silver from old mines and the other receiving 
silver from a presumed industrial source. Analyses of these and eight 
other metals have been made in seaweed (Fucus) as an indicator of 
levels in the water, in herbivorous gastropods (winkle Littorina 
littorea; limpet Patella vulgata), in filter feeders (mussel Mytilus 
edulis; cockle Cerastoderma edule) as indicators of contamination in 
suspended particles and in deposit feeders (bivalve molluscs Scrobi- 
cularia plana and Macoma balthica; ragworm Nereis diversicolor) as 
indicators of available metals in sediments. There was little evidence 
of contamination with dissolved silver in the estuary but consider- 
able evidence of contamination by particles of freshwater origin. 
Although the concentrations of particulate silver from the two 
sources were of the same order of magnitude, the influence of the 
non-mining source was much greater, a concentration of silver 425 
times normal being observed in Scrobicularia at an upstream station. 
It was concluded that particles, perhaps of silver sulfide, from the 
mining source were of much lower biological availability than those 
from the other source where silver may be adsorbed on to particles. 
Unlike silver, contamination with lead followed a similar pattern in 
different species. Of the other metals (Cd, Co, Cr, Cu, Fe, Mn, Ni, 
Zn) the most abnormal levels in the different species were observed 
for copper. 


19801 Partitioning of polycyclic aromatic hydrocarbons between 
dissolved and particulate phases in natural waters. Herbes, S.E. (Oak 
Ridge National Lab., TN). Water Res.; 11: No. 6, 493-496(1977). 

Quantities of polycyclic aromatic hydrocarbons (PAH), some 
of which are carcinogens, enter natural waters in effluents of coke 
production and other high-temperature industrial pyrolysis process- 
es. Because of their low water solubilities, PAH compounds are 
generally considered to occur in particulate form in lakes and rivers. 
However, present studies of '*C-anthracene adsorption by auto- 
claved yeast cells indicated that significant fractions of both dis- 
solved and —— forms of PAH may exist in natural waters. 
Quantities of anthracene adsorbed exceeded values for PAH adsorp- 
tion onto mineral surfaces by more than an order of magnitude; 
suspended organic material may thus be more important than miner- 
al particles in adsorption of PAH compounds. Adsorption was 
highly dependent upon the yeast cell concentration, and varied 
widely through the range of suspended organic solids normally 
encountered in natural waters. The heat of adsorption (5.2 kcal/ 
mole) was characteristic of a physical adsorptive process. Because 
ecological effects and pathways of dissolved and particulate PAH 
may differ, adsorptive partitioning may be important in determining 
PAH hazards to higher organisms in aquatic food chains, and 
ultimately to man. 


19802 Hong Kong sea-shore: an environment in crisis. Morton, 
B.S. Environ. Conserv.; 3: No. 4, 243-254(Win 1976). 

Hong Kong comprises an area of some 400 square miles and a 
population of 4.5 million people living in an urban complex centered 
around a magnificent natural harbor. This area, hemmed in by 
mountains, is separate from the remainder of Hong Kong which is 
rural. The geographical position of Hong Kong, on the borders of 
the temperate and tropical zoogeographic regions, creates a fascinat- 
ing assemblage of littoral biotic communities within a small area. 
The expanding urban area (population growth is expected to reach 
5.5 to 6.5 millions by 1991) is encroaching into the rural and coastal 
areas. The demand for low-lying flat land has resulted in reclama- 
tions of soft shores which are of significant archaeological and 
ethnological interest. People bathe in waters that are grossly pollut- 
ed by human and agricultural effluents, so that coliform bacterial 
counts in excess of 10° per 100 ml have been recorded. Groundings 
and collisions of oil-carrying vessels have resulted in the release of 
various oils. Concentrations of the heavy metals, lead and cadmium, 
are 160 and 180 times, respectively, those found in the open sea. 
Zinc, copper and iron concentrations are 2, 2.5 and 7 times those 
found in the ocean. Squatter huts dot Hong Kong's coastline despite 
massive rehousing projects, and shellfish are widely collected. Oys- 
ters are cultivated and not cleansed prior to resale. No coastal parks, 
conservation areas, reserves, or even a coastal code, actually exist. 
The seashore is not used as an “open-air laboratory” nor as an 
educational tool except at the tertiary level. In such a community the 
seashore demands special attention. 


19803 Use of modified forms of peat as an oil coalescer. Smith, 
E.F.; Mark, H.B. Jr. (Univ. of Cincinnati). J. Environ. Sci. Health, 
Part A; 11: No. 12, 727-734(1976). 

Dried Irish peat and sulfuric acid-treated Michigan peat (18 to 
35 u.s. mesh) are shown to be capable of effectively removing 
approximately 90% of the oil in approximately 250 ppM oil-in-water 
emulsions from a flow system at 25 ml/min. The coalescence capa- 
bility of the peat samples in both distilled and synthetic sea water is 
comparable to that of XAD-2 polystyrene beads. Cartridges of these 
granular materials could be alternatives to the fibrous material in 
bilge water filters for shipboard use. They would be less susceptible 
to plugging by suspended solids and the peat offers a further advan- 
tage of being very inexpensive due to its availability. 
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19804 Hydrocarbons associated with suspended particulate 
matter in San Francisco Bay waters. DiSalvo, L.H.; Guard, H.E. 
(Univ. of California, Berkeley). pp 169-173 of In 1975 conference on 
prevention and control of oil pollution. Washington, DC; American 
Petroleum Inst. (1975). 

From Conference on prevention and control of oil pollution; 
San Francisco, CA, USA (25 Mar 1975). 

See CONF-750386—. 

Suspended sediments were obtained at seven stations in San 
Francisco Bay during the summer of 1974 using a double settling 
tube device termed the "biosampler.” One tube of the device pas- 
sively collected suspended sediments which settled from ambient 
waters at the sampling sites. The top of the second tube contained 
bay mussels (Mytilus edulis) as biological agents for the active 
entrapment and deposition of suspended particulates occurring in the 
water. Presence of the mussels in the sampler was, in most cases, 
indispensable for collection of sufficient amounts of material for 
analysis over one-week sampling periods. A thin-layer chromatogra- 
phic method was employed for analysis of total alkane and total 
aromatic hydrocarbons in recovered sediments. The sediments were 
found to contain 190-6188 ppM dry weight of total hydrocarbons, 
with alkane-aromatic ratios varying from 1.1 to 5.1. Water separated 
from recovered sediments after shaking contained from 15 to 450 pg 
per liter total hydrocarbons. Filtration of these water samples 
through 0.45 millipore filters had little or no effect on their hydro- 
carbon concentration. Calculations based on minimum possible 
values suggested that 13.5 or more metric tons of presumably 
pollutant hydrocarbons were present in association with suspended 
particulate matter in the bay system at any given time during the 
sampling period. Previously published information on bay circula- 
tion suggested that suspended particulates, and thus pollutant hydro- 
carbons, may be accumulated in the shoal areas of the eastern bay 
margins. 


19805 (ORNL-tr—4516) Effect of chromate ions on the vital 
activity of bacteria and algae. Romanenko, V.I.; Velichko, LA. 
Translated from Biol. Vnutr. Vod, Inf. Byull.; 21: 12-15(1974). Sp. 
Dep. NTIS, PC A02/MF AO1. 

Small concentrations of heavy metal ions suppress the activity 
of individual enzyme systems of microorganisms. Under certain 
conditions salts of heavy metals may enter reservoirs; therefore it is 
necessary to know the concentration at which these metals exert a 
negative effect on hydrobiological forms. Tests were conducted to 
determine the effects of chromate ions in K2CrO, on bacteria and 
algae. The effect of chromium on bacteria were measured with the 
aid of radioactive carbon by measuring the amount of heterotrophic 
assimilation of CO2. The effect of chromium on algae was deter- 
mined by the intensity of photosynthesis. 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 16929, 16996, 19695, 19732, 
19735, 19739, 19783, 19790 


19806 Accumulation and release of petroleum-derived aromatic 
hydrocarbons by marine animals. Neff, J.M. (Texas A and M Univ., 
College Station). Prepr., Div. Pet. Chem., Am. Chem. Soc.; 20: No. 4, 
839-850(Sep 1975). 

From 170. American Chemical Society national meeting; 
Chicago, IL, USA (24 Aug 1975). 

See CONF-750806—P4. 

A 3-year investigation was conducted on the accumulation, 
tissue distribution, and release of petroleum-derived aromatic hydro- 
carbons by marine mollusks, shrimp, and fish. Results show that all 
species can rapidly take up petroleum hydrocarbons from water 
phase. Rate of aromatic hydrocarbon accumulation is dependent on 
the species, with shrimp and fish taking up and excreting aromatics 
very rapidly. The naphthalenes are the aromatics that are accumulat- 
ed the most. 


WATER 
REFER ALSO TO CITATION(S) 19725, 19733, 20056, 20079 


AQUATIC ECOSYSTEMS AND FOOD CHAINS 
REFER ALSO TO CITATION(S) 19696, 19737, 19769 


19807 (CONF-771115—2) Modeling techniques for predicting 
long-term consequences of the effects of radiation on natural aquatic 
populations and ecosystems. Van Winkle, W. (Oak Ridge National 
Lab., Tenn. (USA)). 1977. Contract W-7405-ENG-26. 12p. Dep. 
NTIS, PC A02/MF AO1. 
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From Advisory group on methodology of radiation effects 
experiments on aquatic organisms and ecosystems for evaluation; 
Vienna, Austria (21 Nov 1977). 

Appropriate modeling techniques already exist for investigat- 
ing some long-term consequences of the effects of radiation on 
natural aquatic populations and ecosystems, even if to date these 
techniques have not been used for this purpose. At the low levels of 
irradiation estimated to occur in natural aquatic systems, effects are 
difficult to detect at even the individual level much less the popula- 
tion or ecosystem level where the subtle effects of radiation are 
likely to be completely overshadowed by the effects of other envi- 
ronmental factors and stresses and the natural variability of the 
system. The claim that population and ecosystem models can be 
accurate and reliable predictive tools in assessing any stress has been 
oversold. Nonetheless, the use of these tools can be useful for 
learning more about the effects of radioactive releases on aquatic 
populations and ecosystems. 


19808 (RLO—2227-T8-7) Radioecological studies of amphibians. 
Annual progress report, June 16, 1974—June 15, 1975. Willis, D.L. 
(Oregon State Univ., Corvallis (USA)). 1975. Contract EY-76-S-06- 
2227-008. 38p. Dep. NTIS, PC A03/MF AOl1. 

The broad objective of this research project has been to 
evaluate the radioecological role of amphibians in the freshwater 
environment. During the past year this has involved studies of the 
metabolism of three ecologically important radionuclides (®°Co, 
Zn and *Sr) in adult amphibians; the effects of chronic exposure 
to radiation doses from ‘**Cs-containing solutions on embryonic and 
larval amphibians; and the effect of temperature on the survival of 
adult amphibians following acute radiation exposure. This report 
summarizes progress and activities on the project during the period 
June 16, 1974-June 15, 1975. 


THERMAL EFFLUENTS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 19715, 19783, 20009 


19809 (CONF-771109—73) Thermal impact assessment of multi 
power plant operations on estuaries. Eraslan, A.H.; Kim, K.H.; 
Harris, J.L. (Oak Ridge National Lab., Tenn. (USA); Tennessee 
Univ., Knoxville (USA)). 1977. Contract-W-7405-ENG-26. 7p. Dep. 
NTIS, PC A02/MF AO1. 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

The assessment of the thermal impact of multi power plant 
orerations on large estuaries requires careful consideration of the 
problems associated with: re-entrainment, re-circulation, thermal in- 
teraction, delay in the attainment of thermal equilibrium state, and 
uncertainty in specifying open boundaries and open boundary condi- 
tions of the regions, which are critically important in the analysis of 
the thermal conditions in receiving water bodies with tidal dominat- 
ed, periodically reversing flow conditions. The results of an exten- 
sive study in the Hudson River at Indian Point, 42 miles upstream of 
the ocean end at the Battery, concluded that the tidal-transient, 
multi-dimensional discrete-element (UTA) thermal transport models 
(ESTONE, FLOTWO, TMPTWO computer codes) and the near- 
field far-field zone-matching methodology can be employed with a 
high degree of reliability in the assessment of the thermal impact of 
multi power plant operations on tidal dominated estuaries. 


19810 (PNL—2411) Predicting effects of cold shock: modeling 
the decline of a thermal plume. Becker, C.D.; Trent, D.S.; Schneider, 
M.J. (Battelle Pacific Northwest Labs., Richland, Wash. (USA)). 
Oct 1977. Contract EY-76-C-06-1830. 32p. Dep. NTIS, PC A03/MF 
AOl. 

Predicting direct impact of cold shock on aquatic organisms 
after termination of power plant thermal discharges requires thermal 
tests that provide quantitative data on the resistance of acclimated 
species to lower temperatures. Selected examples from the literature 
on cold shock resistance of freshwater and marine fishes are illustrat- 
ed to show predictive use. Abrupt cold shock data may be applied to 
field situations involving either abrupt or gradual temperature de- 
clines but yield conservative estimates under the latter conditions. 
Gradual cold shock data may be applied where heated plumes 
gradually dissipate because poikilotherms partially compensate for 
lowering temperature regimes. A simplified analytical model is pre- 
sented for estimating thermal declines in terminated plumes originat- 
ing from offshore, submerged discharges where shear current and 
boundary effects are minimal. When applied to site-specific condi- 
tions, the method provides time-temperature distributions for corre- 
lation with cold resistance data and, therefore, aids in assessing cold 
shock impact on aquatic biota. 


19811 Application, verification, and improvement of numerical 
models for surface thermal discharges from power-plant outfalls. Poli- 
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castro, A.; Dunn, W.; Paddock, R. (Argonne National Lab., IL). pp 
747-762 of In Future energy production systems. Heat and mass 
transfer processes. Vol. II. Denton, J.C.; Afgan, N.H. (eds.). Wash- 
ington, DC; Hemisphere Publishing Corp. (1976). 

This paper evaluates seven numerical models for the predic- 
tion of surface thermal plumes from power-plant outfalls in terms of 
their present and potential capability for environmental-impact eval- 
uation. Two of the models discussed are not presently competitive, 
yet represent interesting approaches. Two other models are from 
related problem areas and have formulations sufficiently general for 
future application to surface-discharge problems. The final three 
models are promising and have already been tested to a limited 
extent with prototype data. Unfortunately, the comparisons of 
models to data attempted so far are few in number and have, in 
general, been poorly executed. The difficulties have typically in- 
volved the use of too small a computational grid, the poor choice of 
turbulence parameters, and the comparison to either incomplete or 
poor-quality data. The models discussed are currently in what might 
be called the germination stage. Therefore, the above-noted com- 
parisons of model predictions with prototype data, although not 
sufficient for final judgments on the models, have aided in identify- 
ing major areas of needed work. Recommendations are made for the 
general improvement of numerical models for surface thermal dis- 
charges. 


19812 Evaluation of thermal impact of cooling water discharges 
into Mediterranean coastal waters. Denelli, G. (ENEL, Milan). pp 
763-780 of In Future energy production systems. Heat and mass 
transfer processes. Vol. II. Denton, J.C.; Afgan, N.H. (eds.). Wash- 
ington, DC; Hemisphere Publishing Corp. (1976). 

Cooling water discharges from power stations may affect the 
aquatic life of the receiving water body by altering its temperature 
level as well as its natural turbulence and velocity field. Further- 
more, without a careful design of intake and outlet structures, 
recirculation of cooling waters at the intake may arise thus reducing 
the overall plant efficiency. Dispersion mechanisms of heated ef- 
fluents are different as the receiving water body may be a site along 
the coast or an estuarine area. In coastline discharges the effluent 
velocity is usually high enough to give rise to a jet type turbulent 
entrainment of ambient waters up to a distance of several hundred 
meters from the outlet, i.e., so far as the residual thermal alteration is 
higher or equal to 30% of the initial discharge temperature rise 
above ambient. Further away the temperature reduction is due 
mainly to turbulent diffusion induced by ambient turbulence. Estuar- 
ine areas represent a rather complex case of a receiving water body 
for the presence of the combined effects of several environmental 
factors such as: river flow, tides, sea currents, volume and time of 
residence of brackish waters in the lagoons. The different aspects of 
heated effluents dispersion may be predicted with jet type and two- 
dimensional diffusive, mathematical models provided sufficient ex- 
perimental data are available to covalidate such models. Selected 
results are described of surveys conducted on Italian coastal waters 
employing remote sensing infra-red measuring techniques combined 
with in situ measurements of temperature at different depths with 
quartz sensors. Based on such experimental data semiempirical 
models will be established for the prediction of the near field and far 
field patterns of the thermal plume. Preliminary results of work in 
progress on mathematical modelling are also presented. 


19813 Impact of power plant thermal discharges on the environ- 
ment. Zaric, Z. (Boris Kidric Inst., Belgrade); Test, F.L. pp 781-788 
of In Future energy production systems. Heat and mass transfer 
processes. Vol. II. Denton, J.C.; Afgan, N.H. (eds.). Washington, 
DC; Hemisphere Publishing Corp. (1976). 

Present-day thermal power plants are very inefficient energy 
conversion devices in which, on an average, over two-thirds of the 
energy produced from fossil or nuclear fuels is wasted. An exponen- 
tial increase in demand for power is therefore accompanied by an 
exponential increase in thermal load of the waste heat on the finite 
capacity of the environment. Power plant thermal discharges play an 
important role in the overall impact of these plants on the environ- 
ment since they are universal for all kinds of plants and unavoidable. 
The situation in Yugoslavia is typical of countries with a rapid 
growth in power demand. The total capacity of fossil and nuclear 
power plants in various stages of construction and design exceeds 
the present installed capacity. Unit sizes of the new plants are of the 
order of gigawatts, while the largest plant in operation has 600 MW 
installed. In addition, electricity boards are faced with increasing 
public awareness of the power generation impact on the environ- 
ment. A variety of problems dealing with power plant thermal 
discharges are being studied in Boris Kidric Institute on behalf of 
electricity boards. In spite of the relative wealth of water resources 
in Yugoslavia, there are only a few rivers large enough to receive 
unit thermal loads of the order of several thousand megawatts. In 
order to evaluate the thermal loading of these rivers, a study is being 
made employing dynamic modeling of river systems with the energy 
balance calculated on the basis of a statistical analysis of relevant 
hydrological and meteorological parameters. 
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19814 Effects of discharge design on the thermal mixing zone in 
waterways. Schetz, J.A.; Payne, J.A. (Virginia Polytechnic Inst. and 
State Univ., Blacksburg). pp 789-800 of In Future energy production 
systems. Heat and mass transfer processes. Vol. II. Denton, J.C.; 
Afgan, N.H. (eds.). Washington, DC; Hemisphere Publishing Corp. 
(1976). 

This paper presents the results of a study of the effects of 
outlet geometry and operating characteristics on the development of 
the thermal mixing zone in waterways produced by heated dis- 
charges from electric power plants. The study included laboratory 
experiments, analytical predictions, and field observations. The labo- 
ratory experiments were performed in a specially designed water 
channel facility, and the observations included temperature distribu- 
tions obtained with small thermocouples, velocity distributions ob- 
tained with a hot-film anemometer, infrared photographs and flow 
visualization with dyed injectants. Special attention was directed to 
recirculation zones and hot spots. The analysis developed is based 
upon an integral formulation of the equations of motion with math- 
ematical models of the various transport processes. Good agreement 
with the laboratory data was obtained. Field observations were 
taken at a power plant on the Dan River. The principal data 
obtained were surface temperature distributions with aerial infrared 
photographs. Analytical predictions were in good agreement with 
the observations. 


SITE RESOURCE AND USE STUDIES 


REFER ALSO TO CITATION(S) 16468, 19771 


REGULATIONS 


REFER ALSO TO CITATION(S) 16696, 18330, 18337, 18434, 
19786, 19919, 20049 


19815 (CONF-730386—, pp 27-29) Spill prevention: Phase II. 
Van Cleave, H.D. (Oil and Hazardous Materials, Washington, DC). 
1973. 

From Conference on the prevention and control of oil spills; 
Washington, DC, USA (13 Mar 1973). 

In Proceedings of joint conference on prevention and control 
of oil spills. 

This paper discusses the EPA prevention program as it relates 
to national oil spill problems. The national program revolves around 
the spill prevention, control and countermeasure (SPCC) concept 
which incorporates contingency planning, spill response and preven- 
tion into one single comprehensive program. This approach permits 
flexibility in design and encourages innovation so that each facility 
may develop an optimum plan to eliminate spills. It is recognized 
that a facility's age, location and function must be evaluated to 
determine the best balance between prevention measures and effec- 
tive spill response. The first phase of this program has been initiated 
through special provisions of the Refuse Act Permit Program. The 
program will be expanded with the promulgation of the oil preven- 
tion regulation which is being developed in accordance with Section 
11(j)((C) of the FWPC Act as amended. 


ENVIRONMENTAL-SOCIAL ASPECTS 
OF ENERGY TECHNOLOGIES 


REFER ALSO TO CITATION(S) 16997, 18319 


SOCIAL AND ECONOMIC STUDIES 


REFER ALSO TO CITATION(S) 16481, 16569, 18304, 18312, 
18315, 18316, 18326, 18331, 18343, 18344, 18346, 18358, 18383, 
18384, 18470, 19802 


ASSESSMENT OF ENERGY TECHNOLOGIES 


REFER ALSO TO CITATION(S) 18331, 18335, 18338, 18344, 
18383, 18478, 19793 


19816 (BNWL—2023) Biological effects of activation products 
and other chemicals released from fusion power plants. Strand, J.A.; 
Poston, T.M. (Battelle Pacific Northwest Labs., Richland, Wash. 
(USA)). Sep 1976. Contract E(45-1)-1830. 40p. Dep. NTIS $5.00. 
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Literature reviews indicate that existing information is incom- 
plete, often contradictory, and of questionable value for the predic- 
tion and assessment of ultimate impact from fusion-associated activa- 
tion products and other chemical releases. It is still uncertain which 
structural materials will be used in the blanket and first wall of fusion 
power plants. However, niobium, vanadium, vanadium-chromium 
alloy, vanadium-titanium alloy, sintered aluminum product, and 
stainless steel have been suggested. The activation products of 
principal concern will be the longer-lived isotopes of *Al, *°V, 
51Cr, Mn, Fe, 5°Co, Co, *Nb, and “Nb. Lithium released to 
the environment either during the mining cycle, from power plant 
operation or accident, may be in the form of a number of compound 
types varying in solubility and affinity for biological organisms. The 
effects of a severe liquid metal fire or explosion involving Na or K 
will vary according to inherent abiotic and biotic features of the 
affected site. Saline, saline-alkaline, and sodic soils of arid lands 
would be particularly susceptible to alkaline stress. Beryllium re- 
leased to the environment during the mining cycle or reactor acci- 
dent situation could be in the form of a number of compound types. 
Adverse effects to aquatic species from routine chemical releases 
(biocides, corrosion inhibitors, dissolution products) may occur in 
the discharge of both fission and fusion power plant designs. 


19817 (BNWL—2026) Considerations of the social impact of 
fusion power. Gastil, R.D.; Markus, H.S. (Battelle Human Affairs 
Research Center, Seattle, Wash (USA)). Sep 1976. Contract EY-76- 
C-0-1830. 57p. Dep. NTIS $4.50 

It is concluded that the direct effects of an ideal form of 
fusion technologies would be socially more desirable than those of 
the alternatives. This is particularly true of the second generation 
fusion power plant. However, given our technological inputs, this 
was a trivial result. Less trivial was consideration of the negative 
effects that might accrue through the availability of potentially 
unlimited supplies of low cost energy. It is concluded that while 
there may be reasonable humanist argument both for and against 
such abundance, in a democratic society control of energy develop- 
ment for its own sake is likely to be unacceptable. However, if the 
indirect effects of pollution, despoilment, and resource depletion 
through ever expanding energy use become sufficiently disturbing to 
the well-being of the majority, unlimited energy may come to be 
seen as undesirable by the society. To this extent successful research 
and development for unlimited sources such as the fusion or mixed 
solar alternatives might be judged from some point far in the future 
to have been a mistake. This could occur even though advances in 
the technology of pollution control and resource use greatly reduce 
the pollution and hazard accompanying a much higher rate of 
energy utilization. 


19818 (LA-UR—77-2725) Drought and energy resource develop- 
ment in New Mexico. Morris, G. (Los Alamos Scientific Lab., 
N.Mex. (USA)). 1977. Contract W-7405-ENG-36. 16p. (CONF- 
771088—1). Dep. NTIS, PC A02/MF AO1. 

From 9. annual land use symposium; Albuquerque, NM, USA 
(28 Oct 1977). 

This paper reviews the current relationship between water 
resources and energy development in New Mexico, with special 
emphasis on the San Juan and western Rio Grande basins. It exam- 
ines the various ways in which the water used in energy extraction 
and processing may be acquired by the energy developer. Both 
supply-side and demand-side options are explored, and the conclu- 
sion is drawn that the source of water most attractive to the 
developer will be that which may be bought in the water market. 
The paper goes on to examine what this strategy would mean for 
New Mexico in the near future. It suggests that price competition for 
water would have only a minor impact on agricultural production if 
extensive future energy developments focused on the proposed coal- 
fired steam-electric plants and coal extraction for export by rail. This 
conclusion, however, rests upon two assumptions: that water mar- 
kets operate efficiently and that there exists an enlightened public 
water policy. 


ENVIRONMENTAL IMPACT STATEMENTS 


REFER ALSO TO CITATION(S) 16876, 16877, 18458 


BIOMEDICAL SCIENCES, BASIC 
STUDIES 


REFER ALSO TO CITATION(S) 19770, 19772 
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BEHAVIORAL BIOLOGY 


REFER ALSO TO CITATION(S) 20035 


BIOCHEMISTRY 


REFER ALSO TO CITATION(S) 19321, 19871, 19873, 19875, 
19915, 19925, 19932, 19934, 19981 


19819 (BNL—23378) Dichloromethane as an antisickling agent 
in sickle cell hemoglobin. Schoenborn, B.P.; North, B.E. (Brookha- 
ven National Lab., Upton, N.Y. (USA)). 1977. Contract EY-76-C-02- 
0016. 19p. Dep. NTIS, PC A02/MF AO1. 

Observations are reported that show that dichloromethane 
(DCM) does have a significant effect on the oxygen binding proper- 
ties of hemoglobin. At DCM pressures high enough to prevent or 
reverse sickling, DCM would lower the oxygen affinity of hemoglo- 
bin, therefore reducing oxygen transport at low oxygen pressure. 
This decrease in oxygen affinity might, however, increase the 
oxygen availability to tissue as long as a sufficiently large lung P/sub 
O:/ is maintained. Crystallographic studies show that site D4 has a 
much lower affinity for DCM than site D3 while sites Di and D2 
show a higher affinity. 


19820 (COO—2101-32) Synthesis of DNA containing uracil 
during bacteriophage infection of Bacillus subtilis. Technical progress 
report, August 1, 1976—October 31, 1977. Price, A.R. (Michigan 
Univ., Ann Arbor (USA). Dept. of Biological Chemistry). 1 Jul 
1977. Contract EY-76-S-02-2101. 8p. Dep. NTIS, PC A02/MF AOI1. 

We have studied the biosynthesis of enzymes and nucleotides 
to understand how the bac:eriophages PBS1 and PBS2 can make 
uracil-containing DNA in a cell which normally makes thymine- 
containing Bacillus subtilis DNA. Using our newly developed chro- 
matographic system, we have discovered dUTP in infected cells (the 
first demonstration ever of this compound in vivo). Labelling studies 
in mutant cells proved that dUTP was derived from phage-induced 
dCTP deamination as well as ribonucleotide reduction. We also 
discovered two dTMP synthetases in B. subtilis, both of which 
remain active after PBS1 phage infection (although dTTP disappears 
from infected cells). The purified PBS2-induced DNA polymerase 
has been characterized physically and kinetically; it has similar 
affinities for uracil- and thymine-containing DNAs and triphosphates 
as substrates. 


19821 (LBL—5627) Separation and characterization of sub- 
classes of human serum high density lipoproteins and their determina- 
tion in a California population sample. Anderson, D.W. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). May 1977. Con- 
tract W-7405-ENG-48. 115p. Dep. NTIS, PC A06/MF AOI. 

Thesis. 

Density gradient ultracentrifugation of human serum high 
density lipoproteins (HDL) from both normolipemic males and 
females resulted in a distribution of HDL concentration versus 
subfraction hydrated density which has three maxima. Gradient gel 
electrophoresis of total HDL was characterized by three banding 
maxima, the positions of which suggest the presence of three particle 
size ranges: I. 10.8 to 12.0 nm, II. 9.7 to 10.7 nm, and III. 8.5 to 9.6 
nm. Gradient gel electrophoresis of density gradient subfractions 
established an inverse relationship between particle size and particle 
hydrated density which was corroborated by electron microscopy 
and analytic ultracentrifugation. Comparison of male HDL from size 
ranges I, II, and III with female HDL from the same size ranges 
showed only small differences in the mean value of the peak F°/sub 
1.20/ rate, size, molecular weight, protein weight percent, and 
weight protein/weight phospholipid. Major differences between 
males and females were seen in the relative amounts of HDL in 
density gradient subfractions 1-3 (size range I material) and 11-12 
(size range III material); the percent total HDL in the group of 
subfractions 1 to 3 was greatly increased in female HDL while that 
of the group of subfractions 11 to 12 was increased in the male HDL. 
These studies indicated the presence of at least three major compo- 
nents in HDL instead of two (HDL2 and HDLs) and that peak F°/ 
sub 1.20/ rate differences in HDL schlieren patterns between males 
and females are a function of the relative levels of these three 
components. 


19822 (LBL—6389) Conformational changes in bacteriorhodop- 
sin accompanying ionophore activity. Packer, L.; Konishi, T.; Shieh, 
P. (California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 
May 1977. Contract W-7405-ENG-48. 2lp. (CONF-7606166—1). 
Dep. NTIS, PC A02/MF AO1. 

From 67. annual meeting of the American Society of Biologi- 
cal Chemists; San Francisco, CA, USA (6 Jun 1976). 

We conclude from planar membrane and liposome studies 
with bacteriorhodopsin in purple membrane fragments that the activ- 
ity of bacteriorhodopsin in the purple membrane is increased, as 
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judged by greater photopotentials across planar membranes or 
proton translocation in liposomes, by cations particularly bivalent 
cations as Ca**, and by applied electric fields. The effect of bivalent 
ions appears to be two-fold, a direct effect on BR oriented in 
different directions and promoting interaction of liposomes at the 
planar membrane interface. Applied electrical fields appear to affect 
orientation of purple membranes at the planar membrane interface. 
Polymer stabilized black lipid membranes will prove quite useful for 
extending this test system for the study of ionophore activity of 
biological catalysts. Bacteriorhodopsin in the purple membrane 
patch exhibits considerable thermal stability and this intrinsic stabil- 
ity is enhanced by treatment with bifunctional crosslinking reagents. 
After chemical modification of bacteriorhodopsin in the light- or 
dark-adapted state, differences in proton pump activity are found in 
BR liposomes (which are consistent with differences in the number 
of remaining free lysine and tryptophan residues). These results 
indicate that two conformational states of the protein of bacteriorho- 
dopsin are involved in its functioning as an ionophore. Studies with 
bifunctional crosslinking reagents having a defined chain length, 
indicate that the proton is transferred through a channel and/or pore 
present in the interior of the bacteriorhodopsin molecule rather than 
by a translocation mechanism. 


19823 (ORNL—5297, pp 81-83) Biophysical chemistry. Sep 
1977. 

In Chemistry Division annual progress report for period 
ending March 31, 1977 

A brief report is given on studies of phosphorescence quench- 
ing of polyriboadenylic acid at 77°K and time-dependent triplet 
energy transfer from this nucleic acid to bound dyes. 


19824 (ORO—4310-12) Primary light harvesting system: phyco- 
bilisomes and associated membranes. Progress report, January 1, 
1977—December 31, 1977. Gantt, E. (Smithsonian Institution, Rock- 
ville, Md. (USA). Radiation Biology Lab.). 1977. Contract EY-76-S- 
05-4310. 7p. Dep. NTIS, PC A02/MF AO1. 

Phycobilisomes attached to photosynthetic membranes func- 
tion as the major light harvesting system in red and blue-green algae. 
It represents one of the most efficient energy transfer systems in 
photosynthetic organisms. Allophycocyanin is the terminal pigment 
in the transfer chain funnelling energy to chlorophyll in all intact 
phycobilisomes isolated from numerous algal species (Porphyridium 
cruentum, P. aerugineum, P. sordidum, Rhodosorus marinus, Grif- 
fithsia pacifica, Anacystis nidulans, Agmanellum quadruplicatum, 
Anabaena variabilis, Nostoc sp., Fremyella diplosiphon). Of the 
several forms of allophycocyanin which exist in dissociated phyco- 
bilisomes, the long wavelength form with a fluorescence emission of 
675 nm (23°C) and 685 (-196°C) is considered to be the bridging 
pigment between the phycobilisome and chlorophyll. In Nostoc sp. 
this form comprises as much as 20 percent of the total allophyco- 
cyanin content. Some interconversion between allophycocyanin 
forms has been observed, which suggests that the same molecule can 
exist in various conformational or aggregational states. A medium 
was devised in which energetically active phycobilisome-photosyn- 
thetic vesicles were obtained. This is the first step necessary for 
effective recombination studies of phycobilisomes with membranes 
and for future exploration of the phycobilisome-membrane binding 
site. 


19825 (SAND—77-1658C) Errors in dual x-ray beam differen- 
tial absorptiometry. Bolin, F.; Preuss, L.; Gilbert, K.; Bugenis, C. 
(Sandia Labs., Albuquerque, N.Mex. (USA)). 1977. Contract EY-76- 
C-04-0789. 20p. (CONF-770875—1). Dep. NTIS, PC A02/MF AO1. 

From 26. annual conference on applications of x-ray analysis; 
Denver, CO, USA (Aug 1977). 

Errors pertinent to the dual beam absorptiometry system have 
been studied and five areas are given in detail: (1) scattering, in 
which a computer analysis of multiple scattering shows little error 
due to this effect; (2) geometrical configuration effects, in which the 
slope of the sample is shown to influence the accuracy of the 
measurement; (3) Poisson variations, wherein it is shown that a 
simultaneous reduction can be obtained in both dosage and statistical 
error; (4) absorption coefficients, in which the effect of variation in 
absorption coefficient compilations is shown to have a critical effect 
on the interpretations of experimental data; and (5) filtering, wherein 
is Shown the need for filters on dual beam systems using a character- 
istic x-ray Output. A zero filter system is outlined. 


19826 (USC—113P21X9) ESR studies of thiyl free radicals in 
relation to biological effects of radiation. Progress report. Wolf, W. 
(University of Southern California, Los Angeles (USA)). 1 Nov 
1975. Contract EY-76-C-03-0113-021. 54p. Dep. NTIS, PC A04/MF 
AOl. 

Progress is reported on studies on the potential use of thiyl 
free radicals as conformational probes (internal spin labeling agents) 
in the study of polypeptides and proteins. A completed variable 
temperature assembly for flow studies allowed the reexamination of 
features of ESP signals over a range of specific temperatures, and the 
resultant line width and hyperfine coupling constant changes re- 
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vealed a dependence suggesting that thiyl free radicals exhibit the 
phenomenon of alternating line width effects. Both cysteine and N- 
acetyl cysteine were reevaluated to determine the generality of this 
effect and were seen to exhibit various stages of interconversion 
from fast to intermediate exchange over the experimentally feasible 
temperature range. Dynamic information was extracted from an 
analysis of the temperature-dependent line shapes of the ESR spec- 
tra, by fitting experimental spectra to calculated spectra generated 
by a computer simulation program. 


19827 Effect of pressure upon the fluorescence of various flavo- 
doxins. Visser, A.J.W.G.; Li, T.M.; Drickamer, H.G.; Weber, G. 
(Univ. of Illinois, Urbana). Biochemistry; 16: No. 22, 4879-4882(1 
Nov 1977). 

The effects of hydrostatic pressure in the range of 10~* to 11 
kbar on the fluorescence of flavodoxins from Peptostreptococcus 
elsdenii, Desulfovibrio vulgaris, Azotobacter vinelandii, and Clostri- 
dium MP were investigated. The first three flavoproteins showed 
under high pressure enhancements of flavin fluorescence of over 50 
times resulting from the release of flavin mononucleotide from the 
protein complex. The Clostridial flavodoxin showed a very much 
smaller fluorescence change. At pH 7.5 the high-pressure fluores- 
cence changes of the flavodoxins of D. vulgaris and P. eisdenii were 
not reversed by decompression, but in A. vinelandii the pressure 
changes were over 80% reversible. At pH 5 over 80% reversibility 
was restored to the flavodoxins of D. vulgaris and P. elsdenii, 
although the pressure dependence of the fluorescence changes was 
very similar in the reversible and irreversible cases. The midpoint 
pressures in the reversible reactions were 4.7 kbar (D. vulgaris), 8.7 
kbar (P. elsdenii), and 10.6 kbar (A. vinelandii) indicating specific 
differences in the flavin binding regions. Apparent volume changes 
in these reactions were 65 to 75 mL/mol indicating participation of a 
large fraction of the protein in the pressure-induced changes. The 
irreversible changes are not related to protein aggregation and are 
believed to result from a pressure-dependent covalent modification, 
not yet characterized, of the flavin binding region of the protein. 


19828 Volume changes in the formation of internal complexes of 
flavinyltryptophan peptides. Visser, A.J.W.G.; Li, T.M.; Drickamer, 
H.G.; Weber, G. (Univ. of Illinois, Urbana). Biochemistry; 16: No. 22, 
4883-4886(1 Nov 1977). 

The effect of pressure, up to 10 kbar, on the fluorescence 
yield and lifetime of two flavinyltryptophan peptides was investigat- 
ed. These peptides differed only in the number of methylene groups, 
respectively three and five, separating the chromophores. At atmo- 
spheric pressure the closed nonfluorescent form predominated in 
both compounds constituting 94% of the total in the short-linked 
peptide and 80% in the long-linked one. The fluorescence of both 
peptides decreased at high pressure and the volume change upon 
formation of the nonfluorescent complex in the short peptide (-1.8 
mL/mol) was less than half of the change in the long peptide (-4.8 
mL/mol) or the value for FAD (-4.3 mL/mol). The much smaller 
compressibility of the shert peptide is attributed to the mechanical 
constraint to the approach of the interacting rings, imposed by the 
short link. Mechanical constraints of similar nature may be expected 
to be operative in proteins. Their importance in pressure denatur- 
ation is discussed. 


19829 Repair of nitrous acid damage to DNA in Escherichia coli. 
Da Roza, R.; Friedberg, E.C.; Duncan, B.K.; Warner, H.R. (Stan- 
ford Univ., CA). Biochemistry; 16: No. 22, 4934-4939(1 Nov 1977). 

A number of mutant strains of Escherichia coli have been 
examined for their sensitivity to nitrous acid and in some instances to 
methylmethanesulfonate. All ung™ mutants tested are abnormally 
sensitive to nitrous acid. Since the ung mutation is phenotypically 
expressed as a defect in uracil DNA glycosidase, this observation 
supports the contention that treatment of cells with nitrous acid 
causes deamination of cytosine to uracil. In addition the observed 
sensitivity indicates that the ung gene is involved in the repair of 
uracil in DNA. Studies with other mutants suggest that both exonu- 
clease III and DNA polymerase I of E. coli are involved in the 
repair of nitrous acid damage in vivo. 


19830 Histone composition of nucleosomes isolated from cultured 
Chinese hamster cells. Rall, S.C.; Okinaka, R.T.; Strniste, G.F. (Los 
Alamos Scientific Lab., NM). Biochemistry; 16: No. 22, 4940-4944(1 
Nov 1977). 

Nuclei isolated from cultured Chinese hamster cells were 
treated with micrococcal nuclease and lysed, and the resulting 
chromatin subunit classes (nucleosomes) were purified by sedimenta- 
tion and resedimentation through isokinetic sucrose gradients. Nu- 
cleosomes isolated from [*H]thymidine-labeled cells were analyzed 
for DNA size using both polyacrylamide gel and electron micro- 
scopic techniques. Nucleosomes isolated from ['*C]lysine-labeled 
cells were analyzed for protein content using a sodium dodecyl 
sulfate-polyacrylamide gel system. The results from monitoring the 
['*C}lysine in each protein indicate that, in the nucleosome classes 
(monomer through tetramer), the molar ratios of histones H2A, 
H2B, H3, and H4 are equivalent. Furthermore, in each population of 
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the nucleosome classes monomer through tetramer, it was possible to 
demonstrate that this histone unit (H2A + H2B + H3 + H4) is 
present, on the average, in the amount of two for monomers, four for 
dimers, six for trimers, and eight for tetramers. 


19831 Regulation of 24,25-dihydroxyvitamin D; production in 
cultures of monkey kidney cells. Juan, D.; DeLuca, H.F. (Univ. of 
Wisconsin, Madison). Endocrinology; 101: No. 4, 1184-1193(Oct 
1977). 

Primary kidney cell cultures from normal rhesus monkeys 
were used to study the regulation of 24,25-dihydroxyvitamin Ds 
production. Kidney cells were grown to confluency in the modified 
National Cancer Institute Medium NCTC 135 with 2% fetal calf 
serum and then maintained in a serum-free medium (2% bovine 
serum albumin) for five additional days prior to a study of regula- 
tion. Morphologically, 80% of the cultured cells were epithelial in 
nature. These cells produced 24,25-dihydroxy-[*H]vitamin Ds from 
25-hydroxy-[*H]-vitamin D3. The identity of the 24,25-dihydroxy- 
[*H]vitamin D3 was established by Sephadex LH-20 chromato- 
graphy, by co-chromatography with satieatip 24,25-dihydroxyvita- 
min Ds on high pressure liquid columns, and by periodate sensitivity. 
Bovine parathyroid hormone at a level of 3 U/ml or human I-34 
parathyroid hormone at 0.05 U/ml for five days suppressed 24,25- 
dihydroxyvitamin Ds production. Nonradioactive 1,25-dihydroxyvi- 
tamin Ds; (13 pmol/ml) added once every two days for eight days led 
to a 2-fold increase in production of 24,25-dihydroxyvitamin Ds. 
Exposure of renal cells to 3 mM instead of 1 mM calcium led to a 
marked increase in 24,25-dihydroxyvitamin Ds production. These 
results suggest that renal cell cultures may be an important new 
approach to a study of regulation of the vitamin D renal hydroxy- 
lases. 


19832 Two effects of electrical fields on chloroplasts. Arnold, 
W.A.; Azzi, J.R. (Oak Ridge National Lab., TN). Plant Physiol.; 60: 
No. 3, 449-451(Sep 1977). 

An electrical field across a suspension of Chenopodium chlor- 
oplasts stimulates the emission of delayed light during the time the 
field is on. This stimulation can be used to calculate the distance 
over which the electron moves in the untrapping process that gives 
the delayed light. An electrical field applied at the time of illumina- 
tion gives a polarization to the suspension of chloroplasts that lasts 
for some seconds. This polarization is a new way to study delayed 
light and fluorescence from chloroplasts. 


19833 Mechanism of phage phi X174 DNA inactivation by 
benzo[a ]pyrene-7,8-dihydrodiol-9,10-epoxide. Hsu, W.T. (Franklin 
McLean Memorial Research Inst., Chicago); Lin, E.J.S.; Harvey, 
R.G.; Weiss, S.B. Proc. Natl. Acad. Sci. U.S.A.; 74: No. 8, 3335- 
3339(Aug 1977). 

A previous report from this laboratory has shown that certain 
derivatives of polycyclic aromatic hydrocarbons bind to phiX174 
DNA and render it noninfectious. The present work describes the 
relationship between the extent of phiX174 DNA binding by (+-)- 
outh-bonnelahesuanett,5-Giepteediat 5, Voepeaide and the effect on 
infectivity. The results suggest that one molecule of bound diolepox- 
ide is sufficient to inhibit the replication of a single molecule of 
phiX174 DNA. DNA synthesis studies, in vitro, indicate that when 
phiXDNA bound by benzo[a]pyrene groups serves as template the 
rate of DNA polymerization is reduced and less product is formed. 
In addition, the propagation of synthetic DNA strands is blocked so 
that incomplete complementary chains are assembled. The relation- 
ship of these findings to the mutagenic and carcinogenic process 
associated with the action of benzo[a]pyrene-diolepoxide is dis- 
cussed. 


19834 Concentration of mutagens from urine by adsorption with 
the nonpolar resin XAD-2: cigarette smokers have mutagenic urine. 
Yamasaki, E.; Ames, B.N. (Univ. of California, Berkeley). Proc. Natl. 
Acad. Sci. U.S.A.; 74: No. 8, 3555-3559(Aug 1977). 

A method is described for concentrating mutagens/carcino- 
gens from human urine about 200-fold for subsequent assay in the 
Salmonella/mammalian microsome mutagenicity test. The method is 
also applicable for other aqueous liquids and for other in vitro tests 
for mutagens/carcinogens. The urine (up to 500 ml) is put through a 
column with a 1.5-cm* bed volume of XAD-2 (styrene-divinylben- 
zene polymer) and the adsorbed material is then eluted with a few 
milliliters of acetone. The acetone is taken to dryness and the residue 
is dissolved in dimethyl sulfoxide. This is the urine concentrate that 
is assayed for mutagenicity. Various mutagens/carcinogens have 
been added to human urine and the recoveries have been measured 
after adsorption on XAD-2, XAD-4, and Tenax GC (diphenyl-p- 
phenylene oxide polymer). We propose that this method be used in 
monitoring the urine of human populations and of experimental 
animals in toxicological studies. It is shown with this procedure that 
cigarette smokers have mutagenic urine while nonsmokers do not. 


19835 Intersystem crossing in photosynthetic pigments. Bowman, 
M.K. (Argonne National Lab., IL). Chem. Phys. Lett.; 48: No. 1, 17- 
21(15 May 1977). 
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Intersystem crossing (ISC) of chlorophyll a in solution exhib- 
its a strong solvent dependence and a weak deuterium isotope effect. 
This is due to the importance of the molecular geometry in promot- 
ing ISC. These results are generalized to other closely related 
photosynthetic pigments. 


19836 Lipid composition of organelles from germinating castor 
bean endosperm. Donaldson, R.P.; Beevers, H. (Univ. of California, 
Santa Cruz). Plant Physiol.; 59: No. 2, 259-263(Feb 1977). 

Glyoxysome, endoplasmic reticulum, mitochondria, and pro- 
plastid fractions were isolated from endosperm of castor beans 
(Ricinus communis) germinated for 5 days at 30 C. Samples from 
sucrose density gradients were diluted with 0.15 M KCl and the 
membranes pelleted. Lipid extracts of these membranes were ana- 
lyzed for phosphoglyceride, acyl lipid, and sterol content. The 
endoplasmic reticulum contains 1.24 ymol of phosphoglyceride per 
mg of protein; the mitochondria, 0.65 zmol/mg; and the glyoxysome 
membranes, 0.55 pmol/mg. Phosphatidyl choline and phosphatidyl 
ethanolamine are the most abundant lipids in all membranes studied, 
accounting for 70% or more of the lipid phosphorus and 50% or 
more of the fatty acid. Glyoxysome membranes and endoplasmic 
reticulum also contain phosphatidyl inositol (respectively, 9 and 17% 
of the lipid phosphorus) and free fatty acids (13% of the total fatty 
acid in each). Compared with other organelles, mitochondrial mem- 
branes have more phosphatidyl ethanolamine relative to phosphati- 
dyl choline and are characterized by the presence of cardiolipin, in 
which 80% of the fatty acid is linoleate. The relative amounts of 
linoleate, palmitate, oleate, stearate, and linolenate in each of the 
phosphotoglycerides are constant regardless of the membrane 
source. Stimasgasterol and B-sitosterol are present in the membranes 
(1 to 9 nmol each/mg protein). The data provide further evidence 
that glyoxysome membranes are derived from the endoplasmic re- 
ticulum but at the same time indicate some differentiation. 


19837 Analysis of the subunit structure of protochlorophyllide 
holochrome by sodium dodecy] sulfate-polyacrylamide gel electrophor- 
esis. Canaani, O.D.; Sauer, K. (Univ. of California, Berkeley). Plant 
Physiol.; 60: No. 3, 422-429(1977). 

The subunit structures of protochlorophyllide holochrome 
(PCH) and chlorophyllide holochrome (CH) were studied by 
sodium dodecyl sulfate (SDS)-polyacrylamide gel electrophoresis. 
PCH from leaves of darkgrown (Phaseolus vulgaris var. red kidney) 
is a polymeric pigment-protein complex of approximately 600,000 
daltons. It is composed of 12 to 14 polypeptides of 45,000 daltons, 
when examined prior to and immediately following photoconver- 
sion. The protochlorophyllide or chlorophyllide pigment molecules 
are associated with these polypeptides. Subsequent to photoconver- 
sion, the absorption maximum of newly formed chlorophyllide shifts 
from 678 nm to 674 nm upon standing in darkness. Following the 
678 to 674 spectral shift, the chlorophyllide is associated with a 
polypeptide with a molecular weight of 16,000 daltons. In addition, 
sucrose gradient centrifugation of PCH and CH under nondenatur- 
ing conditions indicates that during the course of the dark spectros- 
copic shift, the 600,000 dalton CH undergoes dissociation into a 
small chlorophyllide protein. The dissociation of CH, the change in 
the molecular weight of the chlorophyllide polypeptide from 45,000 
to 16,000 daltons, as well as the dark spectroscopic shift are tempera- 
ture-dependent and blocked below 0°C. It was also found that each 
holochrome molecule of 600,000 daltofs contains at least four pro- 
tochlorophyllide pigment molecules. 


19838 B-aspartokinase from developing endosperm of maize. 
Henke, R.R.; Wahnbaeck, R. (Univ. of Tennessee, Oak Ridge). 
Biochem. Biophys. Res. Commun.; 79: No. 1, 38-45(1977). 

The enzyme -aspartokinase (EC 2.7.2.4.) was isolated from 
the developing endosperm (30 days post-pollination) of Zea mays. 
Enzyime activity was dependent upon ATP, MG** or Mn**, aspar- 
tate, and protein concentration. Double reciprocal plots of velocity 
vs. aspartate concentrations deviated from a straight line at low 
aspartate concentration indicating two apparent Km’s of 0.5 and 6.6 
mM. Enzyme activity was inhibited by lysine but not by methionine 
or threonine. The endosperm-derived B-aspartokinase behaved simi- 
larly to enzyme isolated from 6-day-old etiolated shoot tissue. The 
presence of B-aspartokinase in developing endosperm provides new 
insight into the source of the aspartate-derived amino acids in maize 
endosperm. 


19839 Distribution of mitochondrial enzymes between the peri- 
karyal and synaptic fractions of immature and adult rat brain. Dienel, 
G.; Ryder, E.; Greengard, O. (Harvard Medical School, Boston). 
Biochim. Biophys. Acta; 496: 484-494(1977). 

The subcellular distribution of mitochondrial enzymes was 
studied in cerebral hemispheres of 15-day-old and adult rats. At both 
ages the synaptosomal fraction contained very little glutamate dehy- 
drogenase (EC 1.4.1.2) but significant amounts of succinate dehydro- 
genase (EC 1.3.99.1), glutaminase (EC 3.5.1.2), hexokinase (EC 
2.7.1.1), malate NADP dehydrogenase (EC 1.1.1.40) and B-hydroxy- 
butyrate dehydrogenase (EC 1.1.1.30). In immature brain, in the 
fraction enriched with free (perikaryal) mitochondria, the concentra- 
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tions of these enzymes were 9.5, 1.8, 2.0, 0.92, 1.5, and 2.1 times 
higher, respectively, than in the synaptosomes. The increase with 
age in succinate dehydrogenase and glutaminase was restricted to 
free mitochondria while hexokinase and malate NADP dehydrogen- 
ase accumulated and 8-hydroxybutyrate dehydrogenase diminished 
in both fractions. In adult brain, too, where the above ratios became 
7.5, 5.2, 3.5, 0.84, 1.4, and 2.0, respectively, the concentrations of 
enzymes relative to each other distinguished clearly between free 
and synaptic mitochondria. The results substantiate previously noted 
signs of mitochondrial heterogeneity in adult brain, and extend them 
to immature brain. The chemical composition, the quantitative pat- 
tern of enzymes, of free and synaptic mitochondria is clearly differ- 
ent, and undergoes separate changes during postnatal differentiation. 


19840 Protein data bank: a computer-based archival file for ma- 
cromolecular structures. Bernstein, F.C. (Brookhaven National Lab., 
Upton, NY); Koetzle, T.F.; Williams, G.J.B.; Meyer, E.F. Jr.; Brice, 
M.D.; Rodgers, J.R.; Kennard, O.; Shimanouchi, T.; Tasumi, M. J. 
Mol. Biol.; 112: 535-542(1977). 

The Protein Data Bank is a computer-based archival file for 
macromolecular structures. The Bank stores in a uniform format 
atomic co-ordinates and partial bond connectivities, as derived from 
crystallographic studies. Text included in each data entry gives 
pertinent information for the structure at hand (e.g. species from 
which the molecule has been obtained, resolution of diffraction data, 
literature citations and specifications of secondary structure). In 
addition to atomic co-ordinates and connectivities, the Protein Data 
Bank stores structure factors and phases, although these latter data 
are not placed in any uniform format. Input of data to the Bank and 
general maintenance functions are carried out at Brookhaven Na- 
tional Laboratory. All data stored in the Bank are available on 
magnetic tape for public distribution, from Brookhaven (to laborato- 
ries in the Americas), Tokyo (Japan), and Cambridge (Europe and 
worldwide). A master file is maintained at Brookhaven and duplicate 
copies are stored in Cambridge and Tokyo. In the future, it is hoped 
to expand the scope of the Protein Data Bank to make available co- 
ordinates for standard structural types (e.g. a-helix, RNA double- 
stranded helix) and representative computer programs of utility in 
the study and interpretation of macromolecular structures. 


19841 Interpretation of nonlinear steady state enzyme kinetics: 
cyclic and mathematical properties of cooperative, second-site and 
random pathway models. Wells, B.D.; Stewart, T.A.; Fisher, J.R. 
(Florida State Univ., Tallahassee). J. Theor. Biol.; 60: 209-221(1976). 

Nonlinear steady state kinetic patterns are frequently encoun- 
tered in enzyme studies. Consequently, there is a need to develop 
procedures for systematically interpreting such data. This paper 
contributes to this development by identifying a common feature in 
nonlinear systems and by showing that quite different models com- 
monly in use give very similar mathematical functions. Identical or 
similar cycles can result from quite different chemical events in 
enzyme mechanisms, cooperatively, second sites and random path- 
ways. Such cycles can account for many of the observed nonlinear 
patterns, i.e., power functions, substrate activation and inhibition. 
Therefore nonlinear steady state kinetics generally requires the pres- 
ence of a cycle(s) in the mechanism without specifying the underly- 
ing chemical events giving rise to that cycle(s). Rate equations for 
cooperative, second-site and random pathway models are derived 
and shown to yield virtually identical mathematical functions. Thus 
empirical equations composed of these functions can be used to 
represent nonlinear kinetic data without specifying the underlying 
chemical events. 


19842 Totally automatic critical point dryer. Pawley, J.; Dole, S. 
(Univ. of California, Berkeley). pp 287-294 of In Scanning electron 
microscopy/1976. Part I. Proceedings of the ninth annual scanning 
electron microscope symposium in Chicago, April 1976. Chicago; 
ITT Research Inst. (1976). 

Critical point drying (CPD) has become by far the most 
popular method for removing liquids from soft biological SEM 
specimens. Yet, many facets of the process remain incompletely 
understood. In this paper we present a theoretical treatment of the 
requirements of the rinsing process whereby the intermediate liquid 
(IL) present in the sample when it is put into the CPD bomb is 
diluted by flushing the bomb with clean transition fluid (TL). The 
model considers that IL will condense out of the gaseous TL after 
the critical temperature of the latter (T/sub Cl/) has been reached if 
and only if the partial pressure of the former is above its vapor 
pressure at T/sub Cl/. Using this model, the volume fraction of IL 
permissible in TL depends on the liquids involved and varies from 
1.9 percent for Freon 113/13 to 0.023 percent for amyl-acetate/CO2. 


19843 Sub-part-per-trillion detection of riboflavin by laser-in- 
duced fluorescence. Richardson, J.H.; Wallin, B.W.; Johnson, D.C.; 
Hrubesh, L.W. (Univ. of California, Livermore). Anal. Chim. Acta; 
86: 263-267(1976). 
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19844 Human diseases and trace elements by proton-induced x- 
ray emission. Lear, R.D. (Univ. of Florida, Gainesville); Van Rins- 
velt, H.A.; Adams, W.R. pp 93-98 of In Proceedings of the fourth 
conference on the scientific and industrial applications of small 
accelerators. Du , J.L.; Morgan, I.L. (eds.). New York; Institute 
of Electrical and Electronics Engineers, Inc. (1976). 

From 4. annual conference on the use of small accelerators; 
Denton, TX, USA (25 Oct 1976). 

See CONF-761059—. 

Approximately 1400 samples of human tissues were analyzed 
for trace elements by proton-induced x-ray emission (PIXE). Fifteen 
organs and a variety of diseases have been studied. Eight to sixteen 
elements with atomic number greater than or equal to nineteen are 
observed in each specimen. Quantitative measurements are made on 
all routinely occurring elements. Information from elements lighter 
than potassium has been intentionally suppressed in this study. The 
amount of tissue used in fabricating the targets was measured by 
detectiou of elastically scattered protons. This technique of sample- 
mass normalization solved many of the problems encountered in 
target manufacturing and beam-target geometries. Standardization 
techniques ss serial spiking of tissues, NBS standard reference 
materials and chemical compounds are discussed. Both dried and 
ashed samples have been examined and the results are compared. 
Statistical analysis is now underway to investigate possible correla- 
tions between trace element levels and age, sex, disease state, occu- 
pation and geographic location. Some initial results of these studies 
are presented. The ultimate goal of this investigation is the detection 
of possible correlation between human diseases and trace element 
level imbalances. 


19845 Trace element analysis by proton-induced x-ray emission. 
Valkovic, V.; Phillips, G.C. (Rice Univ., Houston, TX). pp 102-105 
of In Proceedings of the fourth conference on the scientific and 
industrial a of small accelerators. Duggan, J.L.; Morgan, 
LL. (eds.). New York; Institute of Electrical and Electronics Engi- 
neers, Inc. (1976). 

From 4. annual conference on the use of small accelerators; 
Denton, TX, USA (25 Oct 1976). 

See CONF-761059—. 

A system for the trace element analysis, based on proton- 
induced x-ray emission spectroscopy, developed at the T. W. Bonner 
Nuclear Laboratories, Rice University, Houston, Texas, is described. 
The system involves a Van de Graaff accelerator, a scattering 
chamber, a Si(Li) detector and an IBM-1800 computer. The choice 
of proton bombarding energy, sample-detector geometry, and other 


parameters makes the system most sensitive in the region of biologi- 
cally-essential trace elements. Some of the problems studied involve: 
(1) Human serum trace element levels and their relation to disease 
activity; (2) Trace element distribution along human hair and the 
relation to environmental pollution; (3) Trace elements in fossil fuels; 
and (4) Factors influencing trace element concentrations by living 
organisms. Possible improvements of the system are discussed. 


19846 Changes in the restriction of molecular rotational diffusion 
of water-soluble spin labels during fatty acid starvation of yeast. 
Henry, S.A.; Keith, A.D.; Snipes, W. (Albert Einstein College of 
Medicine, Bronx, NY). Biophys. J.; 16: 641-653(1976). 

Yeast mutants lacking fatty acid synthetase activity (fas~ ) die 
when deprived of saturated fatty acid under conditions which are 
otherwise growth-supporting. The spin label technique is used to 
show that restriction of molecular rotational diffusion of spin label 
molecules dissolved in aqueous zones increases several fold under 
conditions of fatty acid starvation while the apparent physical state 
of cellular hydrocarbon zones remains essentially unchanged. We 
focus attention on the cellular aqueous interior as the potential site of 
alteration under selective starvation conditions. Correspondences 
exist between restriction of molecular motion of water soluble spin 
labels dissolved in the cell and loss of cell viability. The correspon- 
dences to changes in the molecular motion of hydrocarbon soluble 
spin labels are much less or are not detectable. 


19847 Use of electron paramagnetic resonance in studies of free 
and bound divalent cation: the measurement of membrane potentials in 
mitochondria. Gunter, T.E.; Puskin, J.S. (Univ. of Rochester, NY). 
Ann. N.Y. Acad. Sci.; 264: 112-123(1975). 


Observations reported earlier and in this paper on the pH’ 


gradient across the inner mitochondrial membrane can be interpreted 
to imply increasing alkalinization of the mitochondrial matrix during 
divalent cation transport when such transport takes place in the 
absence of a permeable counter ion. In addition there is a sizable 
increase in intramitochondrial binding as pH increases. These obser- 
vations also indicate that in the presence of perineable anions, which 
can dissociate within the mitochondrial matrix so as to contribute a 
proton, such alkalinization does not occur. 


TRACER TECHNIQUES 


19848 Physiology and chemical composition of nitrogen-fixing 
phytoplankton in the central North Pacific Ocean. Mague, T.H.; 
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Mague, F.C.; Holm-Hansen, O. (Univ. of California, San Diego, La 
Jolla). Mar. Biol.; 41: No. 3, 213-227(10 Jun 1977). 

The magnitude and physiological characteristics of biological 
at ge fixation have been studied in the oligotrophic waters of the 
North Pacific gyre. The filamentous blue-green algae Trichodes- 
mium spp. and Richelia intracellularis were the important nitrogen- 
fixing phytoplankton. Most of the nitrogen fixation occurs in the 
upper 40 m of the water column, with detectable fixation as deep as 
90 m, which corresponds to about the 1% light depth. There was no 
evidence of photoinhibition of nitrogen fixation, although COz re- 
duction was depressed slightly at the highest light levels. The rate of 
nitrogen fixation in the water column varied throughout the day, 
being highest in mid-morning and in late afternoon. Relatively high 
fixation rates were also found during periods of darkness. Elevated 
oxygen concentrations had a marked inhibitory effect on rates of 
nitrogen fixation, a pO2 of 0.4 atm causing a 75% inhibition. Data 
from studies of nitrogen fixation and assimilation rates of ‘N- 
labelled nitrate, ammonium, and urea indicate that nitrogen fixation 
furnished about 3% of the total daily fixed nitrogen requirement for 
phytoplankton growth. Elevated ratios of carbon : adenosine tri- 
phosphate (ATP) suggest that phosphorus deficiency may be limit- 
ing the growth of Trichodesmium. The data suggest that during 
months of stratification, biological fixation of nitrogen amounts to 
about 33 yg-at N/m?/day. 


19849 Blocked 5’ termini in brome mosaic virus RNA. Dasgupta, 
R.; Harada, F.; Kaesberg, P. (Univ. of Wisconsin, Madison). J. Virol.; 
18: No. 1, 260-267(Apr 1976). 

All four components of brome mosaic virus RNA have m’7G/ 
sup 5'/ ppp /sup 5'/Gp as their 5’ terminus. The m’G can be 
removed by §-elimination, resulting in the conversion to pppGp. 


CYTOLOGY 
REFER ALSO TO CITATION(S) 19847, 19913, 19936, 19991, 20013 


19850 (CONF-770871—1) Chimpanzee chromosome 13 is ho- 
mologous to human chromosome 2p. Sun, N.C.; Sun, C.R.Y.; Ho, T. 
(Oak Ridge National Lab., Tenn. (USA)). 1977. Contract W-7405- 
ENG-26. 8p. Dep. NTIS, PC A02/MF AOi. 

From Human gene mapping meeting; Winnipeg, Manitoba, 
Canada (16 Aug 1977). 

Similarities between human and chimpanzee chromosomes 
are shown by chromosome banding techniques and somatic cell 
hybridization techniques. Cell hybrids were obtained from the chim- 
panzee lymphocyte LE-7, and the Chinese hamster mutant cell, Gal- 
2. Experiments showed that the ACPL, MDHs, and Gal-Act genes 
could be assigned to chimpanzee chromosome 13, and since these 
genes have been assigned to human chromosme 2p, it is suggested 
that chimpanzee chromosome 13 is homologous to human chromo- 
some 2p. (HLW) 


19851 (CONF-770871—2) Chimpanzee chromosome 12 is ho- 
mologous to human chromosome 2q. Sun, N.C.; Sun, C.R.Y.; Ho, T. 
(Oak Ridge National Lab., Tenn. (USA)). 1977. Contract W-7405- 
ENG-26. 8p. Dep. NTIS, PC A02/MF AO1. 

From Human gene mapping meeting; Winnipeg, Manitoba, 
Canada (16 Aug 1977). 

Most of the 46 human chromosomes find their counterparts in 
the 48 chimpanzee chromosomes except for chromosome 2 which 
has been hypothesized to have been derived from a centric fusion of 
two chimpanzee acrocentric chromosomes. These two chromosomes 
correspond to the human chromosomes 2p and 2g. This conclusion is 
based primarily on chromosome banding techniques, and the somatic 
cell hybridization technique has also been used. (HLW) 


19852 (COO—2783-2) Physiopathology of blood platelets and 
development of platelets substitutes. Progress report, August 1, 1976— 
October 31, 1977. Baldini, M.G. (Memorial Hospital, Pawtucket, R.I. 
(USA)). 31 Jul 1977. Contract EY-76-S-02-2783. 37p. Dep. NTIS, 
PC A03/MF AO1. 

Progress is reported on the following research projects: the 
effect of estrogen on platelet aggregability and thrombus formation; 
the antithrombotic effect of platelet inhibiting agents in a bench 
model of artificial kidney; the arrest of hemorrhage in severely 
alloimmunized thrombocytopenic patients; and in vivo elution of 
51Cr from labeled platelets induced by antibody. (HLW) 


19853 (LA—6898-PR, pp 115-116) Cell surface. Kraemer, P.M.; 
Barnhart, B.J. Jul 1977. 

In Biomedical and Environmental Research program of the 
LASL Health Division. Progress report, January—December 1976. 

Experiments were developed to provide information for as- 
sessing the biological effects of energy-related pollutants in the 
environment. The experiments were directed towards determining 
alterations in the biochemistry of cell membranes that could affect 
the biological effectiveness of mutagens and carcinogens in damag- 
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ing the cells. Using detachment-variant sublines of Chinese hamster 
cells (line CHO) a direct relationship was shown between the rate of 
cells detachment from the substratum and the hyaluronic acid con- 
tent of the trypsin-removable cell surface material. 


19854 (LA—6898-PR, pp 123-125) Development of flow-systems 
instrumentation for rapid cell analysis and sorting. Steinkamp, J.A.; 
Hansen, K.M.; Wilson, J.S.; Salzman, G.C. Jul 1977. 

In Biomedical and Environmental Research program of the 
LASL Health Division. Progress report, January—December 1976. 

Progress is reported on the following studies: flow analysis 
and separation of respiratory cells of hamsters; analytical support for 
flow systems; computer codes for life-cycle analysis and histogram 
comparison; and statistical analysis of response of rats to negative 
pions. (HLW) 


19855 (LA—6898-PR, pp 125-133) Biological applications of the 
multiangle light-scattering flow system. Price, B.J.; Kollman, V.H.; 
Salzman, G.C. Jul 1977. 

In Biomedical and Environmental Research program of the 
LASL Health Division. Progress report, January—December 1976. 

Progress is reported on the following studies: classification of 
microalgal species; identification of human abnormal erythrocyte 
morphologies; a high-efficiency flow cytometer; and evaluation of 
the dose-effect relationship for the immune response to biologically 
active agents associated with oil shale technology. (HLW 


19856 (LA—6898-PR, pp 133-135) preparation. Crissman, 
H.A.; Kissnae, R.J.; Stevenson, A.P. Jul 1 

In Biomedical and “entbnantbeg a program of the 
LASL Health Division. Progress report, January—December 1976. 

The following studies were conducted: flow microfluorome- 
tric analysis and characterization of protein contents and proliferat- 
ing kinetics in ascites and solid tumors; and 
spectrophotofluorometric and flow microfluorometric analysis of 
DNA staining in mammalian cells using fluorescent antibiotics. 
(HLW) 


19857 (LA-UR—77-2748) Detailed studies on the application of 
three fluorescent antibiotics for DNA staining in flow cytometry. 
Crissman, H.A.; Stevenson, A.P.; Orlicky, D.J.; Kissane, R.J. (Los 
Alamos Scientific Lab., N.Mex. (USA)). 1977. Contract W-7405- 
ENG-36. 24p. (CONF-7706106—1). Dep. NTIS, PC A02/MF AOl1. 

From Symposium on uses and problems in the applications of 
dyes to tissue culture; New Orleans, LA, USA (10 Jun 1977). 

The effects of various fixative agents, pH, ionic strength, stain 
concentration, and magnesium concentration on DNA staining with 
the fluorescent antibiotics olivomycin, chromomycin A3, and mith- 
ramycin were examined with DNA in solution and in mammalian 
cells. 


19858 Effect of phosphate and uncouplers on substrate transport 
and oxidation by isolated corn mitochondria. Day, D.A.; Hanson, J.B. 
(Univ. of Illinois, Urbana). Plant Physiol; 59: No. 2, 139-144(Feb 
1977). 

A study was made to determine conditions under which 
malate oxidation rates in corn (Zea mays L.) mitochondria are 
limited by transport processes. In the absence of added ADP, 
inorganic phosphate increased malate oxidation rates by processes 
inhibited by mersalyl and oligomycin, but phosphate did not stimu- 
late uncoupled respiration. However, the uncoupled oxidation rates 
were inhibited by butylmalonate and mersalyl. When uncoupler was 
added prior to substrate, subsequent O2 uptake rates were reduced 
when malate and succinate, but not exogenous NADH, were used. 
Uncoupler and butylmalonate also inhibited swelling in malate solu- 
tions and malate accumulation by these mitochondria, which were 
found to have a high endogenous phosphate content. Addition of 
uncoupler after malate or succinate produced an initial rapid oxida- 
tion which declined as the mitochondria lost solute and contracted. 
This decline was not affected by addition of ADP or AMP, and was 
not observed when exogenous NADH was substrate. Increasing K* 
permeability with valinomycin increased the P-trifluoromethoxy 
(carboxylcyanide)phenyl hydrazone inhibition. Kinetic studies 
showed the slow rate of malate oxidation in the presence of uncou- 
pler to be characterized by a high Km and a low V/sub max/, 
probably reflecting a diffusion-limited process. The results indicate 
that rapid malate and succinate oxidation require the operation of 
both the phosphate and dicarboxylate transporters, which in turn 
depend on maintenance of a proton motive force across the inner 
membrane. In addition, phosphate can stimulate acceptorless malate 
oxidation by reaction with the coupling mechanism, and in uncou- 
pled mitochondria which are depleted of substrate there is a slow 
rate of oxidation which appears to be limited by diffusive entry. 


19859 Computerized calculation of platelet counts obtained with 
particle counters. Evatt, B.L. (Johns Hopkins Univ. School of Medi- 
cine and Hospital, Baltimore). Johns Hopkins Med. J.; 141: 163- 
166(1977). 

& 
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Three mathematical manipulations of raw data are n 

in order to use a small programmable calculator to compute platelet 
counts obtained with particle counters. Two of these manipulations 
use constant parameters and are easily incorporated into programma- 
ble calculators, which are in use in many la hbenttnaien. The third is a 
correction for the excess concentration of platelets in supernatant 
plasma that results from sedimentation of red cells; it requires a large 
table of correction factors. This table often exceeds the storage 
capability of programmable calculators, and mathematical approxi- 
mation is necessary. Two methods for close approximation of the 
table were developed by using a cosine function and a third order 
polynomial function of the hematocrit value. 


19860 Effects of the magnetic field on trace element concentra- 
tion factors. Beigert, E.K.; Craig, M.E.; Valkovic, V.; Storck, R. 
(Rice Univ., Houston, TX). pp 99-101 of In Proceedings of the 
fourth conference on the scientific and industrial applications of 
small accelerators. Duggan, J.L.; Morgan, I.L. (eds.). New York; 
Institute of Electrical and Electronics Engineers, Inc. (1976). 

From 4. annual conference on the use of small accelerators; 
Denton, TX, USA (25 Oct 1976). 

See CONF-761059—. 

One of the most important characteristics of living cells is 
their ability to take up elements from a solution against the concen- 
tration gradient. A preliminary experiment has been performed 
aiming to establish the dependence of the concentration factors for 
several essential trace elements in Mucor, a primitive type of fungus, 
on the magnetic field. The biological samples were studied using an 
analytical system based on proton-induced x-ray emission spectros- 
copy capable of simultaneous determination of all essential trace 
elements. 


19861 Cellular deformability of normal and leukemic hematopoie- 
tic cells: a determinant of marrow and vascular egress. Lichtman, 
M.A.; Weed, R.I. pp 319-324 of In Fundamental aspects of metasta- 
sis. Weiss, L. (ed.). Amsterdam; North-Holland Publishing Co. 
(1976). 

Results are reported from studies of the rheologic properties 
of nucleated hematopoietic cells made in vitro using four techniques: 
cell elastimetry, nuclepore membrane filtration, nuclepore membrane 
penetration, and viscometry. In some studies several additional char- 
acteristics of the cell periphery which may determine its functional 
behavior and pattern of circulation were measured. Results indicate 
that the structures and constituents of the cell which contribute to 
cellular deformability are multiple and their summation the result of 
complex interactions. 


19862 (ANL-Trans—1101) Microradiographic evaluation of cal- 
cified tissue structures and the possibility of its use for diagnosis of 
bone neoplasam. Dziukowa, J. Translated from Pol. Przegl. Radiol. 
Med. Nukl.; 29: No. 4, 511-512(1975). 6p. Dep. NTIS, PC A02/MF 
AOl. 

In the radiological diagnosis of bone neoplasms, calcifications 
and ossifications are an important sign which identifies the character 
of the change and of the tissues constituting it. Studies showed that 
such calcifications and ossifications occur in about 86 percent of 
neoplasms of the skeletal system, i.e., they are presenting diagnostic 
signs. An analysis of the structure of the changes from photographs 
obtained at high magnification increases the accuracy of the investi- 
gation and reliability of the diagnosis. Microradiographic studies of 
non-decalcified specimens of bone tumors showed the structure of 
calcifications and changes in neoplastic and non-neoplastic processes 
in bones. 


19863 Biological thin specimen microprobe quantitation proce- 
dure that calculates composition and rhox. Warner, R.R.; Coleman, 
J.R. (Univ. of Rochester, NY). Micron; 6: 79-84(1975). 

A quantitation procedure has been developed for electron 
probe analysis of thin biological samples. The procedure is based on 
established metallurgical techniques and uses conventional mineralo- 
gical standards. The procedure utilizes a computer program that has 
been designed for flexibility and ease of operation. No assumptions 
about specimen characteristics are required. In addition to calculat- 
ing specimen composition, the program also calculates specimen rho 
x. If specimen thickness is known, these values can be used to 
calculate molarities within the analyzed volume (grams per 1000cm* 
of tissue). The error in quantitation is within +-20%. 


19864 (ANL-Trans—1102) Case studies of microradiographic 
examination of bone tumors. Dziukowa, J.; Buraczewski, J.; Dabska, 
M. Translated from Nowotwory; 22: No. 1-2, 221-226(1973). 7p. Dep. 
NTIS, PC A02/MF AO1. 

The term microradiography is generally used to define a 
method of magnified x-ray photography. Magnifications of several 
dozen times, with preserved contrast are obtained by means of 
highly focused x-ray tubes. Experience showed that magnifications 
of a dozen to twenty times are most advantageous; they assure the 
greatest contrast. Such magnifications permit an evaluation of 
normal as well as pathological structures of bones, ossifications and 
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calcifications. An example cited is the examination of an osteosar- 
coma removed during surgery. 


GENETICS 
REFER ALSO TO CITATION(S) 19897, 19937, 20060 


19865 (BNL—23198) Genetic variability available through cell 
fusion. Smith, H.H.; Mastrangelo-Hough, I.A. (Brookhaven National 
Lab., Upton, N.Y. (USA)). 1977. Contract EY-76-C-02-0016. 36p. 
(CONF-770982—1). Dep. NTIS, PC A03/MF AO1. 

From Plant cell and tissue culture-principles and applications; 
Columbus, OH, USA (6 Sep 1977) 

Results are reported for the following studies: plant hybrid- 
ization through protoplast fusion using species of Nicotiana and 
Petunia; chromosome instability studies on culture-induced chromo- 
some changes and chromosome elimination; chloroplast distribution 
in parasexual hybrids; chromosomal introgression following fusion; 
plant-animal fusion; and microcell-mediated chromosome transfer 
and chromosome-mediated gene transfer. (HLW) 


19866 (RLO/2225/T5—42) Theoretical studies of gene substitu- 
tion, geographic variation, and speciation. Felsenstein, J. (Washington 
Univ., Seattle (USA). Dept. of Genetics). 31 Jul 1977. Contract EY- 
76-S-06-2225-005. 17p. Dep. NTIS, PC A02/MF AO1. 

Brief comments are given on the results of a research pro- 
gram dealing with population genetics of evolutionary processes. 
The various subjects studied included genetic variation in clines; 
speciation and disruptive selection; parapatric speciation in clines; 
macroevolutionary laws in a model ecosystem; migration matrices; 
lethal allelism; estimation of number of loci in quantitative inheri- 
tance; numerical taxonomy methods; and new mutants in Lesch- 
Nyhan disease. 


METABOLISM 
REFER ALSO TO CITATION(S) 19822, 19846, 19852, 19858, 19875 


19867 Chemical composition and productivity of Scenedesmus 
abundans in nitrogen limited chemostat cultures. Giddings, J.M. (Cor- 


nell Univ., Ithaca, NY). Limnol. Oceanogr.; 22: No. 5, 911-918(Sep 
1977). 


Particulate nitrogen (PN), particulate carbon (PC), chloro- 
phyll a, and cell numbers were measured in nitrate and ammonium 
limited chemostat cultures of Scenedesmus abundans. With increas- 
ing growth rate, PN:PC increased but PN:cell did not vary. Vari- 
ations in PN:PC are interpreted as reflections of relative rates of 
nitrogen and carbon assimilation. Net particulate carbon production 
was a positive linear function of growth rate. Eighty percent of the 
increase in net carbon production with increasing growth rate was 
attributable to synthesis of nitrogenous compounds, while produc- 
tion of nonnitrogenous compounds remained nearly constant. 


19868 Absolute measurement of total-body calcium by the *7Ar 
method. Preliminary results: concise communication. Lewellen, T.K.; 
Nelp, W.B.; Murano, R.; Hinn, G.M.; Chesnut, C.H. III. (Univ. of 
Washington School of Medicine, Seattle). J. Nucl. Med.; 18: No. 9, 
929-932(Sep 1977). 

Measurements of exhaled Ar-37 produced by total-body neu- 
tron irradiation of Ca-40, were used to determine total-body calcium 
in ten human subjects. There was a good correlation between the 
roe yield and total-body calcium determined by measurement of 

a-49. 


19869 Nitrite reduction in reconstituted and whole spinach chlor- 
oplasts during carbon dioxide reduction. Plaut, Z.; Lendzian, K.; 
Bassham, J.A. (Univ. of California, Berkeley). Plant Physiol.; 59: No. 
2, 184-188(Feb 1977). 

Nitrite reduction in either whole, isolated spinach chloro- 
plasts (Spinacia oleracea L.) or in reconstituted spinach chloroplasts 
is stimulated by a short period of photosynthetic CO: fixation in the 
light prior to nitrite addition. With reconstituted chloroplasts, a 
similar stimulation can be obtained in nitrite reduction without CO. 
fixation by the addition of dihydroxyacetone phosphate or fructose 
6-phosphate. Specific intermediate metabolites of the photosynthetic 
carbon reduction cycle may have a regulatory role in nitrite reduc- 
tion in chloroplasts in the light. 


19870 Comparative metabolism of haloethers. Smith, C.C. (Univ. 
of Cincinnati); Lingg, R.D.; Tardiff, R.G. Ann. N.Y. Acad. Sci.; 298: 
111-123(1977). 
From Conference on aquatic pollutants and biologic effects 
with emphasis on neoplasia; New York, NY, USA (27 Sep 1976). 
See CONF-7609167—. 
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Bis(2-chloroisopropyl) ether (BCIE) was labeled with 'C 
and administered to rats and monkeys and experiments were carried 
out in metabolic chambers. Urine, blood, and fecal samples were 
analyzed for BCIE by extraction with trimethylpentane (TMP). 
Seven days after administration, animals were killed and all organs 
were excised for analysis of radioactivity. Graphs are presented to 
show time course of BCIE and its metabolites in blood and cumula- 
tive urinary and fecal excretion of BCIE and its metabolites. Tables 
are presented to show tissue distributions in various organs of rats 
and monkeys. (HLW) 


19871 Halogenated benzenes, effect on xenobiotic metabolism 
and the toxicity of other chemicals. Carlson, G.P. (Purdue Univ., 
West Lafayette, IN). Ann. N.Y. Acad. Sci.; 298: 159-169(1977). 

From Conference on aquatic pollutants and ap a effects 
with emphasis on 9g ew York, NY, USA (27 Sep 1976). 

See CONF-760916 

The insecticide EPN and six halogenated benzenes were 
administered orally to rats over a period of 14 days. The animals 
were killed 24 h after the last dose. Graphs are presented to show 
effects of halogenated benzene on EPN detoxification; liver to body 
weight ratio; and activities of benzpyrene hydroxylase, azoreductase, 
UDP glucuronyltransferase, and microsomal cytochrome c reduc- 
tase. A significant enlargement of the liver was found. The results 
showed that the halogenated benzenes were capable of altering 
xenobiotic metabolism. (HLW) 


19872 Metabolism of aromatic hydrocarbons in marine organ- 
isms. Malins, D.C. (National Marine Fisheries Service, Seattle). Ann. 
N.Y. Acad. Sci.; 298: 482-496(1977). 

From Conference on aquatic pollutants and biologic effects 
with emphasis on neoplasia; New York, NY, USA (27 Sep 1976). 

See CONF-7609 167— 

Studies on hydrocarbon metabolism in marine organisms are 
reviewed with emphasis on the enzyme systems involved and the 
nature of the products formed. Some topics discussed are as follows: 
tissue accumulation and depuration; role of aryl hydrocarbon hy- 
droxylases in regulating metabolism; and formation of metabolic 
products. (HLW) 


19873 Definitive role of known hormones in the regulation of net 
biosynthesis of five acute phase plasma proteins (APPP) by the 
isolated perfused rat liver: corticosterone. Miller, L.L. (Univ. of 
Rochester, NY). pp 461-469 of In Protides of the biological fluids, 
23rd colloquium. Peeters, H. (ed.). New York; Pergamon Press 
(1976). 

The direct effects of corticosterone on the isolated rat liver in 
the induction of increased synthesis of acute phase proteins fibrino- 
gen, a:-acid glycoprotein, a2-(acute phase) globulin, and haptoglobin 
are described. It will be seen that the effects are fully equivalent to 
those observed with cortisol alone or in combination with insulin. 
These observations are in harmony with the view that biosynthesis 
of acute phase plasma proteins is quantitatively modulated by the 
direct actions of known hormones on the liver. 


19874 Hormonal regulation of enzyme synthesis, differentiating 
mammalian tissues. Greengard, O. (Harvard Medical School, 
Boston). pp 55-61 of In Normal and pathological development of 
energy metabolism. Hommes, F.A.; Van den Berg, C.J. (eds.). New 
York; Academic Press (1975). 

Results are reported from studies of the correlations between 
endocrine changes and the maturation of enzyme patterns in the 
liver of fetal and young postnatal rats. So far, three hormones, 
glucocorticoid, thyroxine, and glucagon, have been identified which 
are responsible for promoting the synthesis of specific groups of 
enzymes at well-defined stages of development. The general ap- 
proach employed in such studies is described and the implication of 
the results to mechanisms involved in selective gene expression 
during differentiation is discussed. 


TRACER TECHNIQUES 
REFER ALSO TO CITATION(S) 19889 


MEDICINE 


REFER ALSO TO CITATION(S) 18067, 19819, 19862, 19864, 
19953, 20044 


19875 (LA—6898-PR, pp 146-148) Applications of stable iso- 
topes. Gregg, C.T. Jul 1977. 

In Biomedical and Environmental Research program of the 
LASL Health Division. Progress report, January—December 1976. 

Clinical applications include the galactose breath test which 
consists of oral administration of '*C-labeled galactose and measure- 
ment of the °C content of respired CO2 as a function of time in 
patients with cirrhotic livers for diagnosis of liver dysfunction. 
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Another application was the breath test to study glucose metabolism 
in children. Respired ‘*CO2 from ingested glucose-'*C was mea- 
sured for normal and diabetic children. Studies on mice in which 60 
percent of the body carbon was replaced with ‘°C failed to show 
significant effects of the isotope. Studies on biochemical applications 
include nuclear magnetic resonance studies of ‘C-labeled amino 
acids from Chlorella pyrenoidosa; studies on '°N nmr spectra of 
arginine-guanidino-'*C-2,3—'*N2 as a function of pH; and isolation 
of fatty acids from algae. (HLW) 


19876 (SAND—77-1822C) Electromechanical aspects of an arti- 
ficial beta cell. Spencer, W.J.; Corbett, W.T.; Shafer, B.D.; Eaton, 
R.P.; Schade, D.S. (Sandia Labs., Albuquerque, N.Mex. (USA)). 
1977. Contract EY-76-C-04-0789. 27p. Dep. NTIS, PC A03/MF 
AOl. 

The objective of the work between the University of New 
Mexico and Sandia Labs has been to establish intravenous delivery 
rates for a number of diabetics using electronic controls which can 
ultimately be built into a single integrated circuit chip leading to a 
totally implantable artificial beta cell. This paper describes a modi- 
fied hospital pump which has been used for insulin delivery in 
diabetics and the extension of this method of blood glucose control 
through animal experiments and portable clinical units to the devel- 
opment of a pump, reservoir, controls, and power pack suitable for 
implantation. 


19877 Method for calibration of an axial tomographic scanner. 
Sparks, R.A. (to Syntex (U.S.A.) Inc.). US Patent 4,053,780. 11 Oct 
1977. Filed date 20 Oct 1975. 8p. 

The method of calibrating an axial tomographic scanner 
including frame means having an opening therein in which an object 
to be examined is to be placed, source and detector means mounted 
on the frame means for directing one or more beams of penetrating 
radiation through the object from the source to the detector means, 
and means to rotate the scanner including the source and detector 
means about the object whereby a plurality of sets of data corre- 
sponding to the transmission or absorption by the object of a 
plurality of beams of penetrating radiation are collected; the calibra- 
tion method comprising mounting calibration means supporting an 
adjustable centering member onto the frame means, positioning the 
adjustable centering member at approximately the center of rotation 
of the scanner, placing position-sensitive indicator means adjacent 
the approximately centered member, rotating the scanner and the 
calibration means mounted thereon at least one time and, if neces- 
sary, adjusting the positioning of the centering member until the 
centering member is coincident with the center of rotation of the 
scanner as determined by minimum deflection of the position-sensi- 
tive indicator means, rotating and translating the source and detector 
means and determining for each angular orientation of the frame 
means supporting the source and detector means the central position 
of each translational scan relative to the centered member and/or if a 
plurality of detectors are utilized with the detector means for each 
planar slice of the object being examined, the central position of each 
translational scan for each detector relative to the centered member. 


19878 Radiography. Hounsfield, G.N. (to EMI Ltd.). US Patent 
4,044,260. 23 Aug 1977. Priority date 18 Mar 1975, United Kingdom 
of Great Britain and Northern Ireland (UK). 6p. 

In a radiographic apparatus employing a fan-shaped spread of 
penetrating radiation the nature of the source can cause the energy 
spectrum of the radiation to be variable with position in the fan. 
Means are provided to modify output signals from the apparatus to 
correct for errors caused by such variations. The modifying factors 
required can be calculated or can be determined using a phantom 
body by a method which is described. 


19879 Fluorescent imaging in pediatrics. Hendrix, R.W.; Hoffer, 
P.B. pp 78-84 of In Pediatric nuclear medicine. James, A.E. Jr.; 
Wagner, H.N. Jr.; Cooke, R.E. (eds.). Philadelphia; W. B. Saunders 
Co. (1974). 

Since 1969 we have routinely used the fluorescent thyroid 
scanning technique for pediatric and adult patients. Our findings in 
the pediatric age group are similar to those recorded earlier in 
adults. Numerous advantages favor the fluorescent technique over 
radionuclide scanning in pediatric patients. The patient receives no 
total body or gonadal radiation, and the thyroid receives approxi- 
mately 15 millirads, as compared with multirad doses for a radionu- 
clide scan. Specific information about iodine content of the gland is 
available only with the fluorescent technique. This information 
makes it possible to distinguish primary from secondary hypothyroi- 
dism. The image quality of the fluorescent scan appears to be about 
the same as that of the nuclide scan whenever both are available. 


TRACER TECHNIQUES 
REFER ALSO TO CITATION(S) 19868, 19968, 19997 


19880 (CONF-770101—) Proceedings of seventh symposium on 
sharing of computer programs and technology in nuclear medicine, 
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computer assisted data processing. Howard, B.Y.; McClain, W.J.; 
Landay, M. (comps.). (Virginia Univ., Charlottesville (USA); Oak 
Ridge National Lab., Tenn. (USA)). 1977. Contract W-7405-ENG- 
26. 504p. Dep. NTIS, PC A22/MF AO1. 

From 7. symposium on sharing of computer programs and 
technology in nuclear medicine, computer assisted data processing; 
Atlanta, GA, USA (16 Jan 1977). 

The Council on Computers (CC) of the Society of Nuclear 
Medicine (SNM) annually publishes the Proceedings of its Sympo- 
sium on the Sharing of Computer Programs and Technology in 
Nuclear Medicine. This is the seventh such volume and has been 
organized by topic, with the exception of the invited papers and the 
discussion following them. An index arranged by author and by 
subject is included. 


19881 (CONF-770685—3) Comparison of some _ nonlinear 
smoothing methods. Bell, P.R.; Dillon, R.S. (Oak Ridge National 
Lab., Tenn. (USA)). 1977. Contract W-7405-ENG-26. 9p. Dep. 
NTIS, PC A02/MF AO1. 

From 5. international conference on information processing in 
medical imaging; Nashville, TN, USA (27 Jun 1977). 

Due to the poor quality of many nuclear medicine images, 
computer-driven smoothing procedures are frequently employed to 
enhance the diagnostic utility of these images. While linear methods 
were first tried, it was discovered that nonlinear techniques pro- 
duced superior smoothing with little detail suppression. We have 
compared four methods: Gaussian smoothing (linear), two-dimen- 
sional least-squares smoothing (linear), two-dimensional least-squares 
bounding (nonlinear), and two-dimensional median smoothing (non- 
linear). The two dimensional least-squares procedures have yielded 
the most satisfactorily enhanced images, with the median smoothers 
providing quite good images, even in the presence of widely aber- 
rant points. 


19882 Three dimensional imaging of the myocardium with radion- 
uclides. Budinger, T.F.; Cahoon, J.L.; Derenzo, S.E.; Gullberg, 
G.T.; Moyer, B.R.; Yano, Y. (Univ. of California, Berkeley). Radi- 
ology; 125: No. 2, 433-439(Nov 1977). 

Transverse sections of the distribution of '°Cs and ?'T] in 
the human myocardium were obtained using 36 and 72 views of the 
thorax with a large field of view Anger camera. The cardiac cycle 
was divided into 100-msec intervals to obtain motion images of an 
average cycle of the beating heart. At least 300,000 events must be 
detected for each cardiac phase of each section for quantitative 
work. Over 8 million events from the upper thorax must be accumu- 
lated in gated studies if three or more sections are obtained for 8 
intervals of 100 msec to 150 msec. 


19883 Emission computed tomography. Phelps, M.E. (Univ. of 
California, Los Angeles). Semin. Nucl. Med.; 7: No. 4, 337-365(Oct 
1977). 

Although there are many common aspects to x-ray transmis- 
sion and radionuclide emission computerized tomography, (ECT) 
there are added difficulties and a number of particular factors that 
form the basis of ECT. At this time, the instrumentation design and 
application strategies in ECT are diverse and in a stage of rapid 
development. The approaches are divided into two major categories 
of simple-photon counting (SPC), employing scanner and camera 
concepts with radionuclides of /sup 99m/Tc, ?°'Tl, '75I, etc. and 
annihilation coincidence detection (ACD) of positron-emitting ra- 
dionuclides. Relatively uniform detection response with depth and 
approximate methods for photon attenuation correction have been 
demonstrated for SPC studies of the brain. However, ACD systems 
have a general advantage of more accurate methods for photon 
attenuation correction, higher efficiency, and more uniform sensitiv- 
ity and resolution with depth when applied to whole body studies. 
The deciding factor between these two approaches and the success 
of ECT in general depends to a large extent on the development of 
labeled compounds and procedures directed at the unique property 
of ECT in providing physiologic information not available from 
other techniques. ECT not only provides tomographic imaging 
advantages, it allows a quantitative measurement not possible in the 
past. SPC approaches have an advantage in the availability of 
radionuclides and a disadvantage in providing true physiologic trac- 
ers. ACD approaches have the reverse situation at this time. 


19884 Demonstration of subtype (D or Y)-specific determinants 
on the surface of the presumed hepatitis B virus. Hess, G.; Shih, 
J.W.K.; Kaplan, P.M.; Gerin, J.L. (Oak Ridge National Lab., Rock- 
ville, MD). J. Immunol.; 119: No. 4, 1542-1544(Oct 1977). 

Dane particles isolated from the sera of HBsAg/ad and 
HBsAg/ay carriers were reacted with monospecific antibodies to the 
d and y subtype-specific determinants of HBsAg/. Dane particles 
from HbsAg/ad sera expressed the d determinant on their surfaces 
and those from HBsAg/ay sera contained the y specificity. Both 
complete (DNA-P and HBcAg) and defective (HBcAg alone) Dane 
particles expressed the subtype-specific determinants. 
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19885 Comparison of 1- and 2-Hr delayed brain scans in patients 
undergoing chemotherapy for primary brain tumors. Hill, T.C.; 
Hoffer, P.B.; Levin, V.A. (Univ. of California School of Medicine, 
San Francisco). J. Nucl. Med.; 18: No. 9, 877-880(Sep 1977). 

Fifty-five patients receiving various forms of chemotherapy 
for primary brain tumors had brain scans performed at 1 hr and 
again at 2 hr following injection of the radionuclide. The images 
were compared for changes in lesion size, lesion intensity, and 
surgical flap intensity. Sixteen percent (9) of the patients showed a 
definite increase in size of the lesions and 29% (16) a definite 
increase in intensity from 1-hr to the 2-hr scan. 51% (28) of the 
patients showed fading in surgical flap intensity. One case of primary 
neoplasm, one case of meningeal spread of tumor, and one case of 
subdural hematoma were detected only on the 2-hr view. In addi- 
tion, changes in the so-called doughnut sign were observed. These 
findings demonstrate a need for strict adherence to a specified time 
between injection and imaging in studying brain lesions receiving 
chemotherapy, and emphasize the superiority of the 2-hr scan for 
evaluation of these patients. 


19886 Estimation of thyroid depth and correction for '**I uptake 
measurements. Martin, P.M; Rollo, F.D. (Veterans Administration 
Hospital, San Francisco). J. Nucl. Med.; 18: No. 9, 919-924(Sep 
1977). 

A new technique has been developed to correct I-123 uptake 
measurements for the effect of gland depth. The method uses the 
effect of differential tissue absorption and/or scatter of photons of 
different energies, and measures the ratio of counts of the primary I- 
123 emission to the counts of the tellurium K shell x-ray to deter- 
mine a depth-correction factor. A comparison of this new method 
against three previously reported methods indicates that the present 
method provides the most sensitive index of we depth. The 
method is sensitive to depth changes, is not significantly dependent 
on detector distance (p > 0.05) for distances greater than 18 cm, and 
is not dependent on gland size (p > 0.25), within the range 20 to 40 
ml. In a group of 40 patients, the ORINS phantom method was 
found to underestimate the mean gland depth by about | cm, thereby 
causing an average uptake error of 23%. The application of the 
depth-correction factor was found to change the interpretation of 
uptake estimates in approximately 10% of the cases in this limited 
series. 


19887 Technetium-99m labeled radiodiagnostic agents for liver 
and bone marrow scanning and method of preparation. Molinski, V.J.; 
Peacock, F.R. (to Union Carbide Corp.). US Patent 4,042,676. 16 
Aug 1977. Filed date 9 Oct 1975. 20p. 

An improved technetium-99m labeled colloid and method of 
preparation comprising reducing technetium-99m with stannous oxa- 
late and stabilizing with sodium phytate are described. This radio- 
diagnostic agent is useful in the scintigraphic examination of the 
reticuloendothelial system, particularly the liver. In addition, by 
autoclaving this product with saline, it becomes a superior bone 
marrow scanning agent. 


19888 Metabolism of ‘*C-labelled L-tryptophan, L-kynurenine, 
and hydroxy-L-kynurenine in miners with scleroderma. Hankes, L.V.; 
De Bruin, E.; Jansen, C.R.; Vorster, L.; Schmaeler, M. (Brookhaven 
National Lab., Upton, NY). S. Afr. Med. J.; 51: 383-390(19 Mar 
1977). 

Six South African white miners were studied with the 2-g L- 
tryptophan load test and tracer doses of L-tryptophan-7a-'*C, L- 
kynurenine-keto-'*C and hydroxy-L-kynurenine-keto-'*C. The 
breath '*CO, and 14 urinary metabolites were measured. When they 
were compared with a previous study of American women with 
scleroderma, similar ‘*CO,. and tryptophan metabolite excretion 
patterns were observed in the data from the miners. The labelled 
quinolinic acid excretion was more significantly elevated in the 
South African miners’ urine than in the urine of the American 
women. The data from both studies suggest that some patients with 
scleroderma have an altered step in the tryptophan metabolic path- 
way after hydroxy-anthranilic acid. What relationship exists between 
the induction of pulmonary silicosis and the subsequent development 
of scleroderma, requires additional human studies. 


19889 Radioisotope scintigraphy for the study of dynamics of 
amine regulation by the human lung. Gallagher, B.; Christman, D.; 
Fowler, J.; MacGregor, R.; Wolf, A.P.; Som, P.; Ansari, A.N.; 
Atkins, H. (Brookhaven National Lab., Upton, NY). Chest (Chicago); 
71S: 282S-284S(Feb 1977). 

Although it is well established from animal perfusion studies 
that the lung can remove and deactivate circulating vasoactive 
amines, the significance of this possible regulatory function and its 
relationship to lung disease, drug therapy, and anesthesia has been 
difficult to determine in humans largely due to the lack of a safe, 
noninvasive technique for such an evaluation. We have sought to use 
suitable tracer molecules labeled with radioactive nuclides which 
decay by the emission of radiation which can be detected outside the 
body barrier as a probe for this aspect of lung metabolism both in 
animals and humans. 


ERA VOL. 3, NO. 8 


19890 Significant differences among the /sup 99m/Tc-polyphos- 
phates, /sup 99m/Tc-pyrophosphates, and /sup 99m/Tc-diphosphon- 
ates for bone imaging. Weber, D.A. (Univ. of Rochester School of 
Medicine and Dentistry, NY); Keyes, J.W. Jr.; Wilson, G.A. CRC 
Crit. Rev. Clin. Radiol, Nucl. Med.; 8: No. 4, 369-390(Jan 1977). 

The technetium-labeled phosphate and diphosphonate com- 
plexes are the primary radiopharmaceuticals currently used for diag- 
nostic bone imaging. Replacing the radioisotopes of strontium and 
fluorine, these labeled complexes provide significantly improved 
bone image quality for diagnostic studies. Furthermore, imaging 
times are shorter and the radiation dose to the patient is generally 
less. This has resulted in a dramatic increase in the use of bone 
imaging as a diagnostic screening procedure. Investigations of the 
comparative clearance of these labeled compounds, in both experi- 
mental animal and patient studies, have shown that distribution 
characteristics can be affected by the following: (1) The time of 
imaging post-administration, (2) the delay between preparation and 
administration, and (3) the particular phosphate or diphosphonate 
preparation used. A review of these observations and their signifi- 
cance is correlated with the clinical application of the bone imaging 
procedure. 


19891 Assays for thrombopoietin. McDonald, T.P. (Univ. of 
Tennessee Memorial Research Center, Knoxville). Scand. J. Haema- 
tol.; 18: 5-12(1977). 

In summary, thrombopoietin levels have been determined 
indirectly by measuring thrombocytopoiesis in assay animals (plate- 
let counting, measurement of isotope incorporation into newly 
formed plateiets, changes in platelet sizes, or alterations in number 
and size of megakaryocytes) and by use of an immunoassay. Al- 
though much work remains, it seems clear at the present time that 
isotopic uptake into platelets of specially prepared assay mice (re- 
bound-thrombocytosis) is superior to the other techniques now avail- 
able for the measurement of thrombopoietin. However, the ideal 
assay for TSF which is specific, rapid, and inexpensive is yet to be 
developed. An immunoassay is in the development stage, but will 
require additional work before it can be utilized for the routine assay 
of TSF. 


19892 Present status of positive scintigraphic imaging of myocar- 
dial infarction. Poe, N.D. (Univ. of California, Los Angeles). Scand. 
J. Clin. Lab. Invest.; 36: 401-406(1976). 

The fundamental concepts of positive myocardial infarct 
imaging with radiopharmaceuticals are reviewed. The concepts 
were extrapolations of principles observed in tumor research. Early 
investigators concluded that agents which concentrate in various 
tumor cells might also be taken up by cells which are damaged. The 
result of imaging with infarct-specific tracers would be the produc- 
tion of a positive image at the ischemic site rather than the negative 
defect found with regional perfusion indicators. The advantages and 
disadvantages of several radiopharmaceuticals are discussed. It is 
concluded that /sup 99m/Tc-chelates provide the best positive in- 
farct imaging at present but 7!°T] and I fatty acids are useful for 
repeat studies to determine infarction extension. 


MICROBIOLOGY 
REFER ALSO TO CITATION(S) 17107, 17109, 19904, 20020 


19893 Mechanistic model for microbial growth on hydrocarbons. 
Mallee, F.M.; Blanch, H.W. (Univ. of Delaware, Newark). Biotech- 
nol. Bioeng.; 19: No. 12, 1793-1816(Dec 1977). 

Based on available information describing the transport and 
consumption of insoluble alkanes, a mechanistic model is proposed 
for microbial growth on hydrocarbons. The model describes the 
atypical growth kinetics observed, and has implications in the design 
of large scale equipment for single cell protein (SCP) manufacture 
from hydrocarbons. The model presents a framework for compari- 
son of the previously published experimental kinetic data. 


19894 Amorphous ferrous sulfide as a reducing agent for culture 
of anaerobes. Brock, T.D.; O’Dea, K. (Univ. of Wisconsin, Madison). 
Appl. Environ. Microbiol.; 33: No. 2, 254-256(Feb 1977). 

Amorphous ferrous sulfide, prepared by reacting ferrous am- 
monium sulfate and sodium sulfide, is an excellent reducing agent for 
the culture of anaerobes. It reduces resazurin and reacts much more 
rapidly with O2 than does either soluble sulfide (HS~ ) or cysteine. 
One of the end products of the oxidation of ferrous sulfide with Os is 
red and serves as an indicator for the oxygen contamination of a 
culture medium. Amorphous ferrous sulfide served as a suitable 
reducing agent for the growth of species of Methanobacterium or 
Clostridium. Its use is recommended for enrichment or culture of 
anaerobes (e.g., autotrophs, fermentative organisms) from sediments 
and other habitats where organic reducing agents are undesirable 
and where soluble sulfide might be toxic. 
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19895 Internal leaf area and cellular CO, resistance: photosyn- 
thetic implications of variations with growth conditions and plant 
species. Nobel, P.S. (Univ. of California, Los Angeles). Physiol. 
Plant.; 40: No. 2, 137-144(1977). 

The influences of illumination, temperature, and soil water 
potential during development on leaf thickness, mesophyll cell wall 
area per unit leaf area (A), and the cellular CO: resistance expressed 
on a mesophyll cell wall area basis (r2) were examined for Plec- 
tranthus parviflorus Henckel. Although the ranges of all three 
growth conditions caused at least 9-fold variations in the leaf bio- 
mass produced in 4 weeks, only the illumination had a major effect 
on internal leaf morphology, e.g. the thickness went from 279 to 831 
pm and A from 10.5 to 34.8 as the photosynthetically active radi- 
ation was raised from 3 to 53 nEinsteins cm-? s-', while rz remained 
close to 154s cm-*. Variations in the growth temperature, soil water 
potential, and the nutritional status of the plants affected photosyn- 
thesis mainly by changes in r. To compare the influence of internal 
leaf area on photosynthesis for other plants, especially those with 
low A values, the maximum rates of CO2 uptake at light saturation 
and photosynthetically optimal temperatures were also determined 
for a moss, Mnium ciliare (C. Muell.) Schimp., and two ferns, 
Adiantum decorum Moore and Alsophila australe R. Br. As A went 
from 2.00 for the moss to 3.8, 7.5, 11.7, and 20.8 for the ferns, the 
illumination at light saturation and the maximum rate of photosyn- 
thesis both progressively increased. The cellular CO: resistance, 
which theoretically might have a lower limit of 20 s cm-', ranged 
from 85 to 190 s cm-*. 


PATHOLOGY 
REFER ALSO TO CITATION(S) 19795, 20029, 20040 


19896 (CONF-770991—1) Chemotherapy of non-Hodgkin lym- 
phoma: the diffuse types. Sweet, D.L. Jr.; Ultmann, J.E. (Chicago 
Univ., Ill. (USA); Franklin McLean Memorial Research Inst., Chica- 
go, Ill. (USA)). 1977. Contract EY-76-C-02-0069. 15p. Dep. NTIS, 
PC A02/MF AOl1. 

From 10. international chemotherapy congress; Zurich, Swit- 
zerland (17 Sep 1977). 

The application of the Rappaport classification for non-Hodg- 
kin lymphoma has allowed for the stratification of histologic sub- 
types with consistent clinical correlations. Nodularity imparts a 
favorable prognosis and response to chemotherapy; diffuse patterns 
are unfavorable. Fifty percent survivals of 5 to 9 years and 1 to 2 
years are observed for nodular and diffuse types, respectively. Single 
agent chemotherapy is ineffective for the diffuse histologies. Combi- 
nation chemotherapy results in 20 to 80 percent complete remission 
rates in patients with mixed cell and poorly differentiated diffuse 
types; median survivals of 1 to 2 years are achieved. The outlook for 
diffuse histiocytic lymphoma is optimistic: complete remission rates 
of 50 to 68 percent are achieved. Flattening of the remission duration 
curve suggests a significant number of these patients are cured of 
their disease. 


19897 Psychic and genetic factors in the etiology of hypertension. 
Friedman, R.; Dahl, L.K. pp 137-156 of In Stress and the heart. 
Wheatley, D. (ed.). New York; Raven Press (1977). 

(1) Specifically bred susceptible (S-strair) rats develop hyper- 
tension from a variety of physiological stimuli that play a causal role 
in the development of hypertension. On the other hand, similar but 
resistant (R-strain) rats do not respond to the same physiological 
insults which are fatal to the S-strain rats. (2) An experimental food- 
shock conflict situation was used in which rats of both strains 
drastically reduced their food intake, with subsequent weight loss. 
However, there was a significant strain effect on blood pressure, the 
S-strain rats exhibiting higher blood pressures than the R-strain rats 
irrespective of subjection to the conflict situation or not. However, 
the S-strain conflict rats exhibited a much greater increase in blood 
pressure than either the R-strain conflict rats or the respective 
control groups. (3) Following removal of the S-strain rats from the 
conflict situation, the stress-induced elevations in blood pressure 
gradually declined to control levels after about 8 stress-free weeks. 
Continued exposure of the R-strain rats to the conflict situation for a 
similar period did not produce any elevation in blood pressure. (4) 
These results indicate that psychic conflict can act as a hypertensino- 
genic stimulus in genetically susceptible rats. Since the weight loss 
exhibited by both strains exposed to conflict was approximately the 
same, it is inferred that the conflict was equally aversive for both 
strains and that they differed only in their blood pressure response. 
(5) These results must be viewed in relation to the elevations in 
blood pressure achieved by other experimental procedures, such as 
excessive salt ingestion. Nevertheless, stress may play an etiological 
role in the human individual who is genetically predisposed to 
develop hypertension. 
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19898 Viruses of eels with and without stomatopapillomas. 
McAllister, P.E.; Nagabayashi, T.; Wolf, K. (Dept. of the Interior, 
Kearneysville, WV). Ann. N.Y. Acad. Sci.; 298: 233-244(1977). 

From Conference on aquatic pollutants and biologic effects 
with emphasis on neoplasia; New York, NY, USA (27 od 1976). 

See CONF-7609167—. 

The infectious nature of stomatopapilloma has been proposed 
for many years, and the experience with eel husbandry suggests the 
recurrence of the disease in impounded populations. The seasonal 
incidence of this papilloma is reminiscent of many fish diseases of 
viral etiology. Viral agents have been isolated from eels with and 
without stomatopapilloma. However, attempts to produce tumors by 
inoculation of eels with virus or extracts from di: eels have 
been unsuccessful. A slow or latent virus infection has been suggest- 
ed, the activation of which could result from many factors. The 
effects of environment and environmental quality cannot be dis- 
missed, because many substances introduced into the environment 
are carcinogenic. Although such substances have been indicated as 
causes of some fish neoplasms, in eels their role in tumor formation 
or in potential latent virus activation is not known. Investigations to 
date have resulted in few definitive conclusions. At present, neither 
viruses nor pollutants show an explicit causal relationship to stoma- 
topapilloma. It is important to note that stomatopapilloma has not 
been recognized in Japan or the United States, both of which are 
heavily industrialized. This lack of recognition may indicate a unique 
situation in Europe that involves both virus and pollution. Further 
evaluation of the multifaceted interaction of biologic and environ- 
mental variables is required for an understanding of the etiology of 
stomatopapilloma of eel. 


19899 Fish disease in the Bering Sea. Wellings, S.R. (Univ. of 
California, Davis); Alpers, C.E.; McCain, B.B.; Myers, M.S. Ann. 
N.Y. Acad. Sci.; 298: 290-304(1977). 

From Conference on aquatic pollutants and biologic effects 
with emphasis on neoplasia; New York, NY, USA (27 Sep 1976). 

See CONF-7609167—. 

Fish were caught at various stations in the Bering Sea by use 
of an otter trawl. All fish were examined for external disease, and 
samples were examined internally. Data were recorded with respect 
to length, weight, sex, and species. Electron microscopy and histo- 
pathological studies were made on the tissues. Data are presented on 
the incidence, distribution, and pathology of the following diseases; 
epidermal papillomas of the rock sole (Lepidopsetta bilineata); 
tumors of the pseudobranch of the Pacific cod (Gadus macrocepha- 
lus); and lymphocytosis disease of the yellowfin sole (Limanda 
aspera). (HLW) 


19900 Ovarian neoplasia in ornamental hybrid carp (Nishikigoi) 
in Japan. Ishikawa, T.; Takayama, S. (Cancer Inst., Tokyo). Ann. 
N.Y. Acad. Sci.; 298: 330-341(1977). 

From Conference on aquatic pollutants and biologic effects 
with emphasis on neoplasia; New York, NY, USA (27 Sep 1976). 

See CONF-7609167—. 

Massive abdominal enlargements were observed in 21 adult 
carp 4 to 6 years old living in the breeding ponds of carp fisheries in 
northern Japan. The abdominal enlargement rapidly increased, and 
the affected fish died within a few months. At necropsy, single or 
multiple tumors, 1.5 to 25 cm (average, 10.6 cm) in diameter, were 
found in the abdominal cavity. Ovarian tissue was identified close to 
the tumors in 15 cases, and there was no evidence of anatomic 
continuity between the tumors and other viscera. It seems likely that 
all of these tumors arose in the ovaries. Histologically, the 21 tumors 
observed exhibited great variation, but they were composed mainly 
of various types of cells similar to those of human dysgerminoma, 
granulosa-theca cell tumors, or embryonal carcinomas. Squamous 
cell nests were found with mesenchymal elements in one tumor. 
Thus, ovarian tumors in carp may have diverse histogenetic origins 
and probably arise both from germ cells and from ovarian mesen- 
chyme. Areas of cellular pleomorphism, which suggested a malig- 
nant character, were seen in some of the tumors, but no evidence of 
metastasis was found. Tumor-bearing carp had generally been raised 
in ponds supplied by wells or underground springs in mountainous 
areas. Evidence of a possible environmental factor(s) is yet to be 
demonstrated. 


19901 Neoplastic disease in bivalve mollusks from Oregon estu- 
aries with emphasis on research on proliferative disorders in Yaquina 
Bay oysters. Mix, M.C.; Pribble, H.J.; Riley, R.T.; Tomasovic, S.P. 
(Oregon State Univ., Corvallis). Ann. N.Y. Acad. Sci.; 298: 356- 
373(1977). 

From Conference on aquatic pollutants and biologic effects 
with emphasis on neoplasia; New York, NY, USA (27 Sep 1976). 

See CONF-7609167—. 

Studies were conducted on oysters (Ostrea lurida) in Yaquina 
Bay, Oregon, to determine seasonal effects on proliferative disorders, 
correlation between onset of the condition and age of oysters, and 
the exact nature of the proliferative disorders. Imported oysters were 
planted at various locations; the mortality was monitored and 
monthly histological examinations were made. Results indicated that 
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the disorders did not occur in significant numbers of oysters. There 
were occasional, small, late-summer oyster mortalities associated 
with increased water temperature and blooms of Vibrio bacteria. 
There was no definitive evidence to indicate whether the prolifera- 
tive disorder caused mortality of the affected oysters. (HLW) 


19902 Systematic collaborative studies on neoplasms in marine 
animals as related to the environment. Stich, H.F. (Univ. of British 
Columbia, Vanccuver); Acton, A.B.; Oishi, K.; Yamazaki, F-.; 
Harada, T.; Hibino, T.; Maser, H.G. Ann. N.Y. Acad. Sci.; 298: 374- 
388(1977). 

From Conference on aquatic pollutants and biologic effects 
with emphasis on neoplasia; New York, NY, USA (27 Sep 1976). 

See CONF-7609167—. 

The following topics are discussed: global distributions of skin 

pillomas among flatfish populations; local differences in the preva- 

ence of skin papillomas among flatfish populations; yearly and 
seasonal variations in papilloma prevalence; and the feasibility of 
large-scale are studies of tumor prevalences among wild 
animal populations. (HLW) 


19903 Neoplasms in rainbow trout, a sensitive animal model for 
environmental . Sinnhuber, R.O.; Hendricks, J.D.; 
Wales, J.H.; Putnam, G.B. (Oregon State Univ., Corvallis). Ann. 
N.Y. Acad. Sci.; 298: 389-408(1977). 

From Conference on aquatic pollutants and biologic effects 
with emphasis on neoplasia; New York, NY, USA (27 Sep 1976). 

See CONF-7609 167—. 

The following topics are discussed: susceptibility of rainbow 
trout (Salmo gairdneri) to aflatoxins and other mycotoxins; the 
Oregon test diet; carcinogenic effects of cyclopropenoid fatty acids; 
carcinogenic response of the rainbow trout embryo; metabolism of 
mycotoxins by rainbow trout; and pathogenesis of rainbow trout 
liver cancer. (HLW) 


PHYSIOLOGICAL SYSTEMS 
REFER ALSO TO CITATION(S) 19897, 19957 


19904 (CONF-770979—1) Specific cell RNA mediators and the 
mechanism of Fv-1 gene restriction. Tennant, R.W.; Yang, W.K.; 
Rascati, R.J.; Hsu, I.C.; Brown, A. (Oak Ridge National Lab., Tenn. 
(USA); Tennessee Univ., Knoxville (USA)). 1977. Contract W-7405- 
ENG-26. 18p. . NTIS, PC A02/MF AO1. 

From Oji international seminar on genetic aspects of friend 
virus and friend cells; Lake Yamanaka, Japan (4 Sep 1977). 

Cells which are normally permissive for both N- and B-tropic 
viruses (Fv-1~ ) can be made resistant to these viruses by treatment 
with phenol-extracted fractions of mouse cells with the appropriate 
Fv-1 genotype (Fv-1/sup bb/ or Fv-1/sup nn/). The ability of 
RNase, but not DNase or pronase, to inhibit resistance transfer 
indicated that resistance is mediated by an RNA molecule. The assay 
for resistance transfer is based upon XC-plaque reduction in DEAE- 
dextran treated cells. By this assay method stored pools of cellular 
RNA have shown statistically significant specific activity at concen- 
trations of 5 to 10 ps: However, the maximum plaque reduction is 60 
to 80 percent and appears to be related to the ability of cells to 
incorporate RNA. Specific activity has been localized in the 18 to 22 
S region of sucrose gradients. In addition, it can be detected in H2O 
eluates from poly(U)Sepharose columns suggesting that the RNA is 
polyadenylated. The time course of resistance transfer indicates that 
the restriction mediated by RNA functions only if added within six 
hours after virus infection. By the technique of DNA transfection, 
high-molecular-weight DNA extracted from SC-1 cells infected with 
either N- or B-tropic virus have been found to infect cells of Fv-1/ 
sup nn/ and Fv-1/sup bb/ genotypes equally well. Similar findings 
have been obtained with the Hirt extract supernatant DNA isolated 
from the infected SC-1 cells. 


19905 (COO—1198-1183) Electromechanical effect in bone. 
Johnson, M.W. (Illinois Univ., Urbana (USA). Dept. of Physics). 
oy Contract EY-76-C-02-1198. 135p. Dep. NTIS, PC A07/MF 
AOl. 

Thesis. 

Although bone is piezoelectric, the signal from bent bone 
cannot be described by the piezoelectric effect if the samples are 
assumed to be homogeneous. To account for the symmetry proper- 
ties and z-dependence of the signal from dry bone in cantilever 
bending, a theory postulating a polarization proportional to the 
gradient of the stress was proposed. The present work is concerned 
with a further examination of the applicability of the stress gradient 
theory to both dry and wet bone. Our measurements on dry bone 
samples cut from a bovine tibia indicate that the signal is not 
inversely proportional to the thickness squared, contrary to the 
prediction of the stress gradient theory for a homogeneous sample. 
Our measurements show that the moduli responsible for the signal in 
bent bone vary with position, a finding consistent with some earlier 
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reports that the piezoelectric moduli determined in uniform stress 
measurements vary with position. These results imply that bone 
cannot be considered homogeneous. We then show that variations in 
the piezoelectric moduli can also account for the z-dependence and 
symmetry properties of the signal observed in bent bone. Since bone 
is not homogeneous, it is not necessary to introduce the phenomeno- 
logical stress gradient theory to account for the otherwise anomalous 
electromechanical effect in bent bone, and we conclude that it is the 
variations in the piezoelectric moduli that produce the electrome- 
chanical effect in bent bone. 


19906 (LA-UR—77-2625) IgM—IgG switch looked at from a 
control theoretic viewpoint. Perelson, A.S. (Los Alamos Scientific 
Lab., N.Mex. (USA)). 1977. Contract W-7405-ENG-36. Ilp. 
(CONF-770992—1). Dep. NTIS, PC A02/MF AO1. 

From IFIP optimization conference; Wurzburg, F.R. Ger- 
many (Sep 1977). 

The vertebrate immune system is described. Why a cell makes 
two different types of antibody with the same specificity for antigen 
is considered. 


19907 (RLO/2225—T16-28) Lymphocyte formation, life span, 
fate, and potential for repopulating hemopoietic tissues of irradiated 
animals, Progress report, 1976—1977. Everett, N.B. (Energy Re- 
search and Development Administration, Washington, D.C. (USA)). 
1977. Contract EY-76-S-06-1115-016. 7p. Dep. NTIS, PC A02/MF 
AOl. 

Progress is reported on studies of lymphocyte formation in 
mice, the life span of lymphocytes, and immune reactions to cells of 
Candida albicons injected into the thigh muscle of mice, and RNA 
synthesis in bone marrow cells. A list of publications is included that 
report results of research studies during the time period covered by 
this report. 


19908 (TID—27930) Integro-differential equation analysis of 
non-contiguous partially compartmented systems. (City Coll., New 
York (USA). Dept. of Physics). 1974. Contract EY-76-S-02-3253. 
174p. Dep. NTIS, PC A08/MF AO1. 

A theory of antigen-antibody induced particulate aggregation 
is developed by investigating the stability of model systems of 
particles. A sufficient condition for the formation of large aggregate 
is derived by imposing the requirement that at equilibrium a statisti- 
cally significant number of redundant bonds would occur in a 
reduced monomer-dimer model system. A basic relationship is ob- 
tained which predicts the fractional agglutination in the reduced 
dimer system as a function of the antigen, antibody and particulate 
concentrations. 


19909 Numerical analysis of blood flow in the heart. Peskin, C.S. 
(Courant Institute of Mathematical Sciences, New York University, 
251 Mercer Street, New York, New York 10012). J. Comput. Phys.; 
25: No. 3, 220-252(Nov 1977). 

The flow pattern of blood in the heart is intimately connected 
with the performance of the heart valves. This paper extends previ- 
ous work on the solution of the Navier-Stokes equations in the 
presence of moving immersed boundaries which interact with the 
fluid. The boundary representation now includes the muscular heart 
wall. The fixed topology of the boundary representation is exploited 
in the solution of the nonlinear equations which implicitly define the 
boundary forces. An improved numerical representation of the o- 
function is introduced. A fast Laplace-solver is used. The results of 
calculations with a natural valve and with a prosthetic valve are 
presented. 


19910 Comparison of the osmoregulatory capabilities of two por- 
tunid crabs, Callinectes sapidus and C. similis. Engel, D.W. (National 
Oceanic and Atmospheric Administration, Beaufort, NC). Mar. Biol.; 
41: No. 3, 275-279(10 Jun 1977). 

An investigation of the osmoregulatory capabilities of two 
portunid crabs, Callinectes sapidus and C. similis, was conducted to 
determine if their differences in distributional patterns were reflected 
in their capacity to adjust physiologically to changes in salinity. 
After acclimation to 5, 20 and 35°/o0 S, measurements of hemolymph 
and muscle concentrations of Na*, Cl” and K* and muscle-free 
amino acids indicated that C. sapidus is a better osmoregulator at 
low salinity than C. similis, while both species osmoregulate equally 
well at high salinity. This difference in osmoregulatory capacity 
corresponds well with their distribution in coastal-plain estuaries. 


19911 Colony-stimulating activity in cultures of granulocytosis- 
inducing tumor. Burlington, H. (Brookhaven National Lab., Upton, 
NY); Cronkite, E.P.; Laissue, J.A.; Reincke, U.; Shadduck, R.K. 
Proc. Soc. Exp. Biol. Med.; 154: 86-92(1977). 

A transplantable mouse mammary carcinoma-producing gran- 
ulocytosis in host mice has been established in cell cultures. Colony- 
stimulating activity (CSA) is released to the medium by both mono- 
layers and suspension cultures over sustained periods. The CSA is 
heat labile and nondialyzable with an apparent molecular weight > 
30,000. It is neutralized by antibody to colony-stimulating factor 
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(CSF), suggesting that the material produced in tumor cell cultures 
is in fact CS 


19912 Detection and distribution of intestinal calcium-binding 
protein in the young adult male guinea pig. Chapman, M.W. (Cornell 
Univ., Ithaca, NY); Taylor, A.N.; Wasserman, R.H.; Pond, W.G. 
Proc. Soc. Exp. Biol. Med.; 154: 546-549(1977). 

A calcium-binding factor was detected in guinea pig intestinal 
mucosa. It was negatively charged and moved in an electrical field. 
Pronase quickly destroyed almost completely the calcium-binding 
activity although trypsin had practically no effect. The major cal- 
cium-binding peak was well defined. It was concluded that the 
factor is probably a protein. Calcium-binding protein was found 
throughout the gastrointestinal tract, with the calcium-binding activ- 
ity decreasing with increasing distance from the stomach. 


19913 Regulation of stem cells after local bone marrow injury: 
the role of an osseous environment. Patt, H.M.; Maloney, M.A. (Univ. 
of California, San Francisco). pp 239-253 of In Stem cells of renew- 
ing cell populations. Cairnie, A.B. (ed.). New York; Academic Press 
(1976). 


Comparison of various vertebrates reveals a progressive con- 
finement of blood formation, from widely scattered regions of the 
body in fishes to restricted foci in amphibians and reptiles and finally 
to a primary focus in birds and mammals. Since the evolution of 
bone marrow as the major site of blood formation in terrestrial 
vertebrates occurred with the development of an internal framework 
of cellular bone, the question naturally arises about the significance 
of the connection between bone and its hematopoietic marrow. 
Evidence is presented that is consistent with the thesis that stromal 
cells activate hematopoietic steam cells and regulate their prolifera- 
tive behavior. 


19914 Biological rhythms and physiological timing. Hillman, 
W.S. (Brookhaven National Lab., Upton, NY). Annu. Rev. Plant 
Physiol.; 27: 159-179(1976). 

The topics considered, largely but not exclusively in higher 
plants, include questions on basic mechanism, the cell cycle, photo- 
synthesis, intermediary metabolism, and photoperiodism. This chap- 
ter deals either with circadian rhythms, those in which the free- 
running period (under constant conditions) is of the order of 24 hr, 
or with others that may be related. As used here, the term rhythms 
simply denotes oscillations with properties not directly reflecting 
environmental fluctuations. This deliberately broad usage thus in- 
cludes oscillations that persist under constant conditions for tens of 
cycles with those that damp after one or two, and those that are 
entrainable by external signals to a wide range of frequencies with 
those having a narrow resonance range. It also bypasses the question 
of whether even oscillations that, under apparently constant condi- 
tions, are self-sustained and maintain no invariable phase relationship 
to any known geophysical periodicity, might nevertheless still result 
from frequency-transformation by the organism of some such input. 
The many instances of properties between extreme persistence or 
precision on the one hand and extreme lability on the other make it 
at least reasonable, without compelling contrary evidence, to treat 
all circadian oscillations conforming to the broad definition as in 
some sense related. 


TRACER TECHNIQUES 
REFER ALSO TO CITATION(S) 19891 


19915 Effects of hemorrhage, hypoxia, and a preparation of 
erythropoietin on thrombopoiesis. Shreiner, D.P.; Levin, J. J. Lab. 
Clin. Med.; 88: No. 6, 930-940(Dec 1976). 

The effects of hemorrhage, hypoxia, or a preparation of 
erythropoietin on platelet production were investigated by measur- 
ing incorporation of selenomethionine-*°Se (7*SeM) into the plate- 
lets of rabbits or mice. Rabbits that were bled daily for 5 days had a 
significant increase in the platelet count, 48 hours after cessation of 
hemorrhage, that coincided with a threefold increase in isotope 
incorporation into platelets. Mice that were bled daily for 3 days also 
had significantly higher platelet counts and a 38 percent increase in 
incorporation of isotope into platelets, 3 days after the last hemor- 
rhage. Normal rabbits, injected with plasma from repeatedly bled, 
anemic, and moderately thrombocytopenic rabbits, had a 58 percent 
greater maximum incorporation of SeM than did control animals. 
Mice exposed to hypoxia for 6 days had a mean platelet count 23 
percent lower than normal controls, but no change in incorporation 
of **SeM into platelets. Plasma from hypoxic mice did not stimulate 
platelet production when injected into normal mice. A preparation 
of human urinary erythropoietin (15 to 30 U. per mouse or 30 to 120 
U. per rabbit) significantly increased incorporation of isotope into 
the platelets of normal mice and rabbits. The results demonstrated 
that hemorrhage, but not hypoxia, is associated with increased 
thrombopoietic activity in plasma. However, large doses of prepara- 
tions of human erythropoietin contained detectable thrombopoietic 
activity. 


BIOMEDICAL SCIENCES, BASIC STUDIES 


PUBLIC HEALTH 


19916 (BNL—23471) Evaluation of energy related risk accep- 
tance (APHA energy task force). Hull, A.P. (Brookhaven National 
Lab., Upton, N.Y. (USA)). 1977. Contract EY-76-C-02-0016. 16p. 
(CONF-771082—1). Dep. NTIS, PC A02/MF AO1. 

From 105. American Public Health Association; Washington, 
DC, USA (30 Oct 1977). 

Living in a technological society with large energy require- 
ments involves a number of related actities with attendant health 
risks, both to the working and to the general public. Therefore, the 
formulation of some general principles for risk acceptance is neces- 
sary. In addition to maximizing benefits and minimizing risk, relevant 
considerations must be made about the perception of risk as volun- 
tary or involuntary, the number of persons collectively at risk at any 
one occasion, and the extent to which a risk is a familiar one. With 
regard to a given benefit, such as a given amount of energy, 
comparisons of the risks of alternate modes of production may be 
utilized. However, cost-benefit consideration is essential to the ame- 
lioration of current or prospective risks. This is unusual, since it is 
based on some estimate of the monetary value per premature death 
averted. It is proposed that increased longevity would be a more 
satisfactory measure. On a societal basis, large expenditures for 
additional energy-related pollution control do not appear justifiable 
since much larger, nonenergy-related health risks are relatively 
underaddressed. Knowledgeable health professionals could benefit 
the public by imparting authoritative information in this area. 


19917 Association of biorefractories in drinking water and body 
burden in people. Laseter, J.L.; Dowty, B.J. (Univ. of New Orleans). 
Ann. N.Y. Acad. Sci.; 298: 547-556(1977). 

From Conference on aquatic pollutants and biologic effects 
with emphasis on neoplasia; New York, NY, USA (27 Sep 1976). 

See CONF-7609167—. 

In New Orleans, Louisiana, where the Mississippi River 
serves as the water source, halogenated compounds like carbon 
tetrachloride, chloroform, and tetrachloroethylene were found to 
occur in both the finished water and blood of local residents. Of 
particular interest was the fact that blood from newborns was also 
found to contain several organics found in maternal blood that were 
also present in finished water. It is noteworthy that blood of neo- 
nates also contained organics of synthetic origin at birth. Such data 
support the contention that biorefractories undergo transplacental 
passage and, furthermore, that the fetus is routinely exposed to such 
substances during the critical stages of development. The impact of 
such exposure is unknown. Drinking water can be a contributing 
source of environmentally derived biorefractories found to accumu- 
late in human tissue. Other multi-media environmental sources obvi- 
ously can also contribute to the accumulation of biorefractories, 
thereby compounding the problem of ascertaining their exact envi- 
ronmental origin. For example, industrial workers and experimental 
animals exposed to atmospheres enriched with volatile halogenated 
C, and C3 compounds will readily accumulate these substances in 
their blood and body tissues. Other possibilities for the origin of such 
compounds include drug and food sources. Obviously, therefore, 
much more work must be performed to unequivocally establish the 
origin of such compounds in body tissues and fluids and to establish 
their significance for health. 


19918 Health implications of water contaminants in man. Miller, 
R.W. (National Cancer Inst., Bethesda, MD). Ann. N.Y. Acad. Sci.; 
298: 557-560(1977). 

From Conference on aquatic pollutants and biologic effects 
with emphasis on neoplasia; New York, NY, USA (27 Sep 1976). 

See CONF-7609167—. 

The following topics are discussed: Minamata disease in Japan 
following contamination of seawater with organic mercury; transpla- 
cental volatile organics; hazards of water pollution to fetuses and the 
newborn; neurologic disabilities among factory workers exposed to 
the pesticide kepone; and cancer from water contamination. (HLW) 


19919 International cooperation in studying the health aspects of 
organic contaminants in indirectly reused waste water. Zoeteman, 
B.C.J. (World Health Organization, Leidschendam, Netherlands). 
Ann. N.Y. Acad. Sci.; 298: 561-573(1977). 

From Conference on aquatic pollutants and biologic effects 
with emphasis on neoplasia; New York, NY, USA (27 Sep 1976). 

See CONF-7609167—. 

Some topics discussed are as follows: need for studying health 
aspects of indirect reuse of waste water; types of studies on health 
effects of residual organic substances in drinking water; occurrence 
of organic contaminants in drinking water; European studies on 
health aspects of organic contaminants in drinking water; source 
identification of drinking water contamination; and regulatory pro- 
grams on environmental chemicals in Europe. (HLW) 
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AGRICULTURE AND FOOD TECHNOLOGY 


REFER ALSO TO CITATION(S) 18292, 18378, 19696, 19753, 
19760, 19838 


19920 (CONF-750782—) Efficiency of breeding method for 
screening of mutants. (Institute of Radiation Breeding, Omiya, Ibar- 
aki (Japan)). 1975. 113p. (In Japanese and English). Dep. NTIS (US 
Sales Only), PC A06/MF AOl1. 

From 14. gamma field symposia; Ohmiya-machi, Japan (24 Jul 
1975). 

The method of isolating mutation is one of the important 
factors for the increase of the efficiency of plant mutation breeding, 
as well as the method of inducing genetic variability. The population 
from y mutagenic treatments is essentially different from those from 
hybridization in the genetic structure, that is, most mutated genes are 
recessive and mutants are found as genetically fixed individuals at 
rather early generations, but sporadically and with relatively low 
frequency in a population. Therefore, a particular breeding proce- 
dure, M: spike progeny method established at an infant stage of 
mutation research, has long and widely been applied, but the demand 
to improve the efficiency of mutation breeding has come from the 
plant breeders who want to isolate minor change of a desired 
character, or to isolate rare mutants from a large number of materi- 
als. Experiences of isolating the superior lodging resistant mutant 
Hokuriku 100 of rice, and of improving the quantitative character in 
vegetatively propagated materials, that is sugar and starch content of 
tuber crops (potatoes), are jointly discussed with the theoretical 
analysis on the efficiency of the various models of breeding proce- 
dure. 


19921 (SRO—637-6) Development of new techniques of using 
irradiation in the genetic improvement of warm season grasses and an 
assessment of the genetic and cytogenetic effects. Annual report, 
August 1, 1976—October 31, 1977. Burton, G.W.; Hanna, W.W. 
(Georgia Univ., Tifton (USA). Georgia Coastal Plain Experiment 
Station). Aug 1977. Contract EY-76-S-09-0637. 47p. Dep. NTIS, PC 
A03/MF AOI. 

New techniques of using irradiation in the genetic improve- 
ment of several warm season grasses are described. The economic 
value of radiation induced plant mutants and the genetic and cytoge- 
netic effects of these treatments are discussed. Alterations in protein 
quality in pearl millet grain and improved varieties of Bermuda grass 
following radiation treatment are reported. 


19922 Increasing the effectiveness, efficiency, and specificity of 
mutation induction in flowering plants. Nilan, R.A. (Washington State 
Univ., Pullman). pp 205-222 of In Genes, enzymes, and populations. 
Srb, A.M. (ed.). New York; Plenum Publishing Corp. ({nd]). 

Recent progress in plant mutagenesis for beneficial genetic 
traits is reviewed with recommendations for future research. (PCS) 


TRACER TECHNIQUES 
REFER ALSO TO CITATION(S) 20025 


19923 (SRO—641-24) Radioactive tracer studies of soil and litter 
arthropod food chains. Progress report, November 1, 1976—October 
31, 1977. Crossley, D.A. Jr. (Georgia Univ., Athens (USA). Dept. of 
Entomology). 30 Sep 1977. Contract EY-76-S-09-0641. 40p. Dep. 
NTIS, PC A03/MF AOI. 

Progress has been made in two sub-projects related to the 
radioisotope measurement of nutrient flow in soil arthropod food 
chains and the influence of soil arthropods as regulators of decompo- 
sition in ecological systems. Radioisotopes were utilized to evaluate 
models describing nutrient accumulation by arthropods. Radionu- 
clide turnover rates and nutrient contents of microarthropods are 
being measured. A field experiment in granitic outcrop areas is 
nearing completion. This work will describe nutrient input-output 
budgets for island ecosystems which occur on outcrops. Experimen- 
tal perturbations are being used to evaluate importance of ecosystem 
components in system maintenance. 


BIOMEDICAL SCIENCES, APPLIED 
STUDIES 


RADIATION EFFECTS 


19924 (BNL—23370) Low angle neutron data acquisition system 
for molecular biology. Schoenborn, B.P.; Alberi, J.; Saxena, A.M.; 
Fisher, J. (Brookhaven National Lab., Upton, N.Y. (USA)). 1977. 
Contract EY-76-C-02-0016. 29p. (CONF-771077—3). Dep. NTIS, 
PC A03/MF AO1. 
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From 4. international conference on small angle scattering of 
neutrons and x-rays; Gatlinburg, TN, USA (1 Oct 1977). 

The low angle spectrometer system utilizing a 2-dimensional 
position sensitive counter was designed to accommodate a variety of 
experiments in molecular biology requiring good low angle resolu- 
tion. Biological structures requiring low angle analysis techniques 
fall into two groups: non-ordered systems (proteins or protein com- 
plexes in solution) and ordered systems with large spacings like 
muscle, collagen, and membranes. For structural investigations into 
such systems, data are ideally needed to a low scattering angle of 
0.2° at 4.5 A or a minimum Q of 0.005 A~!(Q = theta . 27/lambda). 
Depending on the type of structure, data often extend to the high 
angle region, say 30° Apart from the low angle requirements, the 
spectrometer has to have good resolution to resolve diffraction peaks 
from samples with crystal spacings up to 1000 A or even larger. 
While it is desirable to build a spectrometer to such scattering 
conditions, given reactor conditions might not permit this and com- 
promises have to be made between flux, resolution and lowest angle. 
The low angle spectrometer described here was designed to be used 
at the HFBR neutron beam pipe working at approximately 4.2 A or 
at the H4 satellite station working at 2.4 A. 


RADIATION EFFECTS ON BIOCHEMICALS 


IN VITRO 
REFER ALSO TO CITATION(S) 19793, 19940, 19943, 19944, 19972 


19925 (COO—3286-17) Study of the radiation effects on nucleic 
acids and related compounds. Progress report, August 15, 1976— 
November 14, 1977. Wang, S.Y. (Johns Hopkins Univ., Baltimore, 
Md. (USA)). Aug 1977. Contract EY-76-S-02-3286. 10p. Dep. NTIS, 
PC A02/MF AOI. 

The effects of ionizing radiation on nucleic acids and compo- 
nents were studied in vitro. Our approach involves four levels of 
operation and progress is being made at each stage. First, procedures 
were established to separate and purify three reactive radiation 
products from thymidine. Second, improved methods of synthesizing 
trans-glycols of pyrimidines were developed, and a new method for 
the stereospecific synthesis of cis-glycol of pyrimidines was realized. 
Thirdly, the Ames Salmonella test was used to determine the muta- 
genicity of the radiation products and the reactive ones from thy- 
mine and thymidine were found to be highly mutagenic. Therefore, 
all radiation products should be considered potential human health 
hazards and should be screened when they can be purified and 
synthesized. In the fourth stage, the reaction of each nucleic-acid 
base with Cu** and cis-5,6-dihydro-6-hydroperoxy-5-hydroxythy- 
mine (6-TOOH) was studied in order to further our understanding of 
the molecular mechanisms of radiation mutagenesis. The presence of 
Cu** was shown to be necessary for the effective mutagenic activity 
of 6-TOOH in the H. influenzae transformation assay. These findings 
provide fundamental information about the possible health hazards 
of ionizing radiation and will be useful in designing methods to 
protect against and repair radiation damage, which may be muta- 
genic and carcinogenic. 


19926 Changes in pyrimidine nucleotide clusters of DNA follow- 
ing in vitro x-irradiation. Kritskii, G.A.; Lakhtin, V.M.; Aleksandrov, 
S.V.; Vetchinkina, A.A. (Inst. of Biochemistry, Moscow). Radiobio- 
logy (USSR) (Engl. Transl.); 17: No. 2, 27-32(1977). 

Translated from Radiobiologiya; 17: No. 2, 182-186(1977). 

Demonstration was made of pyrimidine nucleotide clusters of 
chick erythrocyte DNA under normal conditions and following in 
vitro irradiation (in dry form) in doses of 500 and 1500 kR. It was 
established that there is an increase in relative content of isoplith I 
and decrease in total content of isopliths V-VIII in irradiated DNA. 
Separation of isopliths into components revealed that the relative 
content of the thymine nucleotide residue unit increases, both in the 
overall oligonucleotide material of isopliths I-VIII, and with respect 
to total amount of thymine-rich oligonucleotide fragments from 
isopliths IV, V and VI. 


19927 Radiosensitivity of DNA in concentrated solutions of alka- 
line metal salts. Tselikova, S.V. (Inst. of Biological Physics, Push- 
poe USSR). Radiobiology (USSR) (Engl. Transl.); 17: No. 2, 33- 
(1977). 

Translated from Radiobiologiya; 17: No. 2, 187-190(1977). 

A study was made of the effect of concentrated solutions of 
salts of alkaline metals (LiCl, NaClO,) on gamma-radiation-induced 
lowering of DNA viscosity. It was shown that, in high concentra- 
tions (7 M), LiCl protects DNA according to this criterion, but not 
in concentrations of 1 M or less. Sodium perchlorate does not 
protect DNA from radiation-induced lowering of viscosity, even in a 
concentration of 7 M. The test salts have different effects on activity 
of water (LiCl lowers it and NaClO, raises it) and conformation of 
DNA (LiCl! converts it to the C form, but NaClO, does not). The 
protection action of chlorides of alkaline metals is related to lower- 





APRIL 30, 1978 


ing of water activity in solution and deceleration of water molecule 
translation. 


19928 Effect of cysteamine on repair of single-strand DNA 
breaks in an irradiated culture of Chinese hamster fibroblasts. 
Veksler, F.B.; Eidus, L.Kh.; Kondakova, N.V. (Inst. of Biological 
Physics, Pushchino, USSR). Radiobiology (USSR) (Engl. Transl.); 17: 
No. 2, 38-43(1977). 

Translated from Radiobiologiya; 17: No. 2, 191-195(1977). 

Studies were made of dynamics of repair of single-stranded 
DNA breaks in irradiated Chinese hamster cells, and effects of 
cysteamine. It was demonstrated that the rate of repair changes 10- 
15 min after radiation. In the case of intensive development of 
nonspecific reaction (pH 7.2-7.3) to cysteamine (5.10~? M), the latter 
inhibits the repair process within the first minutes after radiation; at a 
pH of 6.8, i.e., with slow development of the nonspecific reaction, 
cysteamine does not affect repair. Reversibility of inhibited repair 
due to cysteamine was demonstrated by removal of the latter after 
treatment of cells for 20 or 45 min. The longer the time of prior 
cysteamine treatment, the slower the subsequent repair. The submit- 
ted data demonstrate a correlation between the effect of cysteamine 
and patterns of development of the nonspecific reaction. 


19929 Influence of DNA repair and replication inhibitors on 
incorporation of 2-'*C-thymidine in pea root DNA following exposure 
to gamma radiation. Golikova, O.P.; Grodzinskii, D.M. (Inst. of 
Plant Physiology, Kiev). Radiobiology (USSR) (Engl. Transl.); 17: 
No. 2, 44-48(1977). 

Translated from Radiobiologiya; 17: No. 2, 196-199(1977). 

A study was made of distinctions of DNA synthesis in y- 
irradiated pea roots in the post-radiation period. It was found that 
there is additional DNA synthesis in the roots 24 h after irradiation. 
Use of inhibitors of replicative (hydroxyurea and mitomycin C) and 
repair (caffeine, acriflavine) synthesis of DNA, as well as postradia- 
tion incubation without saccharose in the nutrient medium, revealed 
that the observed additional DNA synthesis is due to both repair and 
replicative synthesis of DNA. 


19930 Initial localization of free valence in the nucleoprotein 
complex with exposure of frozen aqueous solutions thereof to radi- 
ation. Sharpatyi, V.A.; Golubeva, N.P. (Inst. of Chemical Physics, 
Moscow). Radiobiology (USSR) (Engl. Transl); 17: No. 2, 49- 
54(1977). 

Translated from Radiobiologiya; 17: No. 2, 200-204(1977). 

The ESR [electron spin resonance] method was used to study 
the nature of radicals formed after irradiation of frozen aqueous 
solutions of DNP [deoxyribonucleoprotein] and total histone isolated 
from the calf thymus (®°Co y-rays, in a dosage of 2-6 Mrad at 77°K 
temperature). Analysis of EPR spectra enabled the authors to identi- 
fy nine types of paramagnetic particles. They include CH2-CHo2-(I) 
radicals and radicals of the peroxide type (in the presence of Ob). 
Formation of (I) is related to decomposition of amino groups of 
lysine amino acid residues when they are attacked by electrons 
(deamination reaction). The possible sites of attack of OH radicals in 
the histone fragment of DNP are discussed. 


19931 Lipoxygenase activity and isozyme composition of x-irradi- 
ated pea seeds. Chepurenko, N.V.; Borisova, I.G.; Budnitskaya, E.V. 
(Inst. of Biochemistry, Moscow). Radiobiology (USSR) (Engl. 
Transl.); 17: No. 2, 63-68(1977). 

Translated from Radiobiologiya; 17: No. 2, 212-215(1977). 

A study was made of the effect of in vitro x-radiation on 
isozyme composition and lipoxygenase (KF 1.13.11.12) activity; the 
latter catalyzes the process of peroxidation of higher unsaturated 
fatty acids. A difference in radiosensitivity of lipoxygenase isozymes 
was demonstrated. It was shown that in the case of in vitro exposure 
to radiation in doses over 10 krad the postradiation inactivation of 
lipoxygenase is due to a change in proportion of different isozymes, 
depolymerization thereof, and that this is associated with appearance 
of a new protein fragment without specific lipoxygenase activity. 


19932 Effects of oxygen and medium pH on gamma radiolysis of 
thymine and adenine. Korotkov, E.V.; Stepanenko, A.F.; Lystsov, 
V.N. (Moscow Engineering Physics Inst.). Radiobiology (USSR) 
(Engl. Transl.); 17: No. 2, 150-153(1977). 

Translated from Radiobiologiya; 17: No. 2, 284-287(1977). 

Aqueous solutions of adenine and thymine were exposed to 
radiation and the concentration was monitored by means of a spec- 
trophotometer. Oxygen concentrations and pH values of the solu- 
tions were varied. In an acid medium there was a higher yield of 
products of thymine decomposition with air saturation as compared 
with an oxygen-free medium. Oxygen was a protective agent for 
adenine in an acid medium. In a neutral medium the yield of 
products of thymine and adenine was increased. In an alkaline 
medium the yield of adenine products was lower than that of 
thymine. (HLW) 


19933 oProton sensitization related to radiation lesion to DNA. 
Sukhorukov, B.I.; Shabarchina, L.I.; Kuvichkin, V.V. (Inst. of Bio- 
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logical Physics, Pushchino, USSR). Radiobiology (USSR) (Engl. 
Transl.); 17: No. 2, 158-161(1977). 

Translated from Radiobiologiya; 17: No. 2, 290-292(1977). 

DNA solutions of different PH values were exposed to 
gamma radiation and changes in fusion curves were studied. An 
equation is derived to show the relationship of disturbances in 
secondary structure of irradiated DNA to variations in pH. Data 
indicate that there are different types of lesions in DNA in the pH 
range above and below 6. The effect of proton sensitization of 
disturbances in secondary structure on radiosensitivity of cells is 
discussed. (HLW) 


RADIATION EFFECTS ON CELLS 


EXTERNAL SOURCE 
REFER ALSO TO CITATION(S) 19967, 20014 


19934 (LA—6898-PR, pp aa Cellular metabolism. Hilde- 
brand, C.E.; Walters, R.A. Jul 197 

In Biomedical and ob dt Research program of the 
LASL Health Division. Progress report, January—December 1976. 

Progress is reported on the following research projects: chro- 
matin structure; the use of circular synthetic polydeoxynucleotides 
as substrates for the study of DNA repair enzymes; human cellular 
kinetic response following exposure to DNA-interactive compounds; 
histone phosphorylation and chromatin structure in cell prolifera- 
tion; photoaddition products induced in chromatin by uv light; 
pollutants and genetic information transfer; altered RNA metabolism 
as a function of cadmium accumulation and intracellular distribution 
in cultured cells; and thymidylate chromophore destruction by water 
free radicals. (HLW) 


19935 (LA—6898-PR, pp 116-117) Genetic studies. Barnhart, 
B.J.; Cox, S.H.; Kraemer, P.M.; Okinaka, R.T. Jul 1977. 

In Biomedical and Environmental Research program of the 
LASL Health Division. Progress report, January—December 1976. 

Possible genetic dangers from the use of fossil fuels and 
uranium- and plutonium-fed nuclear reactors are emphasized. A 
tissue-culture model system for quantitating gene mutations is de- 
scribed. Studies are being conducted on the relative mutagenicity of 
high-LET alpha radiation from 7**Pu and of low-LET 250 kvp x 
rays. (HLW) 


19936 (LA—6898-PR, pp 135-141) Physical dosimetry and ra- 
diobiology studies. Raju, M.R.; Amols, H.I.; Bain, E.; Carpenter, 
S.G.; Cox, R.A.; Robertson, J.B. Jul 1977. 

In Biomedical and Environmental Research program of the 
LASL Health Division. Progress report, January—December 1976. 

Studies were conducted on fast neutrons, protons, helium 
ions, argon ions, neon ions, carbon ions, and negative pions. The 
following comparative measurements were made: depth-dose distri- 
butions; cell-survival measurements; and skin reactions at the beam 
entrance and peak center. Studies on viability of x-irradiated human 
lymphocytes and of hamster cells exposed to hyperthermia and 
sonication showed that it may be possible to measure cell viability by 
measuring the light-scatter patterns of cells using the multiangle light 
spectrometer. (HLW) 


19937 (ORO—2832-184) Radiation and biophysical studies on 
cells and viruses. Progress report, April 1, 1976—June 30, 1977. Cole, 
A. (Anderson (M.D.) Hospital and Tumor Inst., Houston, Tex. 
(USA)). 1977. Contract EY-76-S-05-2832. 67p. Dep. NTIS, PC A04/ 
MF AOl1. 

Progress is reported on the following research projects: ge- 
netic structure of DNA, chromosomes, and nucleoproteins; particle 
beam studies of radiosensitive sites; division delay in CHO cells 
induced by partly penetrating alpha particles; location of cellular 
sites for mutation induction; sites for radioinduced cell transforma- 
tion using partly penetrating particle beams; gamma-ray and particle 
irradiation of nucleoproteins and other model systems; quantitation 
of surface antigens on normal and neoplastic cells by x-ray fluores- 
cence; hyperthermic effects on cell survival and DNA repair mecha- 
nisms; and studies on radioinduced cell transformation. (HLW) 


19938 (RLO—2226-T1-15) Studies on the biophysical and bio- 
chemical basis of the radiosensitivity and interphase death of mamma- 
lian cells. Progress report, August 1, 1974—March 15, 1975, (Oregon 
Univ., Portland (USA). Dept. of Biochemistry). 1975. Contract EY- 
76-S-06-2226-001. 65p. Dep. NTIS, PC A04/MF AO. 

The effect of x-irradiation on the thymidine incorporation 
into the DNA of normal human blood lymphocytes was studied. It 
was found that the incorporation decreases with increasing x-ray 
dose. Assuming that the incorporation is proportional to the surviv- 
ing cells, a simple exponential survival curve, consistent with the 
one-hit, one-target model was obtained. This survival curve had a 
Ds7 of about 1030 rads. It was also found that the absolute response 
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of the lymphocytes to phytohemagglutinin is reduced by x-irradia- 
tion by a constant factor, regardless of the phytohemagglutinin dose 
or the duration of the culture. It was concluded that the reduction of 
thymidine incorporation does not represent merely a delay of the 
initiation of the incorporation, but rather a decrease of the rate of 
incorporation. No difference in the effect of X-rays was observed 
when the cells were irradiated at different stages of their transforma- 
tion. 


19939 Ro-07-0582 as a radiosensitizer and cytotoxic agent. Hall, 
E.J. (Coll. of Physicians and Surgeons of Columbia Univ., New 
York); Biaglow, J. Int. J. Radiat. Oncol., Biol. Phys.; 2: No. 5/6, 521- 
530(1977). 


The electron affinic drugs, including the nitroimidazoles and 
the nitrofurans, were initially identified on the basis of their ability to 
mimic oxygen and differentially sensitize hypoxic cells. More recent- 
ly, these drugs have been found to exhibit selective toxicity toward 
hypoxic cells. The radiosensitizing effect of the 2-nitroimidazole Ro- 
07-0582 is greatly enhanced if cells are pre-incubated in the presence 
of the drug for a — of hours prior to irradiation. In addition, the 
cytotoxicity of the drug is greatly increased at elevated tempera- 
tures. Both of these effects may be related to the metabolism of the 
drug, and it is clear that there is considerable room for maneuver in 
the time sequence of administering the drug and delivering the 
radiation dose as these potent and useful sensitizers begin to be used 
in the human. 


19940 Organization of supramolecular DNA complexes of eukar- 
yote chromatin and their role in the radiation effect. Strazhevskaya, 
N.B.; Struchkov, V.A. (Inst. of Biological Physics, Pushchino, 
USSR). Radiobiology (USSR) (Engl. Transl.); 17: No. 2, 1-21(1977). 

Translated from Radiobiologiya; 17: No. 2, 163-177(1977). 

Current problems of molecular radiobiology are discussed. 
Evidence is offered of subunit organization of DNA in eukaryote 
DNA and of the leading role of the supramolecular DNA-membrane 
complex in primary radiation effects on the cell, on the basis of the 
literature and the authors’ data. A conception is expounded on the 
existence of “hot spots,” or linkers of a rn am 2 nature, 
which determine the high radiosensitivity of supramolecular DNA 
in vivo. There is discussion of the prospects of repair, protection and 
sensitization on the level of the supramolecular DNA-membrane 
complex in roentgenotherapy and chemotherapy of malignant neo- 
plasms. 


19941 Analysis of postradiation recovery of peripheral blood 
neutrophils. Shcherbakova, E.N.; Gruzdev, G.P. Radiobiology 
(USSR) (Engl. Transl.); 17: No. 2, 87-93(1977). 

Translated from Radiobiologiya; 17: No. 2, 231-236(1977). 

A comparative analysis was made of dynamics of recovery of 
peripheral blood neutrophils in the presence of acute radiation 
pathology in man and four species of laboratory animals. It was 
demonstrated that extent of abortive neutrophil elevation is related 
to radiation dosage and species of mammal. It was established that 
during the period of genuine recovery of neutrophil count the rate of 
increase in number thereof is the same for all species of animals and 
man, and that it is related to the neutrophil level during the period of 
secondary decline thereof. The lower the number of neutrophils at 
the time regeneration thereof begins, the shorter the time in which 
they double in number. 


RADIATION EFFECTS ON MICROORGANISMS 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 19937, 19972 


19942 Increased spontaneous mitotic segregation in MMS-sensi- 
tive mutants of Saccharomyces cerevisiae. Prakash, S.; Prakash, L. 
(Univ. of Rochester, NY). Genetics; 87: No. 2, 229-236(Oct 1977). 

Methyl methanesulfonate (MMS)-sensitive mutants of Sac- 
charomyces cerevisiae belonging to four different complementation 
groups, when homozygous, increase the rate of spontaneous mitotic 
segregation to canavanine resistance from heterozygous sensitive 
(can/sup r//+) diploids by 13- to 170-fold. The mms8-1 mutant is 
MMS and x-ray sensitive and increases the rate of spontaneous 
mitotic segregation 170-fold. The mms9-1 and mms13-1 mutants are 
sensitive to x rays and uv, respectively, in addition to MMS, and 
increase the rate of spontaneous mitotic segregation by 13-fold and 
85-fold, respectively. The mutant mms21-1 is sensitive to MMS, x 
mye m“ uv and increases the rate of spontaneous mitotic segregation 

-fold. 


19943 In vitro packaging of UV radiation-damaged DNA from 


bacteri T7. Kuemmerle, N.B.; Masker, W.E. (Oak Ridge 
National Lab., TN). J. Virol.; 23: No. 3, 509-516(Sep 1977). 

When DNA from bacteriophage T7 is irradiated with uv 
light, the efficiency with which this DNA can be packaged in vitro 
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to form viable phage particles is reduced. A comparison between 
irradiated DNA packaged in vitro and irradiated intact phage parti- 
cles shows almost identical survival as a function of uv dose when 
Escherichia coli wild type or polA or uvrA mutants are used as the 
host. Although uvrA mutants perform less host cell reactivation, the 
polA strains are identical with wild type in their ability to support 
the growth of irradiated T7 phage or irradiated T7 DNA packaged 
in vitro into complete ee. An examination of in vitro repair 
performed by extracts of T7-infected E. coli suggests that T7 DNA 
polymerase may substitute for E. coli DNA polymerase I in the 
resynthesis step of excision repair. Also tested was the ability of a 
similar in vitro repair system that used extracts from uninfected cells 
to restore biological activity of irradiated DNA. When T7 DNA 
damaged by uv irradiation was treated with an endonuclease from 
Micrococcus luteus that is specific for pyrimidine dimers and then 
was incubated with an extract of uninfected E. coli capable of 
removing pyrimidine dimers and restoring the DNA of its original 
(whole genome size) molecular weight, this DNA showed a higher 
packaging efficiency than untreated DNA, thus demonstrating that 
the in vitro repair system partially restored the biological activity of 
uv-damaged DNA. 


19944 Sensitivity and repair of DNA-membrane complexes of E. 
coli and B/r E. coli B/sub S-1/ bacteria exposed to gamma quanta. 
Morozov, I.1.; Sulimova, G.V.; Ryabchenko, N.I.; Myasnik, M.N. 
(Inst. of Medical Radiology, Obninsk, USSR). Radiobiology (USSR) 
(Engl. Transl.); 17: No. 2, 22-26(1977). 

Translated from Radiobiologiya; 17: No. 2, 178-181(1977). 

There is equal separation of up to 85 percent of the DNA 
molecules from membranes after exposure of E. coli B/r and E. coli 
B/sub S-1/ bacteria to y-quanta (14-42 krad) in tris-buffer at 0°C, 
with partial repair after incubation of cells in tris-buffer, pH 8.1 at 
37°C. Brief (2-min) addition of nutrient medium to irradiated cells 
also increases radioresistance of DNA-membrane complexes, al- 
though longer maintenance under these conditions does not lead to 
additional reunion of DNA and membranes. 


19945 Microdosimetric analysis of proton RBE in diploid yeast 
cells at logarithmic stage of growth. Videnskii, V.G.; Pitkevich, V.A. 
(Scientific Research Inst. of Medical Radiology, Obninsk, USSR). 
Radiobiology (USSR) (Engl. Transl.); 17: No. 2, 136-143(1977). 

Translated from Radiobiologiya; 17: No. 2, 272-278(1977). 

On the assumption that the target of diploid yeast cells at the 
logarithmic stage of growth is the nucleus, in which there is homo- 
geneous distribution of sensitive sites with linear size of the order of 
1-10 nm, estimation was made of the probability of a different 
number of elementary physical lesions in the target as function of 
radiation dosage from protons varying in energy. From these data, 
survival curves and RBE as function of dosage were calculated. A 
comparison of calculated RBE as function of dosage to experimental 
functions made it possible to estimate the thickness of the sensitive 
site as 10 nm, mean “distance” between them as 60-80 nm and 
threshold energy of development of lesion as 1 keV. 


19946 Investigation of properties of repair-deficient strain 1435 
Yersinia pestis mutants. Temiralieva, G.A. (Central Asian Scientific 
Research Inst. of Plague Control, Alma-Ata, USSR). Radiobiology 
(USSR) (Engl. Transl.); 17: No. 2, 183-187(1977). 

Translated from Radiobiologiya; 17: No. 2, 308-311(1977). 

Mutants of the plague bacterium from a gerbil were exposed 
to uv radiation and the capacity of the bacteria to reactivate irradiat- 
ed phage was tested. Liquid-holding recovery was also determined. 
Graphs are presented to show survival curves for irradiated mutants 
of the bacterium and curves showing reactivation of irradiated phage 
by mutants of the bacterium. Results showed that uv sensitivity of 
the initial strain was significantly lower than that of mutants. Vary- 
ing results were obtained for reactivation capacity of various mu- 
tants. (HLW) 


19947 Radiation sensitivity of T1 bacteriophage on various host 
strain mutants of Escherichia coli. Fluke, D.J. (Duke Univ., Durham, 
NC). Radiat. Res.; 71: 406-412(1977). 

A comparison of four host strains for assay of dry T1 phage 
plaque survival indicates that about 25% of fast electron direct 
action damage expressed in uvrB™ hosts is repaired in uvrB* hosts. 
The repair is not associated with a lex or exr gene. In relative 
amounts, the uvr-repairable damage corresponds with that reported 
for the Tl phage irradiated by x rays in heavily protected anoxic 
suspension and assayed for plaque survival on uvr* and uvr~ host 
strains. 


RADIATION EFFECTS ON PLANTS 


BASIC STUDIES 


19948 Cytogenetic analysis of mechanism of formation of radi- 
ation-induced chromosome exchanges. Azatyan, R.A.; Akif‘ev, A.P.; 
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Shavel’zon, R.A.; Voskanyan, A.Z.; Zakaryan, M.S. Radiobiology 
(USSR) (Engl. Transl.); 17: No. 2, 81-86(1977). 

Translated from Radiobiologiya; 17: No. 2, 226-230(1977). 

An unusual spectrum of aberrations, characterized by a sharp 
exchange deficiency, was demonstrated in germinating seeds of 
Crepis capillaris L. synchronized with 2'-deoxy-5-fluorouridine at 
the start of the S phase following exposure to 100 R x-rays. The 
modification of the cytogenetic effect of x-radiation of dry crepis 
seeds (10 and 15 kR) by 5-aminouracil consisted of a higher yield of 
aberrations without decrease in share of exchanges of the chromo- 
some type. The obtained data are consistent with the hypothesis that 
exchange aberrations occur due to interaction between spontaneous 
single-stranded DNA defects limited to identical or similar repeated 
nucleotide sequences The exchange interactions are blocked when 
the cells move into the stage of DNA synthesis. 


19949 Cytogenetic effects of acute gamma radiation on leaf and 
apical meristem of scotch pine. Tikhomirov, F.A.; Fedotov, LS.; 
Prister, B.S.; Remezova, M.M. (Moscow State Univ.). Radiobiology 
(USSR) (Engl. Transl.); 17: No. 2, 94-99(1977). 

Translated from Radiobiologiya; 17: No. 2, 237-242(1977). 

A study was made of the effect of acute y-radiation on 
incidence of chromosomal aberrations in apical and leaf meristem of 
the pine in the first and second postradiation vegetation periods. It 
was found that the radiosensitivity of these tissues is the same. In the 
second postradiation vegetation period, after exposure to a dosage of 
1500-2500 rad, there is normalization of the parameters studied. 
Restitution of tissues can occur both as a result of recovery of 
involved meristem cells and by means of differentiation of subapical 
meristem cells. ; 


19950 Effect of gamma radiation on pH and thermostability of 
phenylalanyl-tRNA synthetases of cotton seeds. Karakuziev, T.U. 
(Inst. of Biochemistry, Tashkent). Radiobiology (USSR) (Engl. 
Transl.); 17: No. 2, 162-164(1977). 

Translated from Radiobiologiya; 17: No. 2, 292-294(1977). 

The two forms of phenylalanyl-tRNA synthetase (E; and E2) 
were isolated from seedlings grown from seeds exposed to 50 kR 
radiation and incubated at different pH values. The pH sensitivity of 
both enzymes increased sharply under the influence of radiation. 
Experiments on the effects of high temperature on stability of 
enzymes showed that E2 was more thermolabile than E following 
exposure to radiation. It was concluded that sensitivity of the 
enzymes to pH and thermolability increased under the influence of 
radiation. (HLW) 


APPLICATIONS 
REFER ALSO TO CITATION(S) 19920, 19921, 19922 


RADIATION EFFECTS ON ANIMALS 


MAN 
REFER ALSO TO CITATION(S) 19726, 19729, 19879, 20057, 20422 


19951 (EPA—520/1-77-009) Radiological quality of the environ- 
ment in the United States, 1977. Feldmann, K.L. (ed.). (Environmen- 
tal Protection Agency, Washington, D.C. (USA). Office of Radi- 
ation Programs). Sep 1977. 308p. Protection Agency, Washington, 
DC. 


The purpose of this report is to summarize the individual and 
population doses in the United States resulting from each category 
of radiation source and to assess these data. When the literature on 
radiation sources was searched for information, it became readily 
apparent that an immense amount of data had been published during 
the past 15 years. It was therefore considered necessary, first to 
organize the sources into categories, and secondly, to summarize, 
examine, and interpret the data with respect to these categories, 
including ambient ionizing radiation, technologically enhanced natu- 
ral radiation, fallout, uranium fuel cycle, accelerators, 
radiopharmaceuticals and medical radiation, occupational exposures, 
consumer products, nonionizing electromagnetic radiation, and Fed- 
eral facilities. The individual and population dose data resulting from 
the various categories of radiation sources discussed are summarized 
according to whether the primary mode of exposure is external or 
internal. Exposure to direct radiation from radionuclides in the 
ground, water, buildings, and air around us, or from radiation- 
producing machines, such as x-ray equipment and particle accelera- 
tors, is considered to be external exposure. Exposures of this type 
usually result in a radiation dose to the whole body of the person 
exposed. In contrast, internal exposures occur when radioactive 
materials are inhaled, ingested, or absorbed through the skin. Inter- 
nal exposures result in radiation doses to specific organs of the body, 
such as the lung, gastrointestinal tract, or bones. 
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19952 (FDA—77-8034) Report of State and local radiological 
health programs, fiscal year 1976. Miller, L.A. (Bureau of Radiologi- 
cal Health, Rockville, Md. (USA)). Aug 1977. 47p. Technical Infor- 
mation Staff, Rockville, MD. 

This report is the sixteenth of a series based on data collected 
during fiscal year reviews of 53 State and local radiological health 
programs. The resources and activities of State and local radiologi- 
cal health programs are presented and summarized from data collect- 
ed as of June 30, 1976. Summary data are included for fiscal years 
1974 through 1976. Resources include data on personnel, funds, and 
equipment. The program activity areas are basic planning and ad- 
ministration, x-ray survey and control environmental surveillance, 
radioactive materials, nonionizing radiation, and other radiological 
health activities. 


19953 (FDA—77-8036) Second image receptor conference: radio- 
graphic film processing. Gross, R.E.; Goldman, L.W. (Bureau of 
Radiological Health, Rockville, Md. (USA)). Aug 1977. 160p. 
(CONF-770388—). . 

From 2. image receptor conference; Washington, DC, USA 
(31 Mar 1977). 

These are the proceedings of a conference of recognized 
experts held to address solutions to problems associated with radio- 
graphic film processing resulting in poor image quality and increased 
patient radiation exposure. It was concluded by the group that 
significant problems with radiographic processing do exist; solutions 
to these problems include both improvements in processing equip- 
ment performance and the development and promulgation via edu- 
cation and guidelines of facility-based quality assurance programs. 


19954 (LA-UR—77-2400) Pulsed system for obtaining microdo- 
simetric data with high intensity beams. Zaider, M.; Dicello, J.F.; 
Hiebert, R.D. (Los Alamos Scientific Lab., N.Mex. (USA)). 1977. 
Contract W-7405-ENG-36. 3p. (CONF-771023—18). Dep. NTIS, 
PC A02/MF AO1. 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

The use of heavy particle accelerators for radiation therapy 
requires high intensity beams in order to produce useful dose rates. 
The 800-MeV proton beam at LAMPF passes through different 
production targets to generate secondary pion beams. Conventional 
microdosimetric techniques are not applicable under these conditions 
because exceedingly high count rates result in detector damage, gas 
breakdown, and saturation effects in the electronics. We describe a 
new microdosimetric system developed at the Pion Biomedical 
Channel of LAMPF. The accelerator provides a variable low inten- 
sity pulse once every ten high intensity macropulses. The voltage on 
the detector is pulsed in coincidence with the low intensity pulse so 
that we were able to operate the detector under optimum data-taking 
conditions. A low noise two-stage preamplifier was built in connec- 
tion with the pulsed mode operation. A comparison is made between 
data obtained in pulsed (high intensity beam) and unpulsed (low 
intensity beam) modes. The spectra obtained by the two methods 
agree within the experimental uncertainties. 


19955 (LA-UR—77-2613) Calibration of personnel dosimeters. 
Storm, E.; Cortez, J.R.; Littlejohn, G.J. (Los Alamos Scientific Lab., 
N.Mex. (USA)). 1977. Contract W-7405-ENG-36. 17p. (CONF- 
771209—4). Dep. NTIS, PC A02/MF AO1. 

From IAEA symposium on national and international stan- 
dardization of radiation dosimetry; Atlanta, GA, USA (5 Dec 1977). 

Methods of calibrating both film and thermoluminescent dosi- 
meters (TLD) to photon and electron radiations are described. K 
fluorescent x-rays, heavily filtered x-ray beams, and isotope gamma 
rays are used at the Los Alamos calibration facility to measure the 
energy and angular response of radiation detectors over a photon 
energy range of 10 to 1000 keV. Beam spectra, alignment, size and 
uniformity are discussed. The energy and angular response of dosi- 
meters to electrons is measured with beta-emitting isotopes varying 
in maximum energy from 770 to 2300 keV. 


19956 (NBS-SP—456) Measurements for the safe use of radi- 
ation. Fivozinsky, S.P. (ed.). (National Bure a of Standards, Boul- 
der, Colo. (USA). Inst. for Basic Standards). Nov 1976. 465p. 
(CONF-760301—). $5.15. 

From NBS symposium on measurements for the safe use of 
radiation; Gaithersburg, MD, USA (1 Mar 1976). 

These proceedings are the compilation of papers presented at 
the Symposium, ‘Measurements for the Safe Use of Radiation,” held 
in Gaithersburg, Maryland, March 1 to 4, 1976. The symposium 
addressed the present status and future requirements for measure- 
ments of ionizing and non-ionizing radiation. Emphasis was placed 
on the needs for standardization and measurement assurance activi- 
ties in medical, environmental, and personnel protection applica- 
tions. 


19957 (RLO/2405—2) Effect of graded doses of ionizing radi- 
ation on the human testis. Progress report, October 1, 1975—Septemer 
30, 1976. Rowley, M.J. (Swedish Hospital Medical Center, Seattle, 
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Wash. (USA)). 1976. Contract EY-76-S-06-2405. 7ip. Dep. NTIS, 
PC A04/MF AOl1. 

A 17-year study on the effects of acute x irradiation on 
testicular function of man is discussed. The subjects were healthy 
normal volunteers between the ages of 25 and 52 years who were 
long-term inmates of a state penitentiary. Total radiation doses 
ranged from 8R to 600R. Serial testicular biopsy samples, sperm 
counts, and measurements of urinary and plasma gonadotropins and 
steriod hormones were made. A list is included of 19 publications 
that report the medical findings, including an overview published in 
Radiation Research 59:665-678 (1974). 


19958 Current status of clinical pion radiotherapy. Kligerman, 
M.M.; Black, W.C.; Yuhas, J.M.; Doberneck, R.C.; Bradbury, J.N.; 
Kelsey, C.A. (Univ. of New Mexico, Albuquerque). Radiology; 125: 
No. 2, 489-492(Nov 1977). 

From 62. scientific assembly and annual meeting of the Radio- 
logical Society of North America on high LET radiation therapy; 
— IL, USA (14 Nov 1976). 

An RBE for acute skin reaction to peak pions, for a specific 
fractionation scheme, has been established at 1.40 to 1.44. The time 
of development of acute skin reactions varied in 2 patients with 30 
metastatic skin nodules treated with doses varying from 1,175 to 
1,951 peak pions and 2,350 to 3,901 rads of 100 kVp x rays. The 
reactions reached their peak approximately one week apart at all 
dose levels with both forms of radiation. No untoward effects have 

seen in epidermis or subcutaneous tissues as late as 169 days 
after the start of treatment. All nodules disappeared and have not 
returned 169 days after treatment. There is a strong suggestion that 
the response of thick tumors is sensitive to the proportion of high 
LET radiation deposited at various levels in the tumor. 


19959 Approach to general oncology: principles and procedures. 
Golomb, H.M.; Ultmann, J.E. (Univ. of Chicago Cancer Research 
Center). J. Reprod. Med.; 17: No. 4, 191-197(Oct 1976). 

The obstetrician- gynecologist i is frequently the only physician 
to attend women during their reproductive years. Malignant disease 
outside the pelvic organs is a fairly frequent occurrence in this age 
group. Certain findings in the patient's history and physical examina- 
tion can suggest mali t disease. The routine laboratory examina- 


tion can also provide indications of the presence of a neoplastic 
process. Once this process is suspected, histologic proof of malignan- 
cy must be obtained before further staging and therapy are consid- 
ered. The extent of the disease is important for the planning of 


therapy, i.e., whether it is to be surgery, radiotherapy, chemotherapy 
or some combination of the three. Adjuvant chemotherapy is recog- 
nized as a form of treatment designed to eradicate micrometastases, 
prevent the occurrence of subsequent clinical metastatic disease and, 
as a result, improve survival. 


19960 Medical concerns. Mettler, F.A. Jr. (Univ. of New 
Mexico, Albuquerque). PP 38p, Chapter IX of In Proceedings of 
National Energy Forum. Volume I. Jackson, J.L. (ed.). Akron, OH; 
University of _ be (1976). 

From National energy forum; Akron, OH, USA (26 Jul 1976). 

See CONF-760761—P1. 

A general review is given of the radiation hazards associated 
with nuclear power. Topics covered include radiation levels in the 
environment, cancer studies, genetic radiation effects, dose-effect 
relationships, and risk-benefit considerations. 


19961 Medical concerns: mindless use of technology: genetic 
damage from low level radiation. Bross, I. D. J. pp 32p, Chapter X of 
In Proceedings of National Energy Forum. Volume I. Jackson, J.L. 
(ed.). Akron, OH; University of Akron (1976). 

From National energy forum; Akron, OH, USA (26 Jul 1976). 

See CONF-760761—P1. 

A general review is given of the health hazards associated 
with low levels of ionizing radiations. The view is presented that 
present permissible doses are too high and that low levels are 
causing cancer and leukemia in the U.S. The hazards of medical 
radiology are also addressed. 


19962 Etiology of osteosarcoma. A review of current consider- 
ations. Pritchard, D.J.; Finkel, M.P.; Reilly, C.A. Jr. (Argonne 
National Lab., IL). Clin. Orthop.; 111: 14-22(Sep 1975). 

The patho enesis and etiology of human osteosarcoma remain 
obscure, although many etiologic agents are known to “cause” 
osteosarcoma in various experimental conditions. Interest in this field 
is particularly keen for various reasons, including the rather unusual 
tendency for the tumor to occur in the metaphyseal region of bone, 
adjacent to an epiphyseal growth plate, in the region of the knee of a 
young person. In addition, most young persons afflicted with osteo- 
sarcoma die--hence there is an emotional impetus for the continued 
intense investigation of the etiology of osteosarcoma. 


VERTEBRATES 
REFER ALSO TO CITATION(S) 19854, 19924, 19962, 19991 
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19963 (COO—2000-127) Low-level x-irradiation of the brain 
during development morphological, physiological, and behavioral con- 
sequences. Final report, September 1, 1976—August 31, 1977. Altman, 
J. (Purdue Univ., Lafayette, Ind. (USA). Dept. of Biological Sci- 
ences). 1977. Contract EY-76-S-02-2000. 10p. Dep. NTIS, PC A02/ 
MF AO1. 

Morphological research was continued in the following areas: 
glial recovery patterns in the rat corpus callosum after x-irradiation 
during infancy; the prenatal development of the deep nuclei and 
cortex of the cerebellum; the prenatal development of the inferior 
olive, pontine gray and the precerebellar reticular nuclei; and the 
postnatal development of the olfactory bulb. In these studies autora- 
diography and x-irradiation were among the experimental techniques 
utilized. The behavioral studies, all of which are still in progress, are 
concerned with the effects of different schedules of postnatal x- 
irradiation of the cerebellum, and the effects of x-irradiation of the 
olfactory bulb. A list is included of 14 publications that report results 
in detail. 


19964 (LA—6898-PR, pp 3-4) Immunology studies. Smith, 
D.M.; Baron, P.A.; Drake, G.A.; LaBauve, P.M.; London, J.E.; 
Wilson, J.S. Jul 1977. 

In Biomedical and Environmental Research program of the 
LASL Health Division. Progress report, January—December 1976. 

The following studies were conducted in the field of immu- 
nology; a model system to determine toxic effects on the immune 
system using *H-uridine uptake by Feells of rats; and survival in 
lethally irradiatd mice receiving allogenic fetal liver and thymus. 
(HLW) 


19965 (LA—6898-PR, pp 29-33) External irradiation. Stroud, 
A.N.,; Spalding, J.F. Jul 1977. 

In Biomedical and Environmental Research program of the 
LASL Health Division. Progress report, January—December 1976. 

Progress is reported on the following studies: chromosome 
aberrations of mouse blood lymphocytes following protracted 
gamma irradiation; and effects of whole-body and partial-body x-ray 
conditioning on life span and lymphoproliferative tumor incidence in 
mice. (HLW) 


19966 (LA—6898-PR, pp 33-36) Pion radiobiology. Gomez, 
L.S.; Smith, D.M.; Dicello, J.F.; Amols, H.I.; Rivera, E.C. Jul 1977. 

In Biomedical and Environmental Research program of the 
LASL Health Division. Progress report, January—December 1976. 

Progress is reported on the following studies: effects of nega- 
tive pions and x irradiation on testes weight loss and spermatogenic 
stem cell renewal in mice; and late effects of x radiation on the rat 
rectum. (HLW) 


19967 (ORO—3798-57) Biophysical studies related to energy 
generation. Renewal proposal and p report. Green, A.E.S. 
(Florida Univ., Gainesville (USA). Dept. of Nuclear Engineering 
Sciences). Oct 1977. Contract EY-76-S-05-3798. 53p. Dep. NTIS, PC 
A04/MF AOl1. 

Progress is reported on the development of detailed atomic 
cross sections for application to charged particle deposition and the 
use of these cross sections in conjunction with computer calculations 
and several other methods for treating the energy and spatial aspects 
of charged particle degradation in relation to the interactions of 
radiation with living organisms; dose-response studies related to 
ultraviolet radiation, and the induction of skin cancer; and a study of 
dose-response relationships for environmental pollutants arising from 
the burning of fossil fuels in power plants. Sulfur oxide standards for 
the State of Florida were completed as part of an interdisciplinary 
study. A list is included of some 300 publications reporting details of 
these studies. 


19968 (UR/3490/LCP—3) Radiation bone damage and its imag- 
ing. King, M.A. (Rochester Univ., N.Y. (USA)). 1977. Contract EY- 
76-C-02-3490. 210p. Dep. NTIS, PC A10/MF AO1. 

Thesis. 

Results are reported from a study designed to examine the 
relationships between bone pathophysiology and bone imaging with 
/sup 99m/Tc-pyrophosphate (PPi) following x-ray irradiation. A 
single dose of 1,756 rad or a fractionated dose of 4,650 rad (1,756 
rets) over a three week period was delivered to the left hind legs of 
adult male New Zealand albino rabbits with 1,000 kVp x-rays. Serial 
/sup 99m/Tc-PPi imaging studies of the rabbits were obtained at 
numerous intervals over the first 12 months following irradiation. 
Six rabbits were imaged at each time point; five animals had been 
irradiated and the sixth served as a non-irradiated control. Using a 
dedicated computer system, regions of interest (ROI) were defined 
over the tibial shaft and the tibial and femoral epiphyses on the 
quantitative /sup 99m/Tc-PPi images. This method provided the 
means to follow the time course of change in tracer deposition in 
both cortical and trabecular bone post-irradiation. Radiographs were 
taken before irradiation and at 3, 6, 7'/2, 9, 10'/2, and 12 months 
post-irradiation. At 1 day (single dose rabbits only), 1, 3, 6, and 12 
months post-irradiation, 3 rabbits from each radiation regimen were 
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sacrificed for tracer studies of /sup 99m/Tc-PPi, *Sr, *'Cr-RBC, 
and ®*Rb (blood flow) activity levels in skin, muscle, marrow and 
bone. 


19969 Interrelationship between the early inflammatory response 
and subsequent fibrosis after radiation exposure. Ullrich, R.L.; Casar- 
ett, G.W. (Oak Ridge National Lab., TN). Radiat. Res.; 72: No. 1, 
107-121(Oct 1977). 

The mechanistic relationships between the early inflammatory 
response and subsequent fibrosis seen after radiation exposure were 
studied in rats given X-ray doses of either 2000 or 5000 rad to 
standardized fields of the inner thigh. The animals were further 
subdivided into those receiving no additional treatment and those 
depleted of complement with cobra-venom factor. The results are 
consistent with the hypothesis that two mechanisms are responsible 
for the increases in extravasation rate and vascular injury seen after 
irradiation. First, direct cytocidal damage; second, chemically medi- 
ated, possibly complement-dependent, mechanisms. In addition, 
these data suggest that both direct and indirect damage to the 
vasculature play a role in influencing the subsequent late-radiation- 
induced fibrosis. 


19970 Mutation frequencies in female mice and the estimation of 
genetic hazards of radiation in women. Russell, W.L. (Oak Ridge 
National Lab., TN). Proc. Natl. Acad. Sci. U.S.A.; 74: No. 8, 3523- 
3527(Aug 1977). 

The female germ cell stage of primary importance in radiation 
genetic hazards is the immature, arrested oocyte. In the mouse, this 
stage has a near zero or zero sensitivity to mutation induction by 
radiation. However, the application of these mouse results to women 
has been questioned on the ground that the mouse arrested oocytes 
are highly sensitive to killing by radiation, while the human cells are 
not; and, furthermore, that the mature and maturing oocytes in the 
mouse, which are resistant to killing, are sensitive to mutation 
induction. The present results have a 2-fold bearing on this problem. 
First, a more detailed analysis of oocyte-stage sensitivity to killing 
and mutation induction shows that there is no consistent correlation, 
either negative or positive, between the two. This indicates that the 
sensitivity to cell killing of the mouse immature oocyte may not be 
sufficient reason to prevent its use in predicting the mutational 
response of the human immature oocyte. Second, if the much more 
cautious assumption is made that the hunan arrested oocyte might 
be as mutationally sensitive as the most sensitive of all oocyte stages 
in the mouse, namely the maturing and mature ones, then the present 
data on the duration of these stages permit more accurate estimates 
than were heretofore possible on the mutational response of these 
stages to chronic irradiation. 


19971 Glial recovery patterns in rat corpus callosum after x 
irradiation during infancy. Bayer, S.A. (Purdue Univ., West La- 
fayette, IN). Exp. Neurol.; 54: No. 2, 209-216(Feb 1977). 

Beginning on Day 2 after birth the head region containing the 
corpus callosum in three groups of male rat pups was exposed two 
(2X), four (4X) or eight (E8X) times to low-dosage x radiation (150 
to 200 R) on successive or alternate days. A fourth group of male rat 
pups was started on a series of eight exposures on Day 8 (L8X). The 
effects of irradiation-induced interference with glial cell accumula- 
tion were assessed at 30, 60, 120, and 200 days of age by determining 
the number of cells per unit area, total area, and total number of cells 
in anatomically matched sagittal sections. The 2X and 4X groups 
had control values in all parameters at 30 and 60 days, which tended 
to decrease by 120 and 200 days. In contrast, a marked reduction in 
all parameters was seen in both E8X and L8X groups at 30 days. By 
either 60 (E8X) or 120 (L8X) days, there was recovery to control 
values in cells per unit area. Both total area and total number of cells 
showed only partial recovery in the 8X groups. The initial effect on 
only the 8X groups is due to the exposures extending into the third 
week when gliogenesis is at its peak. The delayed effect in all groups 
may be a suppression of the normal increase in glial cells of the 
corpus callosum which occurs during the adult period. 


19972 (ERDA-tr—285/2) Radiobiology. Translation of Radio- 
biologiya; 17: No. 2, 163-320(1977). 199p. NTIS, PC E04/MF AO1. 
Available from NTIS for $45.00 per year (six issues) as 
NTISUB C 120 002. 
Separate abstracts were prepared for the 33 papers presented 
in this English translation of Radiobiologia. (HLW) 


19973 Nuclear proteins and DNA in rat myocardium myocytes 
following local irradiation. Stepanov, R.P. (Central Scientific Re- 
search Inst. of Roentgenology and Radiology, Leningrad). Radiobio- 
logy (USSR) (Engl. Transl.); 17: No. 2, 55-62(1977). 

Translated from Radiobiologiya; 17: No. 2, 205-211(1977). 

A study was made of nuclear protein and DNA content of rat 
myocardium myocytes following local irradiation (2400 R). Radi- 
ation leads to a decrease in DNA in some nuclei and disappearance 
of polyploid nuclei. Enlargement of nuclei is associated with accu- 
mulation of “total protein.” The increase in basic protein fraction 
occurs primarily in the group of small nuclei. Significant changes 


BIOMEDICAL SCIENCES, APPLIED STUDIES 2061 


were demonstrated in the correlation between DNA and nuclear 
proteins. The observed effects persist for 3 months after exposure to 
radiation. 


19974 Antioxidant activity of lipids and radiosensitivity. 4. Effect 
of diet on animal radiosensitivity. Burlakova, E.B.; Ivanenko, G.F.; 
Lebengarts, Ya.Z.; Shishkina, L.N. (Inst. of Chemical Physics, 
Moscow). Radiobiology (USSR) (Engl. Transl.); 17: No. 2, 69- 
74(1977). 

Translated from Radiobiologiya; 17: No. 2, 216-220(1977). 

A methyloleate oxidation model was used to assay antioxidant 
activity of organic lipids in mongrel mice and guinea pigs raised and 
maintained on different diets. A study was made of the effect of diet 
on sensitivity to x-radiation of CBA/J and mongrel mice. A com- 
parison of the experimental data indicates the existence of a correla- 
tion between level of antioxidant activity of splenic lipids of mice 
kept on diets with different fat content and radioresistance. Mainte- 
nance of guinea pigs on diets with different amounts of cellulose or 
protein lowers antioxidant content of organs and increases radiosen- 
sitivity (data from the literature). 


19975 Therapeutic effect of taurine on radiation lesions. Tikho- 
mirova, M.V.; Rogozkin, V.D. Radiobiology (USSR) (Engl. Transl.); 
17: No. 2, 100-105(1977). 

Translated from Radiobiologiya; 17: No. 2, 243-247(1977). 

A number of radiobiologists have been concerned with the 
study of the radioprotective action of taurine, and interest has 
increased in this agent in recent times because of reports of a marked 
therapeutic response to the agent in the presence of radiation lesions. 
It was noted that the effect of taurine is enhanced with the use of 
tuarine-potassium-phosphate (TKP), a solution of taurine in potas- 
sium and phosphate buffer. It is also known that preventive adminis- 
tration of taurine does not affect survival of irradiated animals. 
Furthermore, we are impressed by the inconsistency as to magnitude 
of the therapeutic effect of taurine reported in works by the same 
authors [4, 10]. In view of the contradictory results obtained, we 
decided to investigate the radioprotective efficacy of taurine in 
different species of laboratory animals. 


19976 Radiation sickness in monkeys induced by brief proton and 
long-term gamma radiation. Chertkov, K.S.; Davydov, S.A.; Vodya- 
kova, L.M.; Preobrazhenskii, Yu.Yu.; Kosarenkov, V.A.; Diko- 
venko, E.A.; Fedorenko, B.S.; Rogozkin, V.D. Radiobiology (USSR) 
(Engl. Transl.); 17: No. 2, 106-112(1977). 

Translated from Radiobiologiya; 17: No. 2, 248-253(1977). 

Studies were made of biological effect on monkeys (Macaca 
mulatta) of brief and long-term y-radiation, as well as 240 MeV 
protons. The dosage of brief proton, brief and long-term -radiation 
constituted 700, 600 and 730 rad, respectively. The severity of 
clinical manifestations and cytopenic changes, and incidence of 
deaths in comparable groups were found to be rather similar. 


19977 In vivo radioprotective effects of cystamine and mexamine 
on hemopoietic stem cells of mice. Vasin, M.V.; L’vova, T.S.; Anti- 
pov, V.V.; Davydov, B.I. Radiobiology (USSR) (Engl. Transl.); 17: 
No. 2, 113-119(1977). 

Translated from Radiobiologiya; 17: No. 2, 254-258(1977). 

In experiments of Fi(CBA x C57B1) female hybrid mice 
exposed to 600 R y-quanta, mexamine [5-methoxytryptamine] (75 
mg/kg) and cystamine (150 mg/kg) attenuated the severity of radi- 
ation lesion to hemopoietic stem cells. In protected mice, the amount 
of stem cells in bone marrow was 2.5-3.6 times greater 5-15 min after 
irradiation than in unprotected ones. In the group where mexamine 
was used, the higher bone marrow cell count was related to the 
erythroblast and myeloblast classes of cells, and in the group where 
cystamine was used, this applied to the granulocyte component of 
bone marrow. The radioprotectors did not protect lymphoid cells. 


19978 Radioprotective properties of porphyrins. Tuzhilkova, 
T.N.; Puchkova, S.M.; Kirillova, G.V.; Ponomarev, G.V.; Yashuns- 
kii, V.G. Radiobiology (USSR) (Engl. Transl.); 17: No. 2, 120- 
124(1977). 

Translated from Radiobiologiya; 17: No. 2, 259-262(1977). 

A study of radioprotective properties of porphyrins in 
C57B1/6 mice revealed that meso-N,N’- 
dimethylaminomethyletioporphyrin-I, hematoporphyrin-IX _ tetra- 
methyl ether and 2,4-di(a-methoxy-ethyl)-deuteroporphyrin-IX have 
the most marked preventive effect. The same porphyrins demon- 
strate a therapeutic effect as well. 


19979 Patterns of postradiation recovery of the organism follow- 
ing external nonuniform irradiation. 1. Postradiation recovery from 
cutaneous form of radiation lesion in rats. Zharkova, G.P.; Avetisov, 
G.M. Radiobiology (USSR) (Engl. Transl.); 17: No. 2, 125-129(1977). 

eTranslated from Radiobiologiya; 17: No. 2, 263-266(1977). 

The curve of residual lesion in the cutaneous form of radi- 
ation sickness in rats is submitted, as obtained experimentally by the 
method of two-fold exposure of animals to soft (17 kV) x-radiation. 
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19980 Biosynthesis of proteins and RNA in chicks at the long 
term following single exposure to low doses of x-rays. Rudakov, V.V.; 
Tsikina, N.V. (Leningrad Veterinary Inst.). Radiobiology (USSR) 
(Engl. Transl.); 17: No. 2, 154-157(1977). 

Translated from Radiobiologiya; 17: No. 2, 287-290(1977). 

Chicks were exposed to 50 R of X radiation and biochemical 
indices were assayed on the 20th to 30th postradiation days. Results 
showed an increase in incorporation of '*C-glycine in total proteins 
of liver, spleen, and muscles of irradiated chicks and an increase in 
incorporation of '*C-glycine in water-soluble proteins of muscles. 
There was also an increase in RNA biosynthesis in liver and muscles 
of irradiated chicks. The relationship between weight gain and 
stimulation of protein biosynthesis in muscles is pointed out. (HLW) 


19981 Changes in NAD content hepatic mitochondria in gamma- 
irradiated chick embryos and chicks. Dryanovski, P.G.; Todorov, 
B.N. (Veterinary Inst. of Communicable and Parasitic Diseases, 
Sofia). Radiobiology (USSR) (Engl. Transl.); 17: No. 2, 165-166(1977). 

Translated from Radiobiologiya; 17: No. 2, 294-296(1977). 

Chick embryos and 7-day chicks were exposed to 1000 rad of 
gamma radiation, and hepatic mitochondria were obtained 1, 24, and 
72 hr later. The oxidized form of nicotinamide-adenine dinucleotide 
(NAD) diminished in all instances and was most marked in 12-day 
embryos. Changes in the reduced form (NADN) were less marked. 
Factors involved in the decrease of NAD and NADN are discussed. 
(HLW) 


19982 Acetylcholine content and cholinesterase activity as related 
to the combined effects of allergen and radiation. Lipshits, R.U.; 
Kratinova, M.A. (Khar’kov Medical Inst.). Radiobiology (USSR) 
(Engl. Transl.); 17: No. 2, 167-171(1977). 

Translated from Radiobiologiya; 17: No. 2, 296-299(1977). 

Rats were given intraperitoneal injections of antigen and 
exposed to 200 R of gamma radiation. Acetylcholine content and 
cholinesterase activity of blood were analyzed every 5 days for 30 
days. The interval between sensitization and irradiation determined 
the direction of changes in allergic reactions. The radiation apprecia- 
bly attenuated active sensitization of rats. The degree of sensitization 
was related to changes in cholinergic processes. The data confirmed 
the assumption that cholinergic systems are involved in the mecha- 
nisms of change in allergic reactivity under the influence of radi- 
ation. (HLW) 


19983 Postradiation migration of polypotent hemopoietic stem 
cells from shielded bone marrow of mice following hemorrhage and 
transfusion of syngenic erythrocytes. Kozlov, V.A. Lozovoi, V.P.; 
Zhuravkin, I.N. (Inst. of Clinical and Experimental Medicine, Novo- 
sibirsk, USSR). Radiobiology (USSR) (Engl. Transl.); 17: No. 2, 172- 
174(1977). 

Translated from Radiobiologiya; 17: No. 2, 300-302(1977). 

Mice were exposed to a lethal dose of radiation with the hind 
limb shielded and blood was removed from the orbital sinus to 
produce hemorrhage. Intravenous injections of erythrocytes were 
given before irradiation. The animals were killed 8 days after irradia- 
tion and the number of spleen colonies of hemopoietic cells was 
counted. Results indicated that hemorrhage stimulated and erythro- 
cyte transfusions inhibited migration of polypotent hemopoietic cells 
from bone marrow to the spleen. (HLW) 


19984 Total-body irraidation of large biological objects using 
rotation and special formation of radiation field. Ermakov, I.A.; 
Masarskii, L.I.; Chervyakov, A.M.; Vishnyakov, Yu.S.; Klestova, 
O.V. (Central Scientific Research Inst. of Roentgenology and Radi- 
ology, Leningrad). Radiobiology (USSR) (Engl. Transl.); 17: No. 2, 
175-178(1977). 

Translated from Radiobiologiya; 17: No. 2, 302-305(1977). 

International commissions recommend three classes of uni- 
formity of total-body irradiation of animals, defined as uniform, 
relatively uniform and nonuniform irradiation, depending on the 
nonuniformity factor, in order to standardize radiobiological experi- 
ments. Uniform irradiation is the preferred class for radiobiological 
experiments. When irradiating large biological objects (for example, 
dogs), in most cases there is relatively uniform irradiation with a 
nonuniformity factor [ratio] of 1.4 divided by 1.8, depending on the 
size of the animal. The rotation method of irradiation with special 
formation of radiation field proposed in this work permits obtaining 
uniform irradiation with a nonuniformity factor that is virtually 
unrelated to the size of the animal. Uniform irradiation can be 
— using x-radiation sources with an energy range of 150-200 
eV. 


19985 Effects of bipenst and dimethylsulfoxide on adenylic nu- 
cleotide content of liver of irradiated animals. Abyzov, R.A. (Kiev 
Medical Inst.). Radiobiology (USSR) (Engl. Transl.); 17: No. 2, 179- 
182(1977). 

Translated from Radiobiologiya; 17: No. 2, 305-308(1977). 

Experiments were conducted on the following groups of rats: 
nonirradiated control; nonirradiated rats given Bipenst intramuscu- 
larly; nonirradiated rats given DMSO intramuscularly; irradiated 
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control; irradiated rats given Bipenst and DMSO for 8 days. The 
animals were killed and the liver nucleotides ATP, ADP, and AMP 
were assayed by electrophoresis followed by spectrophotometry. 
Levels of nucleotides in nonirradiated animals were not appreciably 
changed by the drugs. In irradiated animals there was an elevation of 
ATP and ADP under the influence of Bipenst and DMSO. There 
was no change in the AMP level. Clinical data indicate that regen- 
erative processes increase under the influence of these agents in 
laryngectomized patients who had received radiotherapy. (HLW) 


19986 Hyperplasia and neoplasia in Chinese hamster livers after 
chronic hepatic 8-irradiation. Benjamin, S.A.; Jones, R.K.; Brooks, 
A.L. (Inhalation Toxicology Research Inst., Albuquerque, NM). Vet. 
Pathol.; 12: No. 1, 64-65(1975). 

Chinese hamsters (Cricetulus griseus) about 100 days old 
were injected intraperitoneally with '**Ce-'**Pr citrate, a B-y-emit- 
ting radionuclide that deposits primarily in the liver and is retained 
with a 200-day effective half-life. To evaluate hepatic carcinogen- 
icity, animals were sacrificed at 700 days after injection, at which 
time the radiation dose to liver ranged from 1000 to 14000 rads. At 
necropsy irradiated and control animals had nodular hepatic lesions 
of varying size and appearance. The nodules ranged from less than | 
mm to several centimeters in diameter and had solid, cystic or 
hemorrhagic appearances. The solid nodules were mostly of hepatic 
parenchymal cell origin and ranged from nodules of hyperplasia to 
disorganized masses of neoplastic cells. There was no clear dividing 
line between hyperplastic and neoplastic nodules, and the lesions 
formed a continuous spectrum between the two. The frequency of 
hyperplasia exceeded 90% in both irradiated and control livers. 
Masses classified as hepatocellular neoplasms were found only in 
irradiated animals, and the prevalence, ranging from 20 to 40%, was 
directly related to radiation dose. There is a low spontaneous occur- 
rence of hepatocellular neoplasms in the Chinese hamster, which are 
usually seen in animals older than 800 days. Chronic hepatic irradia- 
tion both increases the incidence and decreases the latent period for 
these tumors. This species might be a useful model for studying 
hepatic carcinogenesis by a variety of agents. 


INVERTEBRATES 


19987 (COO—1748-17) Neutron-induced mutation experiments. 
Progress report, March 1, 1977—February 28, 1978. Abrahamson, S. 
(Wisconsin Univ., Madison (USA)). Nov 1977. Contract EY-76-S- 
02-1748. 16p. Dep. NTIS, PC A02/MF AO1. 

Experiments have been carried out to study the relative 
mutagenic effectiveness for Drosophila female germ cells of neu- 
trons of different energies employing X-linked recessive lethal and 
specific locus mutation tests. The energies and doses employed to 
date to study X-linked lethals are 0.43 MeV (500, 1000, 1500, 1900 R 
(in progress)), 0.68 MeV (250, 500, 1000, 1500 R), 2 MeV (250, 500, 
1000, 1500, 2000 R), 6 MeV (250, 500, 1500, 3000 R) and 15 MeV 
(250, 500, 1000, 1500, 3000 R). 0.43-MeV neutrons appear to have an 
RBE in the range 1.9 to 4.7, 0.68 MeV 2.8 to 4.3, 2 MeV (incomplete 
data), 6 MeV 1.7 to 3.2, and 15 MeV 1.7 to 2.2. The data for 0.43- 
MeV and 0.68-MeV neutrons do not yet differentiate between a 
linear and a quadratic dose/frequency response curve for the doses 
studied, but suggest a quadratic relationship. The data for 2, 6 and 15 
MeV are inconclusive. The specific locus mutation data indicate the 
highest RBE for 0.68-MeV neutrons, followed by 2 and 6 MeV, 
respectively. 


19988 (COO—2001-17) Genetic effects of low x-ray doses. Pro- 
gress report, October 1, 1976—September 30, 1977. Abrahamson, S.; 
Meyer, H.U. (Wisconsin Univ., Madison (USA)). Sep 1977. Contract 
EY-76-S-02-2001. 15p. Dep. NTIS, PC A02/MF AO1. 

A linear-quadratic model of dose-kinetics is proposed for x- 
ray induced recessive lethal mutations in oogonia of Drosophila. 
From this it should follow that at higher total doses fractionation 
treatments should give a lower yield of mutations than an equivalent 
acute exposure. A dose of 6000 R, given acutely and in 3 different 
fractionation regimes gave results in the expected direction for 2 x 
3000 R, and a significant decrease for 3 x 2000 R and for 4x 1500 R 
fractionations. 


RADIONUCLIDE EFFECTS - INTERNAL SOURCE 


MAN 
REFER ALSO TO CITATION(S) 19962 


19989 (LA—6898-PR, pp 42-50) Determination of plutonium in 
man. MclInroy, J.F.; Boyd, H.A.; Eutsler, B.C.; Steward, M.W.; 
Tietjen, G.L. Jul 1977. 
In Biomedical and Environmental Research program of the 
LASL Health Division. Progress report, January—December 1976. 
Progress is reported on the following studies: particle size 
distribution in the lung of an individual exposed occupationally to 
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239Pu; plutonium in the tissues of the general population; analysis of 
special samples; health of Los Alamos plutonium workers; epidemio- 
logy of plutonium workers; and analysis of the human health and 
ecological consequences of plutonium and other transuranics. 
(HLW) 


19990 Effect of strontium-90 on blood serum glycoproteins of 
swine. Yakovleva, V.P.; Burov, N.I. Radiobiology (USSR) (Engl. 
Transl.); 17: No. 2, 188-192(1977). 

Translated from Radiobiologiya; 17: No. 2, 312-316(1977). 

Oral administrations of ®°Sr were given daily to pigs from the 
first day after birth to the age of 3 months. The animals were killed 
at intervals up to 362 days and biochemical analyses were made on 
blood for glycoproteins, hexoses, and sialic acid. The nature and 
degree of changes in concentration of glycoproteins were related to 
the amount of isotope given, dose rate, and cumulative absorbed 
dose to the skeleton. The hexose and sialic acid content of blood 
serum increased in animals given ®°Sr. The significance of the results 
in relation to would healing and repair of injured tissues is discussed. 
(HLW) 


ANIMALS 
REFER ALSO TO CITATION(S) 19962, 19964 


19991 (LA—6898-PR) Biomedical and Environmental Research 
program of the LASL Health Division. Progress report, January— 
December 1976. Petersen, D.F.; Sullivan, E.M. (comps.). (Los 
Alamos Scientific Lab., N.Mex. (USA)). Jul 1977. Contract W-7405- 
ENG-36. 172p. Dep. NTIS, PC A08/MF AO1. 

Separate abstracts were prepared for 20 sections of the report. 
(HLW) 


19992 (LA—6898-PR, pp 10-29) Hot particle program. Ander- 
son, E.C.; Holland, L.M.; Prine, J.R.; Smith, D.M.; Thomas, R.G. 
Jul 1977. 

In Biomedical and Environmental Research program of the 
LASL Health Division. Progress report, January—December 1976. 

Progress is reported on the following studies: comparative 
tumorigenicity of localized and diffuse lung irradiation in hamsters 
using 7!°Po, 7*Pu, 7°Pu, and 17Pm; ferric oxide and Pu/ZrO:- 
induced pulmonary carcinogenesis; the MUMPS (Massachusetts 
General Hospital Utility Multi-Programming System) animal data 
system; chromosome aberrations in hamster lung cells by inhaled 
238PyuO./ZrOz particles; and dosimetry of ?!°Po instillations. (HLW) 


19993 (ORNL/NUREG/TM—85) SFACTOR: a computer code 
for calculating dose equivalent to a target organ per microcurie-day 
residence of a radionuclide in a source organ. Dunning, D.E. Jr.; 
Pleasant, J.C.; Killough, G.G. (Oak Ridge National Lab., Tenn. 
(USA)). Nov 1977. Contract W-7405-ENG-26. 307p. Dep. NTIS, 
PC Al4/MF AOl. 

A computer code SFACTOR was developed to estimate the 
average dose equivalent S (rem/Ci-day) to each of a specified list 
of target organs per microcurie-day residence of a radionuclide in 
source organs in man. Source and target organs of interest are 
specified in the input data stream, along with the nuclear decay 
information. The SFACTOR code computes components of the 
dose equivalent rate from each type of decay present for a particular 
radionuclide, including alpha, electron, and gamma radiation. For 
those transuranic isotopes which also decay by spontaneous fission, 
components of S from the resulting fission fragments, neutrons, 
betas, and gammas are included in the tabulation. Tabulations of all 
components of S are provided for an array of 22 source organs and 
24 target organs for 52 radionuclides in an adult. 


19994 Comparative evaluation of effects of thallium-204 and pro- 
methium-147 beta radiation on the skin of impuberal swine. Zav'yalov, 
A.P.; Aref'yeva, Z.S.; Nazarov, V.A.; Khryashcheva, L.A. Radio- 
biology (USSR) (Engl. Transl.); 17: No. 2, 130-135(1977). 

Translated from Radiobiologiya; 17: No. 2, 267-271(1977). 

In this work a comparative evaluation is made of the radiation 
effects of B-particles of 7°*T1 and '*7Pm on the integument of swine; 
the dosage to the surface was 600, 1000 and 3000 rad for °*T1, 1000, 
5000 and 10,000 rad for '*7Pm. In these dose ranges, the energy of B- 
radiation does not affect the nature of dose functions of parameters 
of epidermal basal cells. However, 7°*T] B-particles, which damage 
the corium, elicit significant changes in the epidermis, which are 
indicative of decreased overall cellularity with increase in radiation 
dosage. 


NUCLIDE KINETICS AND TOXICOLOGY 


REFER ALSO TO CITATION(S) 20013 


BIOMEDICAL SCIENCES, APPLIED STUDIES 


MAN 
REFER ALSO TO CITATION(S) 19726, 19890, 19951, 19986, 19999 


19995 (GEFR—00257) Inhalation dose conversion factors for 
various radionuclides associated with Liquid Metal Fast Breeder Reac- 
tors. Part 2. Teresi, J.D. (General Electric Co., Sunnyvale, Calif. 
(USA). Fast Breeder Reactor Dept.). Sep 1977. Contract EY-76-C- 
03-0893-015. 27p. . 

This report presents the values of the inhalation dose conver- 
sion factors (F-factors) in Rem per curie inhaled for 30 important 
LMFBR radionuclides. In addition, an example of a parametric 
analysis is presented in the calculation of **Mo F-factors for seven 
particle sizes and three clearance classes for each particle size. 


19996 (TID—27934) Progress report for studies of health of 
plutonium workers. (Rochester Univ., N.Y. (USA)). 1977. Contract 
EY-76-S-02-3501. 7p. Dep. NTIS, PC A02/MF AOI. 

Since the publication of a twenty-seven year study of selected 
plutonium Los Alamos Scientific Laboratory (LASL) workers in 
November 1973, the program involved with long-term toxicity in 
man has expanded. Re-examination of the 24 plutonium workers 
heavily exposed during World War II showed one of the 26 workers 
of this original group followed medically died of a coronary in 1952 
and another died after being struck by an automobile in 1974. Of the 
surviving 24 workers, 22 returned to LASL during the period 
October 1976 to June 1977, for a complete medical study comparable 
to that conducted on 21 of the group in 1971 to 1972. Two radiogra- 
phic bone lesions of interest (but of unknown significance) are 
asymptomatic Paget's disease (osteitis deformans) in a 63-year old 
man associated with high alkaline blood phosphatase and a benign 
appearing tumor in the pelvis which developed in adult bone. 
Review of old films showed that the Paget's lesions had progressed 
slowly since 1965 and that the other lesion was not present in 1960 
films. Additional films are being taken. The results of assay of blood 
and urine for plutonium since 1971 and the plutonium content of 
tissues taken at autopsy of the worker who was killed are tabulated. 
Adding the plutonium contents of the organs that store the element 
gave a total body burden of 22.7 nCi, which compares favorably 
with an estimated burden of 18 nCi based on urine assay values in 
1976. 


19997 Operator-independent method for background subtraction 
in adrenal-uptake measurements: concise communication. Koral, K.F.; 
Sarkar,S.D. (Univ. of Michigan Medical Center, Ann Arbor). J. 
Nucl. Med.; 18: No. 9, 925-928(Sep 1977). 

A new computer program for adrenal-uptake measurements is 
presented in which the algorithm identifies the adrenal and back- 
ground regions automatically after being given a starting point in the 
image. Adrenal uptakes and results of reproducibility tests are given 
for patients injected with ['*'I] 68-iodomethyl-19-norcholesterol. 
The data to date indicate no overlap in the percent-of-dose uptakes 
for normal patients and patients with Cushing's disease and 
Cushing's syndrome. 


19998 (ORNL-tr—4503) Solubility of certain thorium-containing 
substances in media resembling physiologic fluids, Pavlovskaya, N.A.; 
Lyarskii, P.P.; Mal'tseva, M.M.; Goncharova, A.M. Translated by 
G.D. Lord from Gig. Sanit.; No. 2, 112-114(1976). 6p. Dep. NTIS, 
PC A02/MF AO1. 

Data about the transmission to tissue fluids of daughter ra- 
dionuclides of the thorium family, primarily those such as Th?8, 
Ra‘ and Pb?!%, the total radiation effect of which makes a signifi- 
cant contribution to the dose, are especially valuable. Information 
about the solubility of thorium-containing substances and about the 
leachability of daughter products may be used to solve a number of 
problems in the evaluation of dose burdens according to the deposi- 
tion of radionuclides and planning of prophylactic and therapeutic 
measures. Data are presented on the solubility of thorium dioxide 
(ThO2) in distilled water, physiologic solution, 0.22% sodium solu- 
tion, 0.3% HCI solution, and gastric juice, and the leaching of ?7*Ra 
and ?!2Pb by these solvents. 


ANIMALS 
REFER ALSO TO CITATION(S) 19807, 19808, 19968 


19999 (LA—6898-PR, pp 4-7) Trace element metabolism. 
Thomas, R.G.; Anderson, E.C.; Richmond, C.R. Jul 1977. 
In Biomedical and Environmental Research program of the 
LASL Health Division. Progress report, January—December 1976. 
Studies on trace element metabolism consisted of the follow- 
ing: retention of '°°Cd in mice, rats, monkeys, and dogs; and '7Cs 
whole-body content in a normal New Mexico population. (HLW) 


20000 (UCRL—51939) Transfer coefficients for the prediction of 
the dose to man via the forage-cow-milk pathway from radionuclides 
released to the biosphere. Ng, Y.C.; Colsher, C.S.; Quinn, D.J.; 





2064 ENERGY RESEARCH ABSTRACTS 


Thompson, S.E. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 15 Jul 1977. Contract W-7405-ENG-48. 146p. Dep. 
NTIS, PC A07/MF AOl1. 

This document presents tables of diet-to-milk transfer coeffi- 
cients for radioactive and stable isotopes in the cow. The values are 
based on an extensive literature review of the secretion of radioiso- 
topes in milk and the concentrations of radioactive or stable isotopes 
in milk and feed. Transfer coefficients were compiled and tabulated 
for isotopes of more than 70 elements. The values are summarized in 
a table of elemental transfer coefficients and also organized into 

—- tables that reveal their elemental systematics and the effects 
physical and chemical form. 


20001 Effects of iron deficiency on the absorption and distribu- 
tion of lead and cadmium in rats. Ragan, H.A. (Battelle Pacific 
Northwest Labs., Richland, WA). J. Lab. Clin. Med.; 90: No. 4, 700- 
706(Oct 1977). 

In order to evaluate the effects of iron deficiency on the 
absorption of pollutant metals, an iron-deficient diet was fed to 
young rats until their tissue-iron stores were depleted. Prior to the 
development of anemia, the iron-deficient rats and littermate con- 
trols were administered an yy" of lead-210 or cadmi- 
um-109 and were killed 48 hr later. The body burden of lead was 
approximately 6 times greater, and that of cadmium approximately 7 
times greater, in iron-deficient rats than in the controls. No consis- 
tent effects were observed on concentrations of serum total lipids or 
serum proteins nor on protein electrophoretic patterns in rats with a 
deficit in iron stores. 


20002 Comparison of the half-life of inorganic and organic tin in 
the mouse. Brown, R.A.; Nazario, C.M.; de Tirado, R.S.; Castrillon, 
J.; Agard, E.T. (Center for Energy and Environment Research, San 
Juan, Puerto Rico). Environ. Res.; 13: No. 1, 56-61(Feb 1977). 

Tin-113-labeled bis-tributyltin oxide, TBTO, has been pre- 
pared from metallic ''*Sn. The half-life of the organotin has been 
compared with inorganic tin in the mice using a whole-body 
counter. The biological half-life of inorganic tin, 29 days, was not 
changed by injection of an excess of unlabeled tin. During the first 
several days TBTO was cleared rapidly from the body of the mouse. 
At later times the turnover rate of TBTO in the mice appeared to 
become asymptotic to that of inorganic tin. 


20003 Comparative evaluation of toxicity of cerium-144 and pro- 
methium-147 in rats, according to biochemical indices. Fedorova, 
A.V.; Zapol’skaya, N.A. (Leningrad Scientific Research Inst. of 
Radiation Hygiene). Radiobiology (USSR) (Engl. Transl.); 17: No. 2, 
75-80(1977). 

Translated from Radiobiologiya; 17: No. 2, 221-225(1977). 

Studies were made of changes in the histamine-histaminase, 
acetylcholine-chlinesterase system. The results indicated that signifi- 
cant changes in these systems were observed in the intestine and 
liver following administration of cerium-144, and negligible changes 
were noted with administration of promethium-147. These differ- 
ences are apparently related to the difference in energy of B- 
particles. 


20004 (ORNL-tr—4508) Microscopic a-dosimetry and morpho- 
metry in the skeleton. Polig, E. Translated by J.W. Crabbs from KFK 
Nachr.; 8: 10-16(1976). 12p. Dep. NTIS, PC A02/MF AO1. 

Results are reported from the study of the microdistribution 
of Pu-239 and Am-241 in rat bones and the determination of a 
radiation dose accumulated in the tissues in microscopic amounts by 
automated particle track counting of autoradiograms of bone tissues. 
It is principally the skeleton which is considered the critical organ 
for the Pu, Am, and Cm nuclides. Distribution is extremely irregular 
since these elements belong to the class of so-called surface seekers, 
i.e., they are concentrated on the internal and external boundary 
surfaces between the hard. mineral containing components, true bony 
tissue, and soft tissue, primarily marrow. The cell populations in the 
vicinity of these surfaces which rebuild the bone structure required 
by the growth process (resorption and synthesis) in this case retain 
locally those radiation doses which exceed by two orders of magni- 
tude the average skeletal dose calculated by assuming a uniform 
distribution of radioactivity. It is probably these cells which are 
transformed into tumorous cells by the effect of a radiation; this can 
ultimately be manifested on a macroscopic scale by the formation of 
osteosarcomas. Microdosimetric studies in this connection may con- 
tribute to the explanation of the mechanisms of tumor formation. 
Important formulations of the problem are the determination of 
radiation doses in different areas of the skeleton and thus the 
probability of cell encounter for specific incorporated amounts of a 
radionuclide, the effect of rebuilding processes on the distribution of 
radioactivity (incorporation of the nuclide in the hard tissues) and 
the dependency of these processes on age. In addition it is of interest 
to study the effectiveness of decorporating agents such as DTPA 
(diethylene triamine pentaacetic acid) on a microscopic scale in 
order to ascertain by way of example whether a reduction in local 
radioactivity concentrations also in fact occurs at points which are 
critical for tumor formation. 
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20005 (ORNL-tr—4502) Determining the total of rare-earth ele- 
ments of the y-subfamily and thorium in biological material. 
Mal’tseva, M.M.; Pavloskaya, H.A. Translated by G.D. Lord from 
Gig. Sanit.; No. 5, 87-90(1976). 6p. Dep. NTIS, PC A02/MF AO1. 

It was found to be possible to quantitatively analyze ***Th 
and rare earth isotopes in biological materials when they enter an 
organism as part of a barely soluble fluorine-containing concentrate. 
A method is proposed for determining rare earth isotopes of the 
yttrium subfamily and thorium when they are present together in 
biological material and in the presence of calcium, fluorine, silicon, 
iron, phosphorous, and traces of aluminum, chromium, and zircon- 
ium. 


20006 (ORNL-tr—4497) Metabolism of radionuclides of the 
thorium family in the organisms of rats upon intratracheal introduction 
of a dissolved thorium compound (ThCl,). Makeyeva, L.G. Translated 
by T.W. Appich, Jr. Gig. Sanit.; No. 8, 45-47(1973). Sp. Dep. 
NTIS, PC A02/MF AOl1 

Results are reported from studies on the metabolism of ?*Th 
and some of its decay products (?**Ra, ?!?Pb, and ?!?Bi) upon 
intratracheal introduction of a well dissolved thorium salt (ThCl,) in 
rats. 


PLANTS 
REFER ALSO TO CITATION(S) 19807 


MICROORGANISMS 
REFER ALSO TO CITATION(S) 19807 


THERMAL EFFECTS 
REFER ALSO TO CITATION(S) 19810 


INVERTEBRATES 
REFER ALSO TO CITATION(S) 20008 


20007 Effects of temperature and salinity on the embryonic de- 
velopment of Hydrobia ulvae (Pennant). Fish, J.D.; Fish, S. (Univ. 
Coll. of Wales, Aberystwyth). J. Mar. Biol. Assoc. U.K.; 57: No. 1, 
213-218(1977). 

The effects of temperature and salinity on the rate of embry- 
onic development and the survival of embryos to hatching have been 
analyzed by fitting surface responses. Percentage survival is high 
over a wide range of temperature/salinity combinations and the 
estimated optimum combination of temperature and salinity is 
19.9°C and 37.6% S. Hatching was recorded in salinities ranging 
from 8—60°/oo and at temperatures up to 35°C. The minimum time 
taken to hatching (5 days) was recorded over a range of 13—41%/o0 S 
and 22.5—33°C; at higher salinities embryonic development is pro- 
longed. The intensity of pigmentation of the veliger larvae is related 
to the salinity of the seawater in which development takes place; 
embryos incubated in low salinities hatch as larvae with little pig- 
mentation, while those incubated in high salinities show intense 
pigmentation. 


VERTEBRATES 


20008 Cold shock to aquatic organisms: guidance for power-plant 
siting, design, and operation. Coutant, C.C. (Oak Ridge National 
Lab., TN). Nucl. Saf.; 18: No. 3, 329-342(1977). 

Problems of cold-shock damages to aquatic organisms have 
arisen at some condenser cooling-water discharges of thermal power 
stations when the warm-water releases have suddenly terminated. 
The basis for such damage lies in the exposure of resident organisms 
to a rapid decrease in temperature and a sustained exposure to low 
temperature that induces abnormal behavioral or physiological per- 
formance and often leads to death. Although some spectacular fish 
kills from cold shock have occurred, the present knowledge of the 
hydraulic and biological processes involved can provide guidance 
for the siting, design, and operation of power-plant cooling systems 
to minimize the likelihood of significant cold-shock effects. Prevent- 
ing cold-shock damages is one consideration in minimizing overall 
environmental impacts of power-plant cooling and in balancing plant 
costs with environmental benefits. 


20009 Temperature-dependent growth and regression of epider- 
mal tumors in the European eel (Anguilla anguilla L.). Peters, G.; 
Peters, N. (Univ. of Hamburg, Ger.). Ann. N.Y. Acad. Sci.; 298: 245- 
260(1977). 
From Corference on aquatic pollutants and biologic effects 
with emphasis on neoplasia; New York, NY, USA (27 Sep 1976). 
See CONF-7609167—. 
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The population of eels in the Elbe estuary showed a high rate 
of affliction with epidermal papillomas. Distinct seasonal fluctuations 
were observed in the frequency of occurrence and tumor size. In 
spring and autumn, the frequency was low, and the tumors were 
relatively small. In summer, the tumors reached a maximum in both 
frequency and size. A distinct influence of water temperature on 
tumor growth was demonstrated experimentally. Summer tempera- 
tures of 15 to 22°C caused very rapid growth. In the field and in the 
laboratory, the tumors exhibited a fourfold increase in average 
volume within 3 months. These fast-growing neoplasms had certain 
relatively uniform histologic features. The tumor cells were separat- 
ed by wide intercellular spaces. The basal layer was composed of tall 
columnar cells, while the surface layer was composed of slightly 
flattened cells. Winter water temperatures (5 to 10°C) inhibited 
tumor growth and even caused tumor regression. In 3 months, the 
papillomas shrank to half of their initial size. Histologic and ultras- 
tructural examinations revealed signs of tissue degeneration: necro- 
biotic processes in the epidermal region, cellular and nuclear poly- 
morphisms, dissolution of membranes, loss of cell integrity, and 
loosening and reduction in size of the basal cell layer. 


CHEMICALS METABOLISM AND TOXICITY 
REFER ALSO TO CITATION(S) 16736, 19257, 19259, 19775 


20010 (CONF-730386—, pp 659-666) Development of method- 
ology and apparatus for the bioassay of oil. Lichatowich, J.A.; 
O'Keefe, P.W.; Strand, J.A.; Templeton, W.L. (Pacific Northwest 
Labs., Richland, WA). 1973. 

From Conference on the prevention and control of oil spills; 
Washington, DC, USA (13 Mar 1973) 

In Proceedings of joint conference on prevention and control 
of oil spills. 

Bioassay of petroleum or its components presents technical 
problems not encountered in testing of soluble and less volatile 
materials. The literature includes numerous accounts of toxicity for 
both crude and refined oil. In most instances, the indices of toxicity 
are based on metered inflow. Few such studies, however, consider 
the concentrations of oil in the water column to which the test 
organism is exposed. Essentially oil and water form a two-phase 
system. Even on a continuous flow basis, oil cannot be maintained as 
a homogeneous oil-water mixture within a bioassay test system. 
Homogenization techniques produce a totally artificial environment 
dissimilar to natural conditions characterized by a slick of floating 
oil. Furthermore, since subsurface oil concentrations may represent a 
small fraction of the metered inflow, currently applied indices of 
toxicity based on metered inflow may be erroneous. This presenta- 
tion summarizes techniques that may be applied in the bioassay of oil 
and other non-miscible materials. Special attention is directed to the 
above problems. Bioassay procedures are described that are conduct- 
ed in flow-through tanks equipped with gravity oil metering systems 
and static mixers to equilibrate diluent water. Oil concentrations 
measured at different depths are utilized to calculate the mean level 
of exposure of the test organisms in the water column. Habitat 
preference and behavior of the test organism during bioassay were 
assessed in relationship to toxicity. 


20011 (CONF-730386—, pp 697-702) Reinvestigation of South- 
ern California rocky intertidal beaches three and one-half years after 
the 1969 Santa Barbara oil spill: a preliminary report. Cimberg, R.; 
Mann, S.; Straughan, D. (Univ. of Southern California, Los Ange- 
les). 1973. 

From Conference on the prevention and control of oil spills; 
Washington, DC, USA (13 Mar 1973). 

In Proceedings of joint conference on prevention and control 
of oil spills. 

Ten rocky intertidal beaches in southern California, which 
were surveyed for a 12 month period following the 1969 Santa 
Barbara oil spill, were reinvestigated in June and July of 1972. Data 
from this 1972 survey as well as data collected during the same 
months on the samc beaches in 1969 and 1970 were analyzed by 
forming beach groupings using cluster analysis. This analysis indi- 
cates that sand movement and substrate stability are the two most 
important factors affecting the presence of marine organisms on 
these beaches during this period. Overall, the effect of the 1969 
Santa Barbara oil spill on the presence and abundance of rocky 
intertidal organisms was less important than other environmental 
factors. Most mortalities reported wre localized in tide pools and 
high intertidal areas. 


20012 (CONF-730386—, pp 725-731) Response of macroinverte- 
brates to gasoline pollution in a mountain stream. Bugbee, S.L.; 
Walter, C.M. (Environmental Protection Agency, Kansas City, 
MO). 1973. 

From Conference on the prevention and control of oil spills; 
Washington, DC, USA (13 Mar 1973). 
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In Proceedings of joint conference on prevention and control 
of oil spills. 

On November 23, 1969 a gasoline transport truck overturned 
on the U.S. Highway 16 bridge crossing Grace Coolidge Creek east 
of Custer in South Dakota, discharging an estimated 5,000 gallons 
(18.9 cubic meters) of aviation gasoline to the stream. Immediately 
following the spill, the gasoline was flushed downstream with large 
volumes of water to reduce the fire hazard in the park area. The 
sudden increase in flow thoroughly mixed the gasoline in the stream 
incorporating some fractions into the sediments. A biological survey 
immediately after the accident by South Dakota State Fisheries 
biologists indicated that the majority of aquatic invertebrates and 
about 2,500 fish (30 percent trout species) were killed for at least two 
miles (3.2 kilometers) downstream from the spill. Aside from the 
immediate toxicity, gasoline residues in the sediments on the rocks 
prohibited the recolonization of mayflies, stoneflies and certain cad- 
disflies for at least six months following contamination. In the 
contaminated reach, the midge Orthocladius was the most resistant 
organism to the gasoline residue, while the pronounced absence of 
mayflies and stoneflies demonstrated their sensitivity. The reappear- 
ance of mayfly and stonefly nymphs in the contaminated reach of 
stream 12 months after the spill indicated a significant degree of 
recovery in the macroinvertebrate community. A follow-up study 
three years after the spill documented complete recovery from 
gasoline pollution. The average diversity value of 4.00 for all stations 
indicated a healthy macroinvertebrate community. The persistence 
of gasoline in the stream bed six months after the spill as well as the 
restricted rate of recolonization of macroinvertebrates demonstrates 
complicated, long-term problems resulting from the interaction of 
petroleum products with the environment. 


CELLS 


20013 (LA—6898-PR, pp 117-120) Cytogenetics. Deaven, L.L.; 
Campbell, E.W.; Sanchez, C. Jul 1977. 

In Biomedical and Environmental Research program of the 
LASL Health Division. Progress report, January—December 1976. 

Studies were conducted on factors affecting the induction of 
chromosomal aberrations in hamster cells by cadmium. The follow- 
ing results were demonstrated: cadmium can induce chromosomal 
aberrations in vitro; cells grown in vitro differ considerably in the 
extent of their resistance to cadmium; serum concentration can alter 
the resistance to cadmium in a given cell line; cells may become 
tolerant to cadmium when grown in the presence of nontoxic levels 
of metal; and cells grown from several different organs of the same 
animal are equally susceptible to cadmium effects. (HLW) 


20014 Interactions of carcinogens with human cell DNA: damage 
and repair. Regan, J.D. (Oak Ridge National Lab., TN). pp 483-491 
of In Biological reactive intermediates. Jallow, D.J.; Kocsis, J.J.; 
Snyder, R.; Vainio, H. New York; Plenum Press (1977). 

An apparently important activity of chemical carcinogens is 
their ability to react with DNA (1). If the chemical interaction of 
carcinogens with DNA is of significance in the carcinogenic event, it 
is important to have an amount of information on these DNA 
damages and their repair. It is well known that when the DNA in 
cells is damaged by carcinogenic agents such as ultraviolet light, 
ionizing radiation, or chemical carcinogens, enzyme systems are 
present for the recognition and removal of these damages from 
DNA (2). Damaged regions of DNA are excised, and a nonsemicon- 
servative synthesis called repair replication occurs, utilizing new, 
undamaged nucleotides to restore the original base sequence and 
tertiary configuration to the DNA that was present before the 
damage (2). If the carcinogenic event is in fact a damage to DNA 
and if these damages to DNA are repaired, then it is conceivable that 
the carcinogenic event is either the result of residual damages that 
are not repaired for long times after the insult, because the repair 
system is saturated with damages, or the result of a system that is too 
slow, allowing the carcinogenic event to become fixed at a critical 
site in DNA before a repair system can reach it and repair it. 


MICROORGANISMS 


REFER ALSO TO CITATION(S) 16469, 19258, 19259, 19753, 
19805, 20022 


20015 (CONF-730386—, pp 421-426) Isolation and characteriza- 
tion of hydrocarbon-utilizing bacteria from Chedabucto Bay, Nova 
Scotia. Cundell, A.M.; Traxler, R.W. (Univ. of Rhode Island, Kings- 
ton). 1973. 

From Conference on the prevention and control of oil spills; 
Washington, DC, USA (13 Mar 1973). 

In Proceedings of joint conference on prevention and control 
of oil spills. 

Hydrocarbon-utilizing bacteria were isolated by enrichment 
culture techniques from littoral sediments and seawater collected in 
Chedabucto Bay, Nova Scotia, in 1972. The sample area received 
major Bunker C oil pollution in February 1970. Enrichment sub- 
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strates were naphthalene, and Nos. | and 6 fuel oils incubated at 0, 8 
and 25°C. Isolates have been obtained from samples of sediment and 
seawater on all enrichment substrates at temperatures of 25°C and 
8°C. Each isolate has been shown to grow on seawater medium with 
No. 1 fuel oil as the substrate. The isolates were screened on n- 
hexane, n-dodecane, 2,2-dimethylhexane, methylcyclohexane, p- 
xylene, n-hexylbenzene, and ae pe ae to demonstrate their profile 
of hydrocarbon utilization. Both aliphatic and aromatic hydrocarbon 
degrading bacteria were obtained from the samples. The relative rate 
of omne | of each isolate on solid media with the various substrates 
has been determined at 0, 8, 16 and 24°C. Viable cell counts in liquid 
culture with isolate 6-A7-25-1 were performed at 10°C and 20°C on 
naphthalene and n-hexadecane to determine generation time and lag 
time. 


20016 (CONF-730386—, pp 497-504) Experimental ecosystems 
to measure fate of oil spills dispersed by surface active products. 
Gatellier, C.R.; Oudin, J.L.; Fusey, P.; Lacaze, J.C.; Priou, M.L. 
(Institut Francais du Petrole, Malmaison, France). 1973. 

From Conference on the prevention and control of oil spills; 
Washington, DC, USA (13 Mar 1973). 

In Proceedings of joint conference on prevention and control 
of oil spills. 

Fooksieioss are being developed for using low-toxicity disper- 
sants to accelerate natural degradation of petroleum. Biological 
degradation of petroleum in seawater is discussed with regard to 
effects of temperature, the oxygen demand, and nutritive elements. 
Each ecosystem received pollutant at known concentration in the 
form of a mixture of crude oil and surfactant. Sequential chemical 
analyses of oil residues as microbial growth proceeds indicated that 
the n-alkane components of the saturate fraction were preferentially 
utilized. Methods are described for measuring photosynthesis and 
residual toxicity. (HLW) 


20017 (CONF-730386—, pp 685-690) Microbial ecology of pe- 
troleum utilization in Chesapeake Bay. Walker, J.D.; Colwell, R.R. 
(Univ. of Maryland, College Park). 1973. 

From Conference on the prevention and control of oil spills; 
Washington, DC, USA (13 Mar 1973). 

In Proceedings of joint conference on prevention and control 
of oil spills. 

Analysis of water and sediments collected at two stations in 
Chesapeake Bay demonstrated four to five times the concentration 
of petroleum in an oil polluted site in Baltimore Harbor compared 
with the station in Eastern Bay which served as a control. The 
numbers of petroleum-degrading microorganisms, measured by 
direct and replica plating, in the water and sediment samples were 
related to the concentration of oil in each sample. Total yields of 
petroleum-degrading microorganisms grown on an oil substrate were 
greater for those organisms exposed to oil in the natural environ- 
ment. Microorganisms isolated from an oil-contaminated environ- 
ment produced cell yields under “natural” conditions, i.e., laboratory 
simulation of growth conditions in the natural environment, which 
equaled the yields of microorganisms which had not been previously 
exposed to oil and were grown under optimum conditions. Microor- 
ganisms isolated from water and sediment samples collected in 
Baltimore Harbor grew on substrates representative of the aliphatic, 
aromatic and refractory hydrocarbons. The hydrocarbon-utilizing 
fungus, Cladosporium resinae and actinomycetes were predominant 
among the hydrocarbon-utilizing isolates. Microbial degradation of 
petroleum in Chesapeake Bay appears to be mediated by the au- 
tochthonous microbial flora, the seasonal incidence of which is 
presently under study. 


20018 Survival of aerosolized bacteriophage phiX174 in air con- 
taining ozone-olefin mixtures. de Mik, G.; de Groot, I.; Gerbrandy, 
J.L.F. (Medical Biological Lab. TNO, Rijswijk, Netherlands). J. 
Hyg.; 78: No. 2, 189-198(Apr 1977). 

The effects of ozone and ozonized olefins on aerosol survival 
of bacteriophage phi X 174 were studied. The ozone concentrations 
used were between 0 and 110 parts/10°, giving decay rates up to 0.03 
min~*. The olefins used were trans-2-butene and cyclohexene in 
concentrations of 500 parts/10° and 2.4 parts/10°, respectively. Ole- 
fins alone have no effect, whereas in combination with ozone, decay 
rates of 0.1 min~' and higher were obtained. The results are dis- 
cussed in relation to the viricidal effect of open air. 


20019 Mechanisms of inactivation of bacteriophage phiX174 and 
its DNA in aerosols by ozone and ozonized cyclohexene. de Mik, G.; 
de Groot, I. (Medical Biological Lab. TNO, Rijswijk, Netherlands). 
J. Hyg.; 78: No. 2, 199-211(Apr 1977). 

The mechanisms of inactivation of aerosolized bacteriophage 
phi X 174 in atmospheres containing ozone, cyclohexene, or ozon- 
ized cyclohexene were studied by using **P-labelled phage. The 
inactivation of the aerosolized phage in clean air or in air containing 
cyclohexene is due to damage of the protein coat since the deoxyri- 
bonucleic acid (DNA) extracted from the inactivated phage retains 
its biological activity. Inactivation of the phage in air containing 
ozone is mainly due to protein damage whereas inactivation in air 
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containing ozonized cyclohexene is due both to protein and DNA 
damage. Sucrose gradient analysis shows that aerosolized inactivated 
phi X 174 releases unbroken DNA. In contrast, the DNA from 
phage phi X 174 inactivated by ozonized cyclohexene is broken. The 
inactivation of aerosolized phage phi X 174-DNA was studied in the 
same atmospheres using **P-labelled DNA. Phi X 174-DNA aeroso- 
lized in clean air or air containing cyclohexene at 75% r.h. is 
inactivated by a factor of 2 in 30 min. The inactivated DNA is 
broken. Ozone as well as ozonized cyclohexene inactivates DNA 
very fast causing breaks in the molecule. This is in contrast with the 
intact bacteriophage in which ozone does not produce breaks in the 
NA. 


20020 Evaluation of the toxic effect of Cd?* and Cd(CN)? « ions 
on the growth of mixed microbial population of activated sludges. 
Cenci, G.; Morozzi, G. (Universita degli Studi di Perugia, Italy). Sci. 
Total Environ.; 7: No. 2, 131-143(Mar 1977). 

The effect has been studied of Cd** and Cd(CN),* ions on 
the growth and enzymatic activity of mixed microflora from activat- 
ed sludges. Both ions tested significantly inhibited the growth of 
microorganisms, estimated by means of the optical density, and the 
inhibitory effect of Cd?* was significantly greater than that of 
Cd(CN),?" at the same mass and molar concentrations. There was 
also inhibition of the maximum uptake rate of glucose, but in this 
case there were no statistically significant differences between the 
inhibitory effect of the corresponding mass and molar concentrations 
of Cd** and Cd(CN),4*. 


PLANTS 


REFER ALSO TO CITATION(S) 19696, 19760, 19796, 19800, 
19805, 19922, 20047 


20021 (CONF-730386—, pp 671-683) Salt marsh microcosm: an 
experimental unit for marine pollution studies. Nadeau, R.J.; Roush, 
T.H. (Environmental Protection Agency, Edison, NJ). 1973. 

From Conference on the prevention and control of oil spills; 
Washington, DC, USA (13 Mar 1973). 

In Proceedings of joint conference on prevention and control 
of oil spills. 

Present day bioassay procedures are inadequate to assess 
impact of a pollutant upon the environment. Using a single species 
tested under rigid laboratory conditions does not produce ecologi- 
cally relevant information. A salt marsh microcosm was established 
and monitored to assess its applicability as a water pollution research 
tool toward determining the impact of oil spills upon coastal salt 
marshes. Growth of the major grass species was a measure of 
similarity between a nearby native salt marsh and the microcosm. No 
significant differences in growth were observed in low (Spartina 
alterniflora) and high marsh (Spartina patens and Distichlis spicata) 
species during most of the growing season. Gas chromatography, 
ultraviolet and fluorescent spectrophotometry were used to monitor 
the fate of oil released into one side of the microcosm. High boiling 
range hydrocarbons probably of biogenic origin, interfered with 
quantification by ultraviolet and fluorescent spectroscopy, but could 
be separated by gas chromatography for qualitative examination. 
Salt marsh microcosms can be easily used for studying the fate and 
effects of pollutants through a program of careful observation and 
monitoring. 


20022 (CONF-730386—, pp 703-714) Toxicity of crude oil and is 
components to freshwater algae. Kauss, P.; Hutchinson, T.C.; Soto, 
C.; Hellebust, J.; Griffiths, M. (Univ. of Toronto). 1973. 

From Conference on the prevention and control of oil spills; 
Washington, DC, USA (13 Mar 1973). 

In Proceedings of joint conference on prevention and control 
of oil spills. 

Field and laboratory experiments have been conducted to 
determine the toxicity of crude oil to freshwater algae. In the field, 
experiments were continued for a two year period and changes in 
the abundance and species composition of phytoplankton tabulated. 
Species were found to differ markedly in their response to an oil 
spill—varying from considerable suppression of growth to stimula- 
tion. In the laboratory, the effects of aqueous extracts of seven crude 
oils on a selected test species, Chlorella vulgaris, were determined. 
Marked differences in toxicity, as indicated by reduced growth, were 
found to exist between oils. Work with oil extracts of different ages 
suggests that the short-term toxicity of oils is due to the rapid loss of 
volatile compounds. Differences in the toxicity of selected aromatic 
components of crude oils—benzene, toluene, o-xylene and naphtha- 
lene—were observed and are believed to relate to an increase in 
methylation. Aqueous crude oil and naphthalene depressed 'C- 
NaHCO; uptake (i.e., photosynthesis) of Chlamydomonas angulosa, 
*C-naphthalene was rapidly taken up by Chlamydomonas cells. 
However, release of this compound was much slower, and, in 
unwashed cells, seemingly dependent upon cell division. Possible 
mechanisms of crude oil toxicity are discussed. 
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20023 Effects of simulated rain acidified with sulfuric acid on 
host-parasite interactions. Shriner, D.S. (Oak Ridge National Lab., 
TN). Water, Air, Soil Pollut.; 8: 9-14(1977). 

Wind-blown rain, rain splash, and films of free moisture play 
important roles in the epidemiology of many plant diseases. The 
effects of simulated rain acidified with sulfuric acid were studied on 
several host-parasite systems. Plants were exposed in greenhouse or 
field to simulated rain of pH 3.2 +- 0.1 or pH 6.0 +- 0.2. Simulated 
rain of pH 3.2 resulted in: (1) an 86% inhibition in telia production of 
Cronartium fusiforme on Quercus phellos; (2) a 66% inhibition of 
reproduction of Meloidogyne hapla on field-grown Phaseolus vul- 

aris; (3) a 10% decrease in the severity of Uromyces phaseoli on 
ield-grown Phaseolus vulgaris; and (4) an inhibition of Rhizobium 
nodulation of Phaseolus vulgaris and Glycine max by an average of 
73%. Effects on halo blight of kidney bean (caused by Pseudomonas 
phaseolicola) depended upon the segment of the disease cycle in 
which the rain occurred: simulated rain of pH 3.2 applied to plants 
before inoculation stimulated disease development; suspension of 
inoculum in rain of pH 3.2 decreased inoculum potential; and rain of 
pH 3.2 applied to plants after infection inhibited disease develop- 
ment. Scanning electron microscopy of epicuticular waxes on leaves 
of Quercus phellos and Phaseolus vulgaris showed marked erosion of 
those surfaces by rain of pH 3.2, indicating possible influences on the 
structure and function of plant cuticles. These results suggest that 
the acidity of rain is a new parameter of environmental concern, and 
underline the need for study of the consequences of prolonged 
exposure of both agronomic and natural ecosystems to this stress 
factor. 


20024 Mercury, arsenic and selenium fall-out from an industrial 
complex studied by means of lichen transplants. Steinnes, E. (Inst. for 
Atomic Energy, Kjeller, Norway); Krog, H. Oikos; 28: No. 2-3, 160- 
164(1977). 

Transplants of the lichen Hypogymnia physodes were sub- 
jected to neutron activation analysis in a study of air-borne pollution 
from an industrial complex in Sarpsborg, Norway. Compared with 
samples taken from the natural vegetation in the vicinity of the 
industrial complex, the transplant technique proved to be an efficient 
means of studying local mercury fall-out from industrial sources. 
The content of mercury in naturally occurring specimens of the 
same species was much lower than in the transplants. This may be 
due mainly to damage of the natural vegetation by SO2 pollution. No 
significant increase in the concentration of arsenic or selenium was 
found in the natural vegetation or in the transplants in the neighbor- 
hood of the industrial complex, indicating that the release of these 
elements into the air from industrial works in Sarpsborg is low. 


20025 Hydroponic growth of crops in presence of ‘C- 
benzo(a)pyrene. Blum, S.C.; Swarbrick, R.E. (Exxon Research and 
Engineering Co., Linden, NJ). Prepr., Div. Pet. Chem., Am. Chem. 
Soc.; 20: No. 4, 869-875(Sep 1975). 

From 170. American Chemical Society national meeting; 
Chicago, IL, USA (24 Aug 1975). 

See CONF-750806—P4. 

An attempt was made to evaluate the fate of a polynuclear 
aromatic hydrocarbon in the food chain under severe and exaggerat- 
ed experimental conditions. Green beans, cantaloupes, and cotton 
were grown hydroponically in nutrient-containing aqueous solutions 
saturated with carbon-14 labeled benzo(a)pyrene, a known carcino- 
gen. The plants were selected because of different growing times 
involved: 6, 12, and 22 weeks for green beans, cantaloupes, and 
cotton, respectively, as well as the great differences in these plant 
types. Results indicate that the translocation or migration of polynu- 
clear aromatic hydrocarbons during the growth cycle of crops is not 
a reasonable expectation. Any such contamination found in crops 
would, therefore, require some other explanation. 


INVERTEBRATES 
REFER ALSO TO CITATION(S) 19796, 19797, 19798, 19800, 19806 


20026 (CONF-730386—, pp 173-177) Determination of n-alkane 
and methylnaphthalene compounds in shellfish. Blaylock, J.W.; 
O'Keefe, P.W.; Roehm, J.N.; Wildung, R.E. (Pacific Northwest 
Labs., Richland, WA). 1973. 

From Conference on the prevention and control of oil spills; 
Washington, DC, USA (13 Mar 1973). 

In Proceedings of joint conference on prevention and control 
of oil spills. 

During the course of investigations to determine the possible 
toxicity of petroleum to marine biota, it became evident that quanti- 
tative estimates of the petroleum components in water and biota 
would assist in meaningful interpretation of the results of bioassays. 
However, published procedures for estimation of n-alkanes in marine 
biota were largely qualitative, and even less effort had been afforded 
the measurement of aromatic petroleum residues. A method original- 
ly utilized for determination of polycyclic aromatic hydrocarbons in 
foods was therefore adapted for the digestion of tissue and extraction 
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of hydrocarbons from shellfish exposed to petroleum during bioas- 
says. Tissue extracts were partitioned into saturate and aromatic 
fractions by column chromatography. Using gas-liquid chromato- 
graphy, the n-alkanes of carbon numbers 12 to 19, and the methyl 
substituted naphthalenes were identified in the saturate and aromatic 
fractions, respectively. Both groups of compounds were quantitated 
by reference to an internal standard. The procedure allowed recov- 
ery of over 70 percent of n-alkanes and methylnaphthalenes applied 
to the tissues prior to digestion. Minimum detectable levels for n- 
alkanes and methylnaphthalenes were approximately 0.08 to 0.15 and 
0.03 to 0.04 ng/g of wet tissue, respectively. 


20027 (CONF-730386—, pp 691-695) Effects of seawater ex- 
tracts of crude oil on carbon budgets in two species of mussels. 
Gilfillan, E.S. (Univ. of Massachusetts, Gloucester). 1973. 

From Conference on the prevention and control of oil spills; 
Washington, DC, USA (13 Mar 1973). 

In Proceedings of joint conference on prevention and control 
of oil spills. 

Effects of crude oil and salinity stress on the metabolism of 
two common filter feeding animals (Mytilus edulis and Modiolus 
demissus) have been investigated. Carbon budgets have been calcu- 
lated for each species under a variety of combination of oil content 
and salinity. Both reduced salinity and crude oil tend to decrease the 
net carbon balance for each species; stresses from each source were 
additive in their effects on experimental animals. Although similar 
responses to oil were shown by each species, Mytilus appeared to be 
somewhat more resistant to oil than Modiolus. 


20028 Effect of copper (II) chloride on the hatching rate of 
Artemia salina (L.). Jorgensen, K.F.; Jensen, K. (Biokon, Copenha- 
gen). Chemosphere; 6: No. 6, 287-291(1977). 

The effect of copper (II) chloride on the hatching rate of the 
brine shrimp Artemia salina (L.) is examined. Medium hatching rate 
in 48 hours is observed at 14 ppB Cu’, and minimum effect level is 
below 1 ppB Cu”. It is possible to conclude that even a minor 
discharge of copper into the nearshore sea should give reason for 
cautiousness. 


20029 Neoplasms in estuarine mollusks and approaches to ascer- 
tain causes. Farley, C.A. (Dept. of Commerce, Oxford, MD). Ann. 
N.Y. Acad. Sci.; 298: 225-232(1977). 

From Conference on aquatic pollutants and biologic effects 
with emphasis on neoplasia; New York, NY, USA (27 Sep 1976). 

See CONF-7609167—. 

The bivalve, Macoma balthica, was maintained for extended 
periods under controlled laboratory conditions and dieldrin was 
administered with food. Samples of clams were taken weekly for the 
first 6 weeks and then monthly samples were taken. Data were 
recorded on condition index, histopathology, and mortality. Declin- 
ing condition indexes always preceded mortalities. Histopathologic 
studies demonstrated the presence of numerous naturally occurring 
diseases. Evidence of increased hyperplasia was noted in kidney and 
other tissues. (HL W) 


20030 Role of the registry of tumors in lower animals in the study 
of environmental carcinogenesis in aquatic animals. Harshbarger, J.C. 
(Smithsonian Institution, Washington, DC). Ann. N.Y. Acad. Sci.; 
298: 280-289(1977). 

From Conference on aquatic pollutants and biologic effects 
with emphasis on neoplasia; New York, NY, USA (27 Sep 1976). 

See CONF-7609167—. 

The registry is mainly involved in specimen storage, diagnos- 
tics, information retrieval, and other service activities. In addition, 
however, the registry participates in surveys, identifies unique le- 
sions or tumorous populations, and takes a supportive or dominant 
role in pertinent research projects. It is hoped that these efforts will 
benefit the fight against cancer by contributing further to the discov- 
ery of new carcinogens, indicators of environmental carcinogens, 
animal models for cancer studies, efficacious methods for screening 
carcinogens, and of reservoirs of carcinogens in food sources and by 
helping to provide an overall understanding of the neoplastic pro- 
cess. 


20031 Neoplasia in soft-shell clams (Mya arenaria) collected from 
oil-impacted sites, Yevich, P.P.; Barszez, C.A. (Environmental Pro- 
tection Agency, Narragansett, RI). Ann. N.Y. Acad. Sci.; 298: 409- 
426(1977). 

From Conference on aquatic pollutants and biologic effects 
with emphasis on neoplasia; New York, NY, USA (27 Sep 1976). 

See CONF-7609167—. 

Soft-shell clams were collected from oil spill sites in Maine 
and prepared for microscopic examination. Over a 5-yr period clams 
from Long Cove showed neoplasia in the reproductive tract of males 
and females. The pattern of histogenesis during development of the 
clams is described. Metastases were noted in the visceral connective 
tissue and in blood vessels of the gills. In clams from Harpswell 
Neck neoplastic cells of hematopoietic origin diffused throughout 
the connective tissue of these clams. There was no relationship 
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between the sex or stage of development of the animals and the 
presence of neoplastic cells. The development of neoplasms could 
not be associated with any seasonal or cyclic change. (HLW) 


20032 Interaction of chemical pollutants and virus in a crusta- 
cean: a novel bioassay system. Coulch, J.A.; Courtney, L. (Environ- 
mental Protection Agency, Gulf Breeze, FL). Ann. N.Y. Acad. Sci.; 
298: 497-504(1977). 

From Conference on aquatic pollutants and biologic effects 
with emphasis on neoplasia; New York, NY, USA (27 Sep 1976). 

See CONF-7609167—. 

A large group of shrimp, 23.3 percent of which had light 
patent Baculovirus infections, was divided equally into two groups. 
One group was exposed to the chemical stressor Aroclor 1254 (a 
polychlorinated biphenyl) at 0.7 ppB for 35 days in flowing 
seawater. The other group was maintained as a control group in 
flowing seawater. Viral prevalence in exposed shrimp samples in- 
creased with time at a significantly greater rate than did viral 
frequency in control shrimp. Viral prevalence in Aroclor-exposed 
shrimp survivors was 75 percent after 35 days, whereas in control 
shrimp, only 45.7 percent had patent viral infections. This finding 
suggests an interaction among chemical stressor (Aroclor 1254), 
host, and virus. The nature or mechanism of this interaction has not 
been defined, but the shrimp-virus system shows promise for future 
bioassays of influence of low concentrations of pollutants on natural 
pathogen-host interactions. 


20033 Accumulation and release of fuel-oil-derived diaromatic 
hydrocarbons by the polychaete Neanthes arenaceodentata. Rossi, 
S.S.; Anderson, J.W. (Texas A and M Univ., College Station). Mar. 
Biol.; 39: No. 1, 51-55(1977). 

Male and gravid female Neanthes arenaceodentata (Moore) 
(Polychaeta: Annelida) were experimentally exposed to a sublethal 
concentration of No. 2 fuel oil seawater extract for 24 h. Within 1 hr 
both sexes had incorporated, in equal proportions, most of the 
diaromatic hydrocarbons (naphthalene, methylnaphthalenes) eventu- 
ally accumulated. No net loss of accumulated naphthalenes was 
observed during the exposure period. When returned to hydrocar- 
bon-free seawater, male worms slowly released naphthalenes down 
to undetectable (<0.1 ppM) levels in 400 hr (17 days). Gravid 
females retained essentially all of the originally accumulated naphth- 
alenes for 3 weeks, at which time they released their eggs during 
fertilization, with subsequent dramatic decreases in naphthalenes 
content. Zygotes and trochophore larvae from exposed females 
contained 18 ppM naphthalenes, accounting for a majority of those 
amounts initially present in parent females. As trochophore larvae 
developed into 18-segment juveniles, naphthalenes concentrations 
dropped to near undetectable levels (0.4 ppM) in 21-day old juve- 
niles (= 18-segment worms). When sampled at the next stage of 
development (32-segment worms) 5 days later (1050 hr after expo- 
sure of gravid females), offspring were free of naphthalenes. Results 
suggest the importance of lipid-rich eggs in the accumulation and 
retention of diaromatic hydrocarbons by marine polychaetes. 


20034 Study of the effects of copper applied continuously and 
discontinuously to specimens of Mytilus edulis (L.) exposed to steady 
and fluctuating salinity levels. Davenport, J. (Marine Science Labs., 
Menai Bridge, Eng.). J. Mar. Biol. Assoc. U.K.; 57: No. 1, 63- 
74(1977). 

The survival and behavior of specimens of Mytilus edulis (L.) 
exposed to discontinuous and continuous copper regimes was inves- 
tigated in both fluctuating salinity conditions and in constant full 
strength sea water. Continuous 0.5 and 0.25 ppM added copper 
caused damage to mussels within 1 to 2 days; the M.L.T. for 0.5 
ppM Cu* was about 2 days, for 0.25 ppM Cu* 4 to 5 days. In full 
strength sea water a 6 hr on 6 hr off 0.5 ppM Cu* regime caused no 
damage at all in 5 days and it was found that this was because 
Mytilus can detect copper in its environment and close its shell 
valves to avoid the detrimental consequences of exposure to copper. 
In fluctuating salinity regimes it was found that the timing of copper 
delivery was extremely important; animals survived copper delivery 
occurring at low or falling salinities because of interacting closure 
responses to copper and low salinities. It is suggested that these 
results cast doubt upon the usefulness of Mytilus, and other animals 
which possess similar closure mechanisms, in the role of a biological 
pollutant monitoring system. 


VERTEBRATES 


REFER ALSO TO CITATION(S) 19786, 19794, 19797, 19799, 
19806, 19898, 20030, 20047 


20035 (CONF-730386—, pp 667-670) Toxicity and avoidance 
tests with Prudhoe Bay oil and pink salmon fry. Rice, S.D. (Auke Bay 
Fisheries Lab., AK). 1973. 

From Conference on the prevention and control of oil spills; 
Washington, DC, USA (13 Mar 1973). 
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In Proceedings of joint conference on prevention and control 
of oil spills. 
ith the potential of oil pollution harming Alaska’s marine 
resources, experiments were conducted at the National Marine Fish- 
eries Service, Auke Bay Fisheries Laboratory to determine the 
concentrations of Prudhoe Bay crude oil that are acutely toxic to 
pink salmon fry in fresh water and seawater and also the concentra- 
tions of this oil that the fry would avoid. Observed 96-hour TLM 
values were 88 mg of oil/liter of water in fresh water and 213 mg/ 
liter in seawater in June and 110 mg/liter in seawater in August. 
Among fry held in seawater, older fry were more susceptible to oil 
toxicity than younger fry and older fry were also more sensitive in 
their detection and avoidance of oil; older fry in seawater avoided 
oil concentrations as low as 1.6 mg of oil/liter of water. The 
avoidance of oil by salmon fry was quite apparent and suggests that 
there is potential for oil pollution to change their migration behav- 
ior. 


20036 (LA—6898-PR, pp 7-10) Oil shale toxicity. Holland, 
L.M.; Tillery, M.I.; Smith, D.M.; Prine, J.R.; Thomas, R.G. Jul 
1977. 

In Biomedical and Environmental Research program of the 
LASL Health Division. Progress report, January—December 1976. 

Progress is reported on the following studies on oil shale 
toxicity: effects of inhalation of raw and retorted shale by hamsters 
on lungs and hematological valves; effects of intratracheal exposure 
of hamsters on macrophage response and pulmonary epithelium; and 
histochemical evaluation of lung tissue. (HLW) 


20037 Feeding tests in rats on mixtures of nitrite with secondary 
and tertiary amines of environmental importance. Lijinsky, W.; 
Taylor, H.W. (Oak Ridge National Lab., TN). Food Cosmet. Toxi- 
col.; 15: No. 4, 269-274(Aug 1977). 

The possible formation of N-nitroso dodccompounds in vivo 
from ingested secondary or tertiary amines and nitrite was tested 
with 13 amino compounds selected on the basis of their widespread 
availability to man. The amino compounds were administered to rats 
in the drinking-water with or without sodium nitrite. Survival rates 
differed little between the various groups and only a few of the 
amines, either alone or in combination with nitrite, induced a signifi- 
cant incidence of malignant tumors. Lucanthone gave rise to a 30% 
incidence of liver tumors when given alone but not when given in 
combination with nitrite. Chlordiazepoxide plus nitrite induced ner- 
vous system tumors in 10% of the animals, methapyrilene plus nitrite 
induced liver tumors in 30% and dimethyldodecylamine plus nitrite 
induced tumors of the urinary bladder in 10% of the treated rats. 
These results provide further evidence that ingestion of secondary 
and tertiary amines together with nitrite can lead to the formation of 
significant amounts of carcinogenic N-nitroso compounds in the 
stomach. 


20038 Toxic effects of cadmium on ciliary activity using a trache- 
al ring model system. Adalis, D. (Ball State Univ., Muncie, IN); 
Gardner, D.E.; Miller, F.J.; Coffin, D.L. Environ. Res.; 13: No. 1, 
111-120(Feb 1977). 

Experiments were performed to measure the effect of trace 
metals on ciliary activity using isolated hamster tracheal rings in an 
in vitro organ culture system. Dose—time response studies for 
various Cd concentrations and for lengths of exposure were con- 
ducted. Statistically significant reductions in ciliary activity occurred 
at concentrations as low as 0.006 mM of Cd. Validation of these in 
vitro results occurred when hamsters were exposed in vivo to a 
CdCl, aerosol of 2 ym particles at concentrations of 50 to 1420 pg/ 
m*. The length of time required for complete recovery was also 
studied following various exposure regimens. Since the effectiveness 
of the mucociliary escalator depends on normal functioning of the 
ciliated epithelium, it follows from the data presented that inhalation 
of this metal can inhibit the normal mucociliary function vital for 
clearance of agents from the respiratory tract. 


20039 Mercury accumulation in trout of southern Missouri. 
Lloyd, E.T.; Schrenk, W.T.; Stoffer, J.O. (Univ. of Missouri, Rolla). 
Environ. Res.; 13: No. 1, 62-73(Feb 1977). 

A study of mercury accumulation in trout taken from the 
trout parks and streams of southern Missouri is presented. Mercury 
in trout is determined by digestion in nitric acid, sulfuric acid, and 
potassium permanganate, followed by reduction and aeration for 
measurement by cold vapor atomic absorption. The mercury accu- 
mulation in trout collected and analyzed in this project ranged from 
0.1 to 0.3 ppM of mercury (ug of mercury/g of tissue). Previous 
analysis of trout collected in the mid to late 1940s from the same 
areas indicated mercury accumulations of approximately 3 ppM. 
Over the past 25 years, there appears to be a decrease in mercury 
found in trout of southern Missouri. 


20040 Distribution of neoplasms and other diseases in marine 
fishes relative to the discharge of waste water. Mearns, A.J.; Sher- 
wood, M.J. (Southern California Coastal Water Research Project, El 
Segundo). Ann. N.Y. Acad. Sci.; 298: 210-224(1977). 
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From Conference on aquatic pollutants and biologic effects 
with emphasis on neoplasia; New York, NY, USA (27 Sep 1976). 

See CONF-7609167—. 

This study was based on an examination of approximately 
290,000 fishes that comprised 151 species collected from southern 
California coastal waters, 1969 to 1976. Approximately 5 percent of 
the fishes were affected with external signs of disease, such as fin 
erosion, tumors, color anomalies, and attached macroparasites. Fin 
erosion diseases were reported in the greatest number of species and 
occurred at the highest frequencies. Fin erosion in Dover sole is the 
only disease that appears to be directly associated with discharge of 
municipal waste waters in southern California. It occurs primarily at 
one site, the Palos Verdes shelf, and appears to result from exposure 
to contaminated sediments at that site. The occurrence of skin 
tumors on young Dover sole covers an even wider geographic area, 
and the disease is quite similar to that which affects pleuronectids as 
far north as Bristol Bay, Alaska. The lack of association with specific 
waste discharge conditions coupled with an apparent relation to the 
life cycle of the Dover sole suggest that changes in waste discharge 
practices will have little impact on the prevalence of these tumors 
unless the changes affect survival rates and distributional patterns of 
young fish. The lack of infestation of Pacific sanddabs by the parasite 
P. cincinnatus at Palos Verdes is curious and deserves further study. 
It is possible that the high levels of chlorinated hydrocarbons in the 
tissues of bottom fish at Palos Verdes are inimical to this and, 
possibly other, attached macroparasites. 


20041 Environmental carcinogenesis studies in fishes of the Great 
Lakes of North America. Sonstegard, R.A. (Univ. of Guelph, Ontar- 
io). Ann. N.Y. Acad. Sci.; 298: 261-269(1977). 

From Conference on aquatic pollutants and biologic effects 
with emphasis on neoplasia; New York, NY, USA (27 Sep 1976). 

See CONF-7609167—. 

We report investigations conducted during 1973 to 1976 in 
which we surveyed fishes and their associated neoplasms that inhabit 
this lake system, with particular reference to polluted and nonpollut- 
ed waters. Through this approach, we have explored the potential 
utility of monitoring neoplasms in feral fishes as sentinel animals for 
the early detection of waterborne carcinogens. The lakes were 
surveyed by gill netting, with particular consideration given to 
coarse fishes, which have a wide geographic distribution in the lake 
system. Coarse fish were monitored inasmuch as they could be taken 
in numbers without aesthetic violation to sports fisheries and because 
they are often the only fishes that inhabit waters that receive heavily 
polluted effluents from the large urban and industrial centers on the 
lakes. The survey (more than 50,000 fish were captured and necrop- 
sied) was made with particular reference to adult fish, inashmuch as 
their larger size facilitated field necropsies and due to the fact that 
they would have received longterm exposure to environmental 
factors present. We detected epizootics of gonadal tumors in carp, 
goldfish, and carp x goldfish hybrids and papillomas in white suckers 
that appear to have environmental relevance and are therefore 
discussed in this paper. 


20042 Rehabilitating oiled aquatic birds. Smith, D.C. (Interna- 
tional Bird Rescue Research Center, Berkeley, CA). pp 241-247 of In 
1975 conference on prevention and control of oil pollution. Wash- 
ington, DC; American Petroleum Inst. (1975). 

From Conference on prevention and control of oil pollution; 
San Francisco, CA, USA (25 Mar 1975). 

See CONF-750386—. 

In the 1971 San Francisco oil spill, $900.00 was spent per 
successfully released bird, with 95% of the 4,686 treated birds dying 
in captivity. Through continuing research and development, those 
figures are improving. In 1973, the International Bird Rescue Re- 
search Center (IBRRC) treated 523 oiled birds with a 41% survival 
rate at a cost of approximately $15 per successfully released bird. 
The history, population effects, and physiological effects of oil 
pollution on birds are described here, and recommendations are 
given for treatment. The problems of maintaining aquatic birds in 
captivity are also discussed. Advance preparations of instructional 
materials, equipment, and supplies have been made by the IBRRC in 
anticipation of future oiled-bird incidents. Additional research is 
indicated. 


20043 Status of oiled wildlife: research and planning. Hay, K.G. 
(American Petroleum Inst., Washington, DC). pp 249-253 of In 1975 
conference on prevention and control of oil pollution. Washington, 
DC; American Petroleum Inst. (1975). 

From Conference on prevention and control of oil pollution; 
San Francisco, CA, USA (25 Mar 1975). 

See CONF-750386—. 

The cleaning and rehabilitation of oiled wildlife, especially 
waterfowl, has been one of our most difficult environmental prob- 
lems to solve. It is plagued by controversy, emotion, apathy, and a 
host of biological unknowns. Costs have been high and survival rates 
low. This paper discusses the efforts taken by organizations and 
individuals in recent years to reverse this trend. It assesses biological 
problems and outlines research results. It analyzes people problems 
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and wildlife contingency planning and presents a review of recent 
accomplishments in the United States, Canada, and Great Britain. 


MAN 
REFER ALSO TO CITA/ION(S) 19682, 19785, 19786, 19918, 19952 


20044 (COO—2874-22) Time series analysis of records of asth- 
matic attacks in New York City. Goldstein, I.F.; Rausch, L.E. 
(Columbia Univ., New York (USA)). 1977. Contract-EY-76-S-02- 
2874. 16p. (CONF- 770994—1). Dep. NTIS, PC A02/MF AO1. 

From International Epidemiological Association meeting; San 
Juan, Puerto Rico (Sep 1977). 

One of several methods developed to search for temporo- 
spatial patterns in the health variable, as an alternative method to 
overcome certain shortcomings that afflict the usual techniques of 
studying the acute health effects of air pollution by multiple regres- 
sion analyses, were used in an epidemiological study of asthmatic 
attacks in two areas of New York City (Harlem and Brooklyn), 
where aerometric monitoring stations are located to provide data on 
daily fluctuations in air pollution levels. Sulfur dioxide and smoke- 
shade were used as independent variables in the studies. 


20045 (COO—2874-23) New approach to regression in certain 
time/space series problems. Technical report No. 11. Sager, T.W. 
(Stanford Univ., Calif. (USA). Dept. of Statistics). 14 Oct 1977. 
Contract EY-76-S-02-2874. 15p. Dep. NTIS, PC A02/MF AO0Ol. 

This paper introduces a new method for estimating a dose- 
response relationship from spatially averaged time series of air 
pollution and health data. Because time is perceived as a nuisance 
parameter to be eliminated, least-squares regression and traditional 
time series methodology (e.g., spectral analysis, Box-Jenkins meth- 
ods) are rejected in favor of a nonparametric estimation procedure 
based on observing health effects in times of nearly equal pollution. 
The method requires estimating the ratio of two density functions 
and avoids problems of aggregation, linearity, and normality. The 
procedure seems most useful, at present, as a data analytic and data 
display device rather than as an inferential tool. 


20046 (COO—4023-2) Evaluation of carbon monoxide in blood 
samples from the second health and nutrition survey. Supplementary 
progress report, June 1—August 31, 1977. Radford, E.P. (Pittsburgh 
Univ., Pa. (USA). Graduate School of Public Health). 1977. Con- 
tract EY-76-S-02-4023. 2p. Dep. NTIS, PC A02/MF AO1. 

Blood samples from four locations were analyzed for CO 
using gas chromatography and spectrophotometric methods and 
computer analysis of data. Results were compared with values from 
chidren 12 years old or less, who were assumed to be non-smokers. 


20047 (ORNL/TM—S5496) Metabolic and environmental aspects 
of fusion reactor activation products: niobium. Easterly, C.E.; Shank, 
K.E. (Oak Ridge National Lab., Tenn. (USA)). Nov 1977. Contract 
W-7405-ENG-26. 92p. Dep. NTIS, PC A05/MF AO1. 

A summary of the metabolic and environmental aspects of 
niobium is presented. The toxicological symptoms from exposure to 
niobium are given, along with lethal concentration values for acute 
and chronic exposures. Existing human data are presented; animal 
uptake and retention data are analyzed for various routes of adminis- 
tration. Recommended metabolic values are also presented along 
with comments concerning their use and appropriateness. The natu- 
ral distribution of niobium is given for freshwater, seawater, and the 
biosphere. Concentration factors and retention of ®Nb in the envi- 
ronment are discussed with reference to: plant retention via leaf 
absorption; plant retention via root uptake; uptake in terrestrial 
animals from plants; uptake in freshwater organisms; uptake in 
marine Organisms; and movement in soil. Conclusions are drawn 
regarding needs for future work in these areas. This review was 
undertaken because niobium is expected to be a key metal in the 
development of commercial fusion reactors. It is recognized that 
niobium will likely not be used in the first generation reactors as a 
structural material but will appear as an alloy in such materials as 
superconducting wire. 


20048 Health care of people at work: exposure to oil mist in 
industry. Waldron, H.A. (Medical School of Birmingham, Eng.). J. 
Soc. Occup. Med.; 27: No. 2, 45-49(Apr 1977). 

This paper describes the risks associated with exposure to oil 
mist and outlines methods whereby these risks can be minimized. 


20049 Role of the National Cancer Institute in the National 
Cancer Program on environmental carcinogens. Flamm, W.G. (Na- 
tional Cancer Inst., Bethesda, MD). Ann. N.Y. Acad. Sci.; 298: 593- 
594(1977). 

From Conference on aquatic pollutants and biologic effects 
with emphasis on neoplasia; New York, NY, USA (27 Sep 1976). 

See CONF-7609167—. 

The following topics are discussed: the need for the National 
Cancer Institute to coordinate all cancer-related activities at the 
federal level and the desirability of programming so as to exploit the 
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best opportunities for alleviating the mortality, morbidity, and inci- 
dence of cancer in the United States; need for assessing opportunities 
for prevention of environmental carcinogenesis; creation of the 
Smoking and Health Program in the NCI; development of cancer 
atlases from a nationwide survey; and role of the NCI with respect 
to waterborne carcinogens. (HLW) 


20050 Puff-averaging analytical cigarette smoking device. 
Horton, A.D.; Apple, R.F.; Meyer, A.S.; Guerin, M.R. (Oak Ridge 
National Lab., TN). Tob. Sci.; 20: 22-24(1976). 

An improved 6-port puff-averaging analytical cigarette smok- 
ing device has been fabricated and tested for reliability by comparing 
the data obtained from it with those obtained from standard analyt- 
ical methods. The material of construction is primarily Teflon to 
minimize losses of highly reactive smoke constituents. This device is 
designed to smoke sequentially six cigarettes of any puff number and 
to inject an aliquot of the averaged smoke into any type of anaytical 
device or into a cold trap. Details of construction and complete 
circuit diagrams are shown. 


20051 Application of Steinbuch’s “lernmatrix” as a new math- 
ematical approach in the assessment of air pollution effects. Prinz, B. 
(Landesanstalt fuer Immissions- und Bodennutzungsschutz des 
Landes Nordrhein-Westfalen, Essen); Hower, J. Atmos. Environ.; 10: 
No. 12, 1133-1138(1976). 

Special investigations are being carried out on the effects of 
airborne lead on children, as part of a comprehensive surveillance 
system of air pollution effects on materials and biological receptors 
in the land Northrhine Westphalia. This study is executed in two 
stages. Firstly, blood lead of new-borns is compared with measures 
of airborne lead at the mother’s place of residence. From this 
comparison a correlation of r? = 0.40 was ascertained. Secondly, 
highly burdened children are selected and investigated for possible 
neurological retardation during their first year after birth. For this 
investigation, which is now under way in the Duisburg area, a newly 
developed technique is applied that is based on a standardized 
method for eliciting and categorizing infantile reflex patterns. The 
reduction of the resulting multivariate neurological profiles to an 
uniform scale of developmental age and the comparison to some 
reference group is carried out by the application of Steinbuch’s 
Lernmatrix (learning matrix). 


OTHER ENVIRONMENTAL POLLUTANT 
EFFECTS 


20052 (FDA—77-8026) Symposium on biological effects and 
measurement of radio frequency/microwaves. Hazzard, D.G. (ed.). 
(Department of Health, Education, and Welfare, Rockville, Md. 
(USA)). Jul 1977. 404p. (CONF-770247—). Information Staff, Rock- 
ville, MD. 

From Symposium on biological effects and measurement of 
radio frequency/microwaves; Rockville, MD, USA (16 Feb 1977). 

Twenty-eight papers presented at this meeting discuss the 
biological effects of microwave radiation on laboratory animals, 
methods for measurement of absorbed dose and dose rate distribu- 
tions, and animal studies of cataract induction following exposure to 
microwaves, and an epidemiological study of the health status of 
man following occupational exposure to microwave radiation. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 19916, 19956 


20053 (ADL—79475) Study to delineate operational safety and 
health problems in ERDA non-nuclear program. (Little (Arthur D.), 
Inc., Cambridge, Mass. (USA)). Aug 1976. Contract EX-76-C-01- 
2339. 90p. Dep. NTIS, PC AOS/MF AO1. 

Results are reported from a survey of non-nuclear experimen- 
tal projects sponsored by ERDA to identify operational safety and 
health problems that may require research and development effort to 
be resolved. Emphasis was placed on fossil energy; solar, geother- 
mal, and advanced energy; and conservation energy. Specific re- 
search projects are recommended. 


20054 (IS-M—111) Overview of grain dust explosion problems. 
Verkade, M.; Chiotti, P. (lowa State Univ. of Science and Technol- 
ogy, Ames (USA). Energy and Mineral Resources Research Inst.). 
1977. Contract W-7405-ENG-82. 47p. (CONF-771085—1). Dep. 
NTIS, PC A03/MF AO1. 

From International symposium on grain dust explosion prob- 
lems; Minneapolis, MN, USA (4 Oct 1977). 

The increase in grain elevator dust explosions during the past 
decade in Iowa prompted the 1975 state legislature to sponsor a 
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study of this problem at Iowa State University. A literature survey 
and bibliography were completed and an investigation of the low 
temperature decomposition products of grain dust was initiated. 
Results of the literature survey are summarized. The response of 
ionization and combustible gas detectors to low temperature (150 to 
225°C) aerosol and gases evolved from grain dust was tested. 
Results obtained indicate that such detectors may form the basis for 
an early warning system capable of detecting incipient fire or explo- 
sion. Further evaluation under a simulated dust environment is 
needed. The gases evolved from various grain dusts in the tempera- 
ture range 120 to 190°C were found to be primarily HxO, CO2, CO 
and with some dusts also Hz. The data show that hydrogen concen- 
trations can reach hazardous levels. Low levels of methane and 
other low molecular weight organic compounds are also evolved. 
The concentrations are sufficiently high to trigger combustible gas 
detectors. 


20055 (LA—6898-PR, pp 50-52) Glove permeability studies. 
Weeks, R.W. Jul 1977. 

In Biomedical and Environmental Research program of the 
LASL Health Division. Progress report, January—December 1976. 

Tests were performed to determine the rate at which various 
commercially available glove materials were permeated by methano- 
lic solutions of aromatic amines. Butyl gloves had the most rapid 
breakthrough of any gloves tested except the nitrile and polyethyl- 
ene samples. (HLW) 


20056 (LA—7033-PR) Environmental and radiological safety 
studies. Interaction of ***PuO. heat sources with terrestrial and 
aquatic environments. Progress report, July 1—September 30, 1977. 
Waterbury, G.R. (comp.). (Los Alamos Scientific Lab., N.Mex. 
(USA)). Nov 1977. Contract W-7405-ENG-36. 30p. Dep. NTIS, PC 
A03/MF AO1. 

The containers for ***PuO2 heat sources in radioisotope ther- 
moelectric generators are designed with large safety factors to 
ensure that they will withstand reentry from orbit and impact with 
the earth and safely contain the nuclear fuel until it is recovered. 
Existing designs have proved more than adequately safe, but the 
Office of the Assistant Director for Space Application of the ERDA 
Division of Nuclear Research and Application continually seeks 
more information about the heat sources to improve their safety. The 
work discussed here includes studies of the effects on the heat source 
of terrestrial and aquatic environments to obtain data for design of 
even safer systems. The data obtained in several ongoing experi- 
ments are presented; these data tables will be updated quarterly. 
Discussions of details of the experimental testing are minimized, and 
they will be largely repetitive in succeeding reports to emphasize the 
main purpose, compilation of all usable data generated in each 
experiment. This compilation includes data from environmental 
chamber experiments that simulate terrestrial conditions, experi- 
ments to measure PuQO, dissolution rates, soil column experiments to 
measure sorption of plutonium by soils, and several aquatic experi- 
ments. 


20057 (ORNL/TM—S5923) Health and Safety Research Division 
manual for the x-ray facility in Building 2008. Stansbury, P.S. (Oak 
Ridge National Lab., Tenn. (USA)). Nov 1977. Contract W-7405- 
ENG-26. — Dep. NTIS, PC A05/MF AOl1. 

The facility in the east end of Building 2008, ORNL, consists 
of an x-ray machine and a shielded enclosure. The x-ray machine is 
of the constant potential type and can be operated continuously at 
generating potentials up to 125 kVcp with tube currents ranging 
from 0.1 »A to 10 mA. Both the generating potential and the tube 
current are highly regulated and stabilized. The machine is installed 
and operated within a large shielded enclosure. In addition to the x- 
ray machine and its ancillary equipment, the shielded enclosure 
contains many of the features of a general chemistry and physics 
laboratory including work benches, sinks, storage space, and electri- 
cal and gas service. This manual contains instructions for the safe 
operation of the x-ray machine. 


20058 (SAND—77-1649) Heuristic approach to spark initiation 
of reactive solids. Searcy, J.Q. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). Nov 1977. Contract EY-76-C-04-0789. 22p. Dep. NTIS, PC 
A02/MF AOI. 

A conceptual model for spark initiation of reactive solids is 
proposed in this report in order to focus on an understanding of 
spark initiation that can lead to the development of more-desirable 
components. The proposed model is a direct extension of a model 
previously developed by others for initiation of gas phase reactions, 
therefore a review of earlier work is given. In the model, energy 
coupling from the spark channel into the reactive solid is modeled 
by a two wave structure—a shock wave, followed by a subsonic 
blast wave. Detonation is initiated in most cases if the shock wave is 
energetic, or a deflagration is initiated if the shock wave is weak and 
the blast wave is energetic. The division of energy between the two 
waves is determined by the rise-time (or frequency) of the spark 
during arc development. The amount of energy delivered into the 
spark channel for a given test circuit is a function of the apparent 
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spark resistance during arc development, and the apparent spark 
resistance is influenced by the conductive nature of the reactive 
solid. No new data are presented in this report, but suggestions are 
made for further work that could directly impact component design. 


20059 (STI/PUB—463) Handling of radiation accidents 1977. 
Proceedings series. (International Atomic Energy Agency, Vienna 
(Austria)). Jul 1977. 591p. (In several languages). (CONF-770220—). 
IAEA $42.00. 

From International symposium on the handling of radiation 
accidents; Vienna, Austria (2 Feb 1977). 

Despite the very high standards of safety so far achieved 
throughout all spheres of application of nuclear energy and the 
increasing stringency of regulatory measures applied to design, con- 
struction and operation, particularly within the nuclear power indus- 
try, the incidence of radiation accidents, however improbable, 
cannot be totally discounted. It is therefore essential that the regula- 
tory measures applied to minimize, to the extent practicable, the 
incidence of radiation accidents be complemented by effective ar- 
rangements designed to mitigate the effects of radiation accidents. 
The symposium, the second international symposium on the handling 
of radiation accidents to be held at the Agency’s headquarters in 
Vienna, was organized by the IAEA in co-sponsorship with the 
OECD Nuclear Energy Agency. The technical and administrative 
scope of plans of preparedness to mitigate the effects of a serious 
radiation accident is necessarily complex, since many areas of spe- 
cialization require to be co-ordinated. Much of the symposium was 
devoted to considering the objectives of such plans, their organiza- 
tion, their evaluation under simulated accident conditions, and the 
requirements for technical and medical support facilities. The 
volume contains the papers presented at the symposium and a record 
of the discussions which followed their presentation, together with a 
digest of the two panel discussions included in the program. 


20060 Investigation of mutagenic effects of products of ozonation 
reactions in water. Cotruvo, J.A. (Environmental Protection 
Agency, Washington, DC); Simmon, V.F.; Spanggord, R.J. Ann. 
N.Y. Acad. Sci.; 298: 124-140(1977). 

From Conference on aquatic pollutants and biologic effects 
with emphasis on neoplasia; New York, NY, USA (27 Sep 1976). 

See CONF-7609167—. 

Of the 28 compounds that were ozonated in the study and 
screened by the in vitro microbiologic mutagenic procedures, only 
seven indicated some level of activity. Ethanol was active in Sac- 
charomyces after prolonged ozonation; metabolic activation resulted 
in significantly reduced activity. Benzidine was mutagenic in Salmo- 
nella before and after ozonation, but conflicting results were ob- 
tained in several repeat experiments in Saccharomyces after ozona- 
tion. Phenol, hydroquinone, 2,4-dinitrotoluene, and nitrilotriacetic 
acid gave anomalous results in Saccharomyces after ozonation; al- 
though elevated activity was indicated in some of the experiments, it 
was not dose related. After ozonation, 1,1-diphenylhydrazine indi- 
cated weakly positive activity in one test in Salmonella, but no 
activity was found in a repeat sample. In the yeast, generally 
elevated activity after ozonation was not dose related. Thus, in 
general, ozonation under the conditions of this study did not induce 
substantial mutagenic activity in the compounds studied in the 
Saccharomyces and Salmonella microbial systems. Where activity 
was indicated, it usually resulted after prolonged exposure to ozone, 
was not dose related, and was not repeatable in some cases. General- 
ly, nitrogenous compounds seemed to have a greater propensity to 
produce activity after ozonation than did compounds without nitro- 
gen. It is possible that more activity would have been detected in 
some examples had higher compound dosages been employed where 
water solubility was a limiting factor. Continuation studies are 
expected to provide additional information by utilizing cosolvents to 
increase water solubility of such compounds as benzo[a]pyrene and 
by pursuing the identification of more of the ozonation products. 
Chlorine dioxide will also be investigated in similar experiments, and 
additional representative compounds will be considered. 


20061 (RFP-Trans—230) Decontamination of surfaces contami- 
nated with radioisotopes: decontaminating agents, cleanability of sur- 
faces of different kinds after their contamination with °°Sr, ©Cr, 
137Cs, 182Ir and 7°*TI. Golder, F.; Predmerszky, T.; Roka, O. 1976. 
Translation of Hungarian report. 13p. Dep. NTIS, PC A02/MF 
AOl. 

In every work site where radioactive isotopes are used one 
has to deal with the contamination of different surfaces, instruments, 
and equipment. Radioactive isotopes can contaminate in the form of 
gas, fog, dust, or solution. Most frequently, the contaminant will be 
adsorbed by the surface and/or it will dry to form dust and as such 
will be spread. Total cleansing of the contaminated surface is very 
difficult to accomplish, indeed, in most cases it is impossible with 
simple methods. Methods are described for the removal of ®Sr, 
Co, '7Cs, '%Ir, and 7°*T] from contaminated surfaces. 
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20062 Surface properties of a North Ray Crater soil (Apollo 16). 
Holmes, H.F.; Gammage, R.B. (Oak Ridge National Lab., TN). 
Earth Planet. Sci. Lett.; 35: 14-18(1977). 

Surface properties of lunar fines sample 67481 have been 
investigated by measuring the adsorptions of nitrogen (at -196°C) 
and water (at 20°C). Characteristics of this sample are similar to 
those of samples from other locations on the lunar surface and 
include the more typical alteration reaction with adsorbed water. 
Although their maturities are markedly different, the surface proper- 
ties of 67481 are very much like those of the more mature 63341 
from the adjacent station 13. These results indicate that the surface 
properties of lunar soils attain an equilibrium state faster than other 
properties used to indicate maturity. 


GEOLOGY AND HYDROLOGY 


REFER ALSO TO CITATION(S) 16437, 16477, 19747 


GEOPHYSICS 
REFER ALSO TO CITATION(S) 16602 


SEISMOLOGY AND TECTONICS 


20063 (JAB—99-111) Correlations between ground motion and 
building damage. Engineering intensity scale applied to the San Fer- 
nando earthquake of February 1971. Hafen, D.; Kintzer, F.C. (URS/ 
John A. Blume and Associates, Engineers, San Francisco, Calif. 
(USA)). Nov 1977. Contract EY-76-C-08-0099. 78p. Dep. NTIS, PC 
A05/MF AO1. 

The correlation between ground motion and building damage 
was investigated for the San Fernando earthquake of 1971. A series 
of iso-intensity maps was compiled to summarize the ground motion 
in terms of the Blume Engineering Intensity Scale (EIS). This 
involved the analysis of ground motion records from 62 stations in 
the Los Angeles area. Damage information for low-rise buildings 
was obtained in the form of records of loans granted by the Small 
Business Administration to repair earthquake damage. High-rise 
damage evaluations were based on direct inquiry and building in- 
spection. Damage factors (ratio of damage repair cost to building 
value) were calculated and summarized on contour maps. A statisti- 
cal study was then undertaken to determine relationships between 
ground motion and damage factor. Several parameters for ground 
motion were considered and evaluated by means of correlation 
coefficients. 


20064 (UCRL—79714) Geophysical assessment of near-field 
ground motion and the implications for the design of nuclear installa- 
tions. Bernreuter, D.L. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 30 Sep 1977. Contract W-7405-ENG-48. 
44p. (CONF-771058—1). Dep. NTIS, PC A03/MF AO1. 

From CSNI specialist meeting on the friuli earthquake and 
the antiseismic design of nuclear installations; Rome, Italy (11 Oct 
1977). 

This paper gives an in-depth discussion on the various meth- 
odologies currently available to predict the near-field ground motion 
from an earthquake. The limitations of the various methods are 
discussed in some detail in light of recently available data. It is 
shown that, (at least for California earthquakes) for an earthquake 
with a given magnitude a wide variation in the peak ground motion 
can occur. The change in the spectral content of the ground motion 
is given as a function of earthquake magnitude and peak ground 
acceleration. It is shown that the large g values associated with small 
earthquakes are relatively unimportant in the design provided the 
structures have a modest amount of ductility. Data recently obtained 
from the Friuli earthquake are also examined. Although not all the 
geophysical data are currently available, the provisional conclusion 
is reached that the relation between the strong ground motion from 
this earthquake and its source parameters is the same as for the 
western United States. 


20065 Present-day anthropogenic movements of the Earth's crust. 
Nikonov, A.A. (Inst. of Physics of the Earth, Moscow). Izv. Akad. 
Nauk SSSR, Ser. Geol.; No. 12, 135-150(Dec 1976). (In Russian). 

Man-made motions induced by the activity of man are subdi- 
vided according to factors generating the movements. These factors 
are the following: changes in the hydrodynamic and hydrostatic 
conditions in the earth during the ejection and assimilation of fluids, 
the effect of static pressure during mining, the redistribution of static 
loads at the surface, and dynamic interactions during explosions. 
During the removal of fluids and solids from the earth, sagging takes 
place near the surface parts of the earth's cover and crust which for 
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the most part cannot be considered as tectonic. The creation of 
additional loads during construction of large cities and the construc- 
tion of large water reservoirs causes downwarping of the earth's 
crust by a few tens of centimeters at a rate on the order of 1 cm/ 
year, and also earthquakes with a magnitude up to 5 to 6. Regulari- 
ties in the manifestations of this type of motion are considered with 
three reservoirs as examples: Lake Mead in North America, Caribe 
in Africa, and Coire in Indostan. During underground nuclear 
explosions in Nevada the existing fractures are extended over an area 
of hundreds of meters or kilometers at distances up to 6 km from the 
point of explosion. Man-made movements can include not only the 
sedimentary cover, but also the consolidated crust of the earth. In its 
characteristics and also in the area and depth of the involved parts of 
the earth’s crust, the man-made movements in a number of cases 
cannot be distinguished from present-day, natural tectonic move- 
ments, in any case the local movements, 54 references, 5 figures, 2 
tables. (SJR) 


GEOPHYSICAL SURVEY METHODS 
REFER ALSO TO CITATION(S) 16513, 16595, 16596, 16601 


MINERALOGY, PETROLOGY, AND ROCK 
MECHANICS 


REFER ALSO TO CITATION(S) 16487, 16488, 16489, 16493, 
16516, 19255 


20066 (NP—21947) Mineral resources of the lower Mekon Basin 
and adjacent areas of Khmer Republic, Laos, Thailand and Republic of 
Viet-nam. Mineral resources development series, No. 39. Workman, 
D.R. (United Nations Economic and Social Commission for Asia 
and the Pacific, Bangkok (Thailand)). 1977. 155p. Dep. NTIS (US 
Sales Only), PC A08/MF AOl1. 

This document is divided into two sections dealing with 
metallic ore minerals, and fuel and industrial minerals. (DLC) 


20067 (UCID—17541) Rock equation of state: a constitutive 
computer model. Kamegai, M. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 24 Aug 1977. Contract W-7405-ENG- 
48. 34p. Dep. NTIS, PC A03/MF AOl1. 

A constitutive model for a rock equation of state was devel- 
oped in HEMP and CEL-HEMP computer codes. The model in- 
cludes the mechanical and thermal properties of soil, such as elastic- 
ity, pore closure, compaction, and vaporization. Three test problems 
were computed using the equation of state: ground motion following 
the LATIR event, impact vaporization of preheated plates, and 
surface motion produced from exploding a 3.7-kg(10-lb) charge at a 
depth of 6.5 m. Agreement between our computations from the 
model and actual measurements is remarkably close. 


20068 (UCID—17589) Proposed apparatus for measuring inter- 
nal friction in rocks at high temperatures and pressures: a design 
analysis. Bonner, B.P. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 3 Oct 1977. Contract W-7405-ENG-48. 21p. 
Dep. NTIS, PC A02/MF AOl1. 

An apparatus is described that measures internal friction in 
rocks at high temperatures (approximately 800°C) and pressures 
(approximately 1.0 GPa). Steady oscillations (approximately 1.0 Hz) 
are induced in a jacketed sample while coaxial capacitive transducers 
monitor the resulting radial strain. Sample strains are continuously 
compared to the deformation of a low-loss standard, which acts as a 
stress transducer. The stress state produced is uniaxial stress. We use 
the theory of viscoelasticity to partition the loss into components 
depending on pure shear and dilatation. The theoretical results 
emphasize the importance of ultimately measuring each loss indepen- 
dently. 


GEOCHEMISTRY 


REFER ALSO TO CITATION(S) 16790, 16819, 16963, 16970, 
16971, 18433 


20069 (CONF-770102—, pp 177-187) Leaching and alteration of 


= Vidale, R.; Charles, R. (Los Alamos Scientific Lab., NM). 
1977. 

From Workshop on ceramic and glass radioactive waste 
forms; Germantown, MD, USA (4 Jan 1977). 

In Ceramic and glass radioactive waste forms. 

Ceramic or glass radioactive waste forms will not be thermo- 
dynamically stable phase assemblages under the physical and chemi- 
cal conditions of proposed storage. A closely analagous problem is 
being studied: the alteration, permeability, and leachability of the 
warm rock that serves as a heat reservoir for geothermal systems. 
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20070 (Y/OWI/SUB—77/14268, pp 33-34) Sorption and fix- 
ation of large cations by shale formations. Brindley, G.W. (Pennsyl- 
vania State Univ., University Park). 20 Aug 1977. 

From Conference on waste-rock interactions; University 
Park, PA, USA (6 Jul 1977). 

In National waste terminal storage program. 

Large cations such as Cs* are preferentially sorbed and 
partially fixed by fine-grained 2 : 1 type layer silicates such as micas, 
vermiculites, smectites and various mixed-layer minerals. Since these 
minerals are common constituents of many shale formations, these 
formations may provide suitable location for the burial of radioactive 
waste containers. However, the usual investigations of cation sorp- 
tion and fixation must be extended to the conditions likely to develop 
in the vicinity of buried radioactive waste. Prior to possible leakage 
from buried containers, elevated temperatures around the burial site 
will develop leading to hydrothermal modification of the surround- 
ing mineralogy. A range of temperature and of mineralogy must be 
envisaged. If and when leakage occurs, an outward diffusion of 
radioactive ions will occur by solvation in the fluids in the shale. The 
ratio of radioactive ions/normal ions will diminish outwards from 
the source. At near distances from the source high temperature 
modifications of the clay minerals and high concentrations of radio- 
active cations may lead to saturation of the fixation capacity. At 
greater distances, little or no thermal modification of the clay 
minerals and lower concentrations of ions will permit maximum 
sorption and fixation. 


20071 (Y/OWI/SUB—77/14268, pp 35) Chemical alteration of 
a granitic rock. Charles, R.W. (Los Alamos Scientific Lab., NM). 20 
Aug 1977. 

From Conference on waste-rock interactions; University 
Park, PA, USA (6 Jul 1977). 

In National waste terminal storage program. 

A study of reaction of a well characterized biotite granodior- 
ite with initially distilled water at 300°C and 1/3 kb for 8 months has 
produced many morphological and chemical effects. Solution sam- 
ples were taken at 1 day, 2 days, 1 week, 2 weeks, 1 month, 2 
months, 4 months, and 8 months. Rock samples were removed after 
1 month, 2 months, 4 months, and 8 months. Eight polished rock 
disks were mounted on a tantalum pedestal inside a 500 ml auto- 
clave. The autoclave is part of a circulation system designed for 
operation at T and P of 500°C and 1/3 kb. The starting granodiorite 
consisted of quartz (23 percent), microcline (20 percent, Or/sub 94 
+-2/-Ab/sub 6 +- 1/An/sub 0 + 1/), plagioclase (37 percent, core 
Or/sub 2 +- 1/Ab/sub 73 +- 2/An/sub 25 +- 1/, rim Or/sub 2 +- 
1/Ab/sub 88 +- 5/An/sub 10 +- 5/), chloritized biotite (13 per- 
cent), epidote (2 percent), sphene (2 percent), apatite (1 percent) and 
opaques (2 percent). The reactivity of phases as shown by scanning 
electron microscope are: quartz much greater than microcline great- 
er than plagioclase greater than mafics, opaques, and apatite. Major 
phase morphology and composition are monitored throughout the 
experiment by scanning electron microscopy and electron micro- 
probe analysis. After 8 months, quartz showed etching several mm in 
depth. Plagioclase became much more calcic with time. Plagioclase 
changed from oligoclase (fresh) to andesine (1 month) to labradorite 
(2 months) to bytownite (4 months). Microcline showed almost 
congruent dissolution. Analyses from the most reacted disks indicate 
the presence of a possibly amorphous alumina rich phase on a 
microcline substrate. Biotite and the other phases were essentially 
inert. Three secondary overgrowths were observed: vermiculite, 
growing on the mafic phases and two zeolites, thomsonite and 
ashcroftine, growing on the plagioclase feldspars. 


20072 (Y/OWI/SUB—77/14268, pp 47-48) Studies of the 
Eleana Argillite. Lappin, A. (Sandia Labs., Albuquerque, NM). 1977. 

From Conference on waste-rock interactions; University 
Park, PA, USA (6 Jul 1977). 

In National waste terminal storage program. 

Waste-rock interaction studies of the Eleana have become 
focused on its response to the emplacement of a near-surface heater. 
Thermal expansion to 500°C appears to vary as a function of both 
quartz content and orientation in even the most massive argillite, 
although the directional dependence of the massive type is only 
10%. Samples cut perpendicular to the bedding in a layered sample 
behave quite similarly to other samples up to 450°C, above which 
they contract, while samples cut in other orientations undergo a non- 
linear, and increasing expansion. Unconfined compression tests of 
massive argillite indicate a critical strength of up to 8300 psi. Work is 
being planned to determine thermal expansion, strength, and argillite 
elastic properties to temperatures of 500°C and pressures of up to 
4200 psi. Heat capacities of powdered samples have been determined 
to 500°C, and show considerable variability as a function of mineral- 
ogy, and clay and water contents. When analyzed in air, one sulfide- 
rich sample goes through an exothermic sulfide oxidation at 425°C. 
Between 150 and 420°C, however, argillite heat capacities are fairly 
uniform and almost constant. Thermal conductivities at ambient 
temperature have been measured for more than 50 samples. Taken 
without regard to the layering, they average 2.69 W/m°C. Conduc- 
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tivities measured parallel to the layering average 3.04 W/m°C. 
Integrated thermo-mechanical modeling will begin at the start of FY 
1978. 


20073 (Y/OWI/SUB—77/ 14268, pp 57-59) Heater experiments 
in the Climax Stock, Nevada Test Site. Ramspott, L.; Ballou, L. 
(Univ. of California, Livermore). 1977. 

From Conference on waste-rock interactions; University 
Park, PA, USA (6 Jul 1977). 

In National waste terminal storage program. 

The Climax Stock is a composite granitic intrusive at the 
Nevada Test Site, with an existing shaft and an open drift about 1400 
ft. below the surface. In September 1977, the Lawrence Livermore 
Laboratory plans to operate three in-situ heater experiments in this 
area. The first experiment consists of a single heater surrounded by 
thermocouples at distances of from 1/10 to 5 meters. The close 
spacing will scale down the time required for useful thermal mea- 
surements. The heater, which is 3 meters long and capable of about 3 
kW, will be energized for a month, turned off for a month, and the 
cycle repeated. The rock surface temperature in the heater hole is 
not expected to exceed 500 to 600°C, and the temperature beyond 
0.1 m into the rock is not expected to exceed 400°C. Measurements 
will be taken during all four months. These measurements will be 
compared with numerical simulations to determine the thermal prop- 
erties of the medium. The second experiment, also involving only a 
single heater, will be more completely instrumented to include the 
measurement of permeability, rock displacement, stress/strain, and 
possibly acoustic emission measurements. The scale of the experi- 
ment will be larger, and the heater will be energized continuously 
for about 4 months. The third test in the series is envisioned to be a 
scale-up of the second, except that multiple heaters will be used. 
These heaters will be energized for about a year. They will be 
arranged around a pillar structure left in the room to obtain informa- 
tion on mine stability in the presence of multiple heaters. 


20074 (Y/OWI/SUB—77/14268, pp 77-78) Kinetic model for 
silicate rock-ground water interaction. White, A.F.; Claassen, H.C. 
(Geology Survey, Denver). 1977. 

From Conference on waste-rock interactions; University 
Park, PA, USA (6 Jul 1977). 

In National waste terminal storage program. 

Present emphasis is on dissolution and hydrolysis of vitric 
tuffs from the Nevada Test Site (NTS), a proposed repository of 
high-level nuclear waste. Experimental results and field data indicate 
the rapid reactivity of the glass phase probably controls ground- 
water chemistry associated with several of the principal aquifers at 
NTS. Dissolution experiments have been conducted over pH ranges 
of 4.5 to 7.5, temperatures between 12 to 50°C and glass surface to 
aqueous volume ratios of 35 L to 300 m?/L. The parabolic diffusion 
mechanisms can be explained by solid state counter-ion diffusion 
between hydrogen ions and species contained within the glass struc- 
ture. The pH dependence of the reaction constant is proportional to 
the valence states of the diffusing species. The temperature depen- 
dence can be described by the Arrhenius equation. A substantial 
fraction of the total mass transferred from the solid is absorbed at the 
glass/solution interface. Numerical solutions to the diffusion equa- 
tions can describe surface to volume effects and solution concentra- 
tions on the reaction rate by utilizing a Freundlich sorption isotherm 
which relates solution concentrations to glass-surface concentrations. 
Higher surface concentrations effectively decrease the gradients 
present in the solid phase which in turn decreases the diffusion flux 
and therefore the reaction rate. Extrapolation of the experimental 
reaction rates to a long time interval successfully duplicate the ionic 
composition of ground water associated with tuffs at NTS. 


20075 Radioisotope dating with a cyclotron. Muller, R.A. (Univ. 
of California, Berkeley). Science; 196: No. 4289, 489-494(29 Apr 
1977). 

By considering radioisotope dating as a problem in trace 
element detection, and by using the cyclotron as a high-energy mass 
spectrometer for this purpose, it is shown that one can greatly 
increase the maximum age that can be determined while simulta- 
neously reducing the size of the sample required. The cyclotron can 
be used to detect atoms or simple molecules that are present at the 
10-' level or greater. For '*C dating one should be able to go back 
40,000 to 100,000 years with 1- to 100-mg carbon samples; for '°Be 
dating, 10 to 30 million years with 1-mm* to 10-cm* rock samples; 
for tritium dating, 160 years with a 1-liter water sample. The 
feasibility of the technique has been demonstrated experimentally. 


20076 (LA-tr—77-47) Method for simulation of gradual changes 
in alteration profiles. Fouillac, C.; Michard, G.; Bocquier, G. Trans- 
lated from Geochim. Cosmochim. Acta; 41: 207- 213(1977). 16p. Dep. 
NTIS, PC A02/MF AOl. 

Calculations of the transfer of elements between minerals and 
aqueous solutions are extended to water open systems. With this 
method a steady state can be obtained for water composition. Also, 
evolution in space and time of a weathering profile can be calculat- 
ed. 
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20077 (LA-tr—77-48) Study of the acquisition of dissolved ele- 
ments by waters of lixivation in granitic rocks in a temperature 
climate. Sarazin, G.; Fouillac, C.; Michard, G. Translated from 
Geochim. Cosmochim. Acta; 40: 1481-1486(1976). 16p. Dep. NTIS, 
PC A02/MF AO1. 

Chemical potential diagrams and statistical calculations are 
used to show that the acquisition of solutes by surface water in 
granitic rocks under temperate climate corresponds with transforma- 
tion of primary minerals into kaolinite or halloysite. The mineral 
controls aluminum solubility. 


OCEANOGRAPHY 


20078 (COO—2185-19) Transport and transfer rates in the 
waters of the continental shelf. Annual report. Biscaye, P.E.; 
Broecker, W.S.; Gordon, A.L.; Li, Y.H.; Malone, T. (Columbia 
Univ., Palisades, N.Y. (USA). Lamont-Doherty Geological Observa- 
tory). Jun 1977. Contract EY-76-S-02-2185. 215p. Dep. NTIS, PC 
A10/MF AOl1. 

Progress is reported on studies of geochemistry, marine biol- 
ogy, and physical oceanography. Detailed, quantitative data on the 
rates of mixing within coastal waters of the New York Bight and 
across the continental slope and the exchange of water masses and 
species transported within them between shelf and ocean waters are 
presented. This research is aimed at understanding the chemical, 
physical, and biological processes which control the origin, dispersal 
and fate of particulate matter, and to ultimately model the impact of 
energy-related pollutants on the continental shelf. 


20079 (RLO/2225/T24—20) Chemical and geochemical studies 
off the coast of Washington. Report of progress, September 1976— 
August 1977. Carpenter, R. (comp.). (Washington Univ., Seattle 
(USA). Dept. of Oceanography). 1977. Contract EY-76-S-06-2225- 
024. 39p. Dep. NTIS, PC A03/MF AO1. 

Progress is reported on a series of marine chemical and 
geochemical investigations involving both laboratory studies and 
field studies off the coast of Washington. Most of our field work the 
past few years has been on the Washington continental shelf, slope 
and the submarine canyons indenting the shelf north of the Columbia 
River. Our aim is to provide basic data required to characterize 
underlying chemical and physical processes and their rates which 
control the distributions, concentrations and ultimate fate of some of 
the potentially hazardous agents associated with fossil fuel and/or 
nuclear power production or transportation. The studies followed 
several main lines of investigation which are in various stages of 
completion: studies of the uptake and transfer of 7!°Po, ?!°Pb and 
related elements in the well defined surf zone ecosystem at Copalis 
Beach, Wa; field studies of the uptake and transport by zooplankton 
fecal pellets of 7*°Po, 7"°Pb and other trace inorganic and organic 
constituents in a well studied part of Puget Sound; studies of the 
behavior of **°Po and *!°Pb in sediments off the coast of Washing- 
ton and the application of the *°Pb determinations in sediment cores 
to determine sediment accumulation rates for the past 100 years, the 
depth of the surface mixed layer, and a mixing coefficient for the 
surface sediments; and investigations of aliphatic and aromatic hy- 
drocarbons in some of the same samples of organisms and sediment 
cores whose accumulation histories for the past 100 years have been 
determined with the lead-210 technique. 


20080 (RLO/2225/T25—19) Observations from moored current 
meters on the Washington continental shelf, February 1971—February 
1974. Special report No. 65. Smith, J.D.; Hickey, B.; Beck, J. (Wash- 
ington Univ., Seattle (USA). Dept. of Oceanography). Dec 1976. 
Contract EY-76-S-06-2225-025. 388p. MF A01. 

Portions of document are illegible. 

This report summarizes current and hydrographic measure- 
ments made on the Washington continental shelf between February 
1971 and February 1974. From 1970 to 1972 the major effort was 
oriented toward obtaining full vertical profiles from all seasons at 
one station on the central continental shelf. From 1972 to 1974, this 
work was expanded, with the primary effort directed toward procur- 
ing longer time series during the winter and summer and toward 
obtaining data from both the central shelf and the shelf edge. 


20081 (RLO/2225/T25—20) Pollutant transport and sediment 
dispersal in the Washington—Oregon coastal zone. Report of progress, 
October 1976—September 1977. Hickey, B.; Smith, J.D. (comps.). 
(Washington Univ., Seattle (USA). Dept. of Oceanography). 1977. 
Contract EY-76-S-06-2225-025. 286p. Dep. NTIS, PC A13/MF AO1. 

Results are summarized from studies on large-scale coastal 
circulation, studies in the benthic boundary layers, an analysis of 
coastal tidal currents, and direct studies of the sediment transport 
process. With respect to the large-scale circulation problem, along- 
shore coherence scales among coastal currents from Vancouver 
Island to mid-Oregon have been investigated. A model for shelf 
circulation has been modified with a time-varying source of light 
water to simulate the effect of the Columbia River effluent. Avail- 
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able data has been used to illustrate the value and the limitations of 
the model for predictions of density and current structure off Wash- 
ington. The existence and time-variations of a northward flowing 
coastal jet off Washington were examined by a direct measurement 
program. A study of tidal currents on the Oregon shelf has been 
completed. With respect to near-bottom flow, assumptions made in 
an earlier unsteady, stratified model of a bottom Ekman layer have 
been improved and the model has been tested with available data. 
With respect to the sediment transport process, a model for bedload 
transport of sediment that includes the effect of changes in apparent 
roughness parameter caused by the transport process was developed. 
The interaction between flow in the bottom boundary layer and the 
sea bed that arises due to the presence of bedforms is examined. 


20082 (RLO/2225/T26—44) Preliminary report, R/V Thomas 
G. Thompson, cruise TT111, Westport, Washington, to Seattle, Wash- 
ington, 15 September—5 October 1976. Postel, J.R. (Washington 
Univ., Seattle (USA). Dept. of Oceanography). Dec 1976. Contract 
EY-76-S-06-2225-026. 14p. Dep. NTIS, PC A02/MF AO1. 

There were two main goals for which this cruise was 
planned. One was to document for the northwest coastal zone the 
natural variability of the abundance, distribution, and production of 
organisms on both temporal and spatial scales. Previous cruises have 
been completed during the past two years which have emphasized a 
similar goal during different seasons of the year. This particular 
cruise was timed to provide early autumn data. More effort was 
expended measuring the photosynthetic rate as a function of light 
intensity during this cruise than had been expended previously in this 
study. The second main goal of the cruise was to attempt a full-scale 
test of the sediment traps that have been developed at this laboratory 
during the past year. They were deployed at selected locations on 
the continental shelf to study the dynamics of chlorophyil degrada- 
tion products in the marine environment and to evaluate the utility 
of phaeopigments as an index of grazing activity. 


PHYSICS RESEARCH 


20083 47th ANZAAS Congress (abstracts) Vol. I, Sections 1-18. 
Tasmania, Australia; Univ. of Tasmania (1976). 272p. (CONF- 
7605167—P1(Absts.)). . 

From 47. Anzaas Congress; Hobart, Tasmania, Australia (10 
May 1976). 

Abstracts are included for approximately 250 papers. The 
subject areas covered by the papers include the following: (1) 
physics, (2) chemistry, (3) geology, (4) architecture and town plan- 
ning, (5) pharmaceutical sciences, (6) optometry, (7) zoology, (8) 
botany, (9) agriculture and forestry, (10) physiology, and (11) food 
science and nutrition. An author index is included. (MOW) 


ASTROPHYSICS AND COSMOLOGY 


COSMIC RADIATION 


20084 Mechanism for the escape of cosmic rays from dense 
supernova envelopes. Berezinskii, V.S.; Prilutksii, O.F. (Institute for 
Nuclear Research, USSR Academy of Sciences, Moscow). Sov. 
Astron. Lett. (Engl. Transl.); 3: No. 3, 141-143(May 1977). 

Accelerated protons can escape from a dense supernova 
envelope surrounding a young pulsar if nuclear collisions convert 
them into neutrons, which then will not be confined by the magnetic 
fields. If a supernova were to explode in the Galaxy, the flux of 
neutrons emanating from its envelope at energies E>10'* eV could 
be detected by means of extensive air showers. 


STARS 


20085 Equations of state for stellar partial ionization zones. 
Fontaine, G.; Graboske, H.C. Jr.; Van Horn, H.M. (Departement de 
Physique, Universite de Montreaal). Astrophys. J., Suppl. Ser.; 35: No. 
3, 293-358(Nov 1977). 

A composite numerical equation of state has been developed 
to compute thermodynamic surfaces covering the density-tempera- 
ture domain of interest for stellar ionization zones. Emphasis has 
been placed on the thermodynamic constraints of stability and con- 
sistency in obtaining the ionization equilibrium conditions for noni- 
deal, multicomponent gases. Two different theoretical models have 
been used. First, in the low-denisty regime, the ionization equilibri- 
um has been obtained by the free-energy minimization technique. 
This method explicitly minimizes the free energy of a statistical 
mechanical model by finding the equilibrium concentrations of all 
atomic and ionic species. This particular model includes electron 
degeneracy, Coulomb interactions, fluid interactions, and electronic 
perturbations. Second, in the high-density regime where material 
properties are dominated by the electron gas, a hot Thomas-Fermi 


ERA VOL. 3, NO. 8 


model has been employed. Both these models become inaccurate in 
the low-temperature, intermediate-density domain, and interpolation 
was used to approximately describe the properties of matter in this 
complex region. However, by making use of Maxwell's relations, 
thermodynamic consistency was preserved even in this interpolation 
region.The results are presented in the form of extensive tables 
listing the pressure, the internal energy, the adiabatic gradient, and 
the pressure derivatives as functions of the temperature and the 
density. Other thermodynamic quantities of astrophysical interest 
such as specific heats and adiabatic exponents can easily be derived 
from the listed data. Different methods of composition interpolation 
have been investigated and it is found that an “additive volume” law 
is to be preferred. The present results are relevant to studies of 
pulsational properties and outer layers of white dwarfs, and also to 
evolutionary calculations of low-mass main-sequence stars, red 
giants, and white dwarfs. 


20086 Distribution of stars in the vicinity of a massive black hole. 
Dokuchaev, V.I.; Ozernoi, L.M. (Lebedev Physics Institute, USSR 
Academy of Sciences, Moscow). Sov. Astron. Lett. (Engl. Transl.); 3: 
No. 3, 112-114(May 1977). 

The steady-state distribution of stars in the neighborhood of a 
massive black hole at the center of a star cluster is determined for a 
finite flux of stars onto the hole. In the zone r/sub t/ <r<r/sub crit/ 
between the tidal and critical radii, where the diffusion of bound star 
orbits with respect to angular momentum is important, the star 
density n (r) in space will vary as r/sup -1/2/. The solution n (r) 
proportionalr/sup -7/4/ with a density peak found previously can 
obtain only in the zone r/sub crit/ <r<r/sub h/, where r/sub h/ is 
the gravitational capture radius of the black hole. 


20087 Two cooling mechanisms for type I supernova envelopes. 
Pskovskii, Y.P. (Shternberg Astronomical Institute, Moscow). Sov. 
Astron. Lett. (Engl. Transl.); 3: No. 3, 116-117(May 1977). 

The variations observed in the temperature and radius of type 
I supernova photospheres support the hypothesis of adiabatic cool- 
ing of the envelope while the radius is increasing, followed by 
cooling of the neutron-star surface by the Urca process. 


20088 Disk reservoirs in binary systems and prospects for observ- 
ing them. Syunyaev, R.A.; Shakura, N.I. (Institute for Space Re- 
search, USSR Academy of Sciences, Moscow). Sov. Astron. Lett. 
(Engl. Transl.); 3: No. 3, 138-141(May 1977). 

Disk accretion onto a magnetized spinning neutron star or a 
white dwarf will not be possible if the radius of the magnetosphere 
exceeds the corotation radius. A dead disk serving as a reservoir of 
material will then form around the star. Such a disk could retard the 
spin of the star; it might produce a transient x-ray source of a flare in 
a dwarf binary. In particular, a disk reservoir could persist for 
several years during turn-off of the Hercules X-1 source. 


20089 Injection of relativistic particles into the Crab Nebula. 
Shklovskii, I.S. (Institute of Space Research, USSR Academy of 
Sciences). Sov. Astron. AJ (Engl. Transl.); 21: No. 3, 371-374(May 
1977). 


It is shown that the flux of relativistic electrons from the 
magnetosphere of pulsar NP 0532, which are responsible for its 
synchrotron emission, cannot provide the pumping of the required 
energy into the Crab Nebula. A basis is given for the conclusion that 
such pumping can be accomplished by a flux of relativistic electrons 
which escape from the magnetosphere of NP 0532 at small pitch 
angles and therefore do not make an appreciable contribution to the 
synchrotron emission of this pulsar. An interpretation of the synch- 
rotron spectrum of the Crab Nebula is given on the assumption of a 
secular “softening” of the energy spectrum of the relativistic elec- 
trons injected into it. The possibility is discussed of explaining the 
observed rapid variability of details in the central part of the Crab 
Nebula by ejections of clouds of dense gas rich in free neutrons from 
the surface of the pulsar during ‘’starquakes."” The clouds of rather 
dense (n/sub e/=107 cm~*) plasma thus formed at a distance of 
~ 10'* cm from the pulsar will be accelerated to relativistic velocities 
by the pressure of the magnetic dipole radiation of NP 0532 and will 
deform the magnetic field in the inner part (R < 1017 cm) of the Crab 
Nebula, and this is the cause of the observed variability. In this case 
favorable conditions occur for the acceleration of particles in the 
cloud to relativistic energies, which can serve as an additional source 
of injection. 


20090 Numerical calculations of the thermonuclear explosion of a 
degenerate carbon stellar core. Ivanova, L.N.; Imshennik, V.S.; Che- 
chetkin, V.M. (Institute of Applied Mathematics, USSR Academy of 
Sciences). Sov. Astron. AJ (Engl. Transl.); 21: No. 3, 374-381(May 
1977). 

The results are presented on a series of numerical calculations 
in which the initial temperature profile, imitating approximately the 
thermal stage of the thermonuclear explosion of a degenerate carbon 
stellar core, was varied. The central density, in accordance with the 
evolutionary theory for main-sequence stars with masses of 3.5<M/ 
M/sub sun/is given as constant and equal to 2.3x10° g/cm* The 
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calculations showed that the result essentially depends on the initial 
temperature profile, with a weak stellar explosion having a total 
kinetic energy of 9 or ~ 10°° erg, which is less than the lower limit of 
the energy estimate for supernovae, taking place in the presence of 
the most plausible profiles. The explosion has the nature of an 
oscillatory instability of the star and the mode of burning is deflagra- 
tion, which only sometimes changes into detonation. The calcula- 
tions showed that the thermonuclear explosion of a degenerate 
carbon stellar core with the indicated central density does not lead 
to the formation of a gravitationally bound residue of the neutron 
star type for any possible initial temperature profiles. 


20091 Experiment and theory relevant to explosive nucleosynthe- 
sis. Fowler, W.A. (California Inst. of Tech., Pasadena). pp 11-14 of 
In Proceedings of the fourth conference on the scientific and indus- 
trial applications of small accelerators. Duggan, J.L.; Morgan, I.L. 
(eds.). New York; Institute of Electrical and Electronics Engineers, 
Inc. (1976). 

From 4. annual conference on the use of small accelerators; 
Denton, TX, USA (25 Oct 1976). 

See CONF-761059—. 

Small accelerators which produce substantial currents at low 
energy, 0.5 to 10.0 MeV, are extremely useful in studies of the 
reactions of protons and alpha particles with intermediate mass 
nuclei. These reactions are relevant to quasistatic silicon burning in 
the pre-supernova stages of stellar evolution and to explosive nucleo- 
synthesis in supernova events. Experimental results at Caltech and 
elsewhere are compared with predictions of a Hauser-Feshbach 
theory modified to include isospin selection rules and isospin mixing. 
Excited states of target nuclei as well as those of residual nuclei are 
important. A new gamma-ray transmission function has been para- 
meterized to agree with (n,y) cross sections at 1 to 100 keV. A 
global approach with a unique set of Hauser-Feshbach parameters is 
found to fit most experimental results for p and a on targets with A 
2 27 to within a factor of 2. Isospin selection rules explain relatively 
low cross sections for (a,y)-reactions and are important in the 
competition of (p,y)-reactions with (p,n) and (p,q). 


QUASI-STELLAR, RADIO, AND X-RAY SOURCES 


20092 Shortening of the period of binary x-ray pulsars as an 
indicator of the evolution of the normal components. Syunyaev, R.A.; 
Shakura, N.I. (Institute for Space Research, USSR Academy of 
Sciences, Moscow). Sov. Astron. Lett. (Engl. Transl.); 3: No. 3, 114- 
116(May 1977). 

The acceleration observed in the spin of the pulsars Her X-1 
and Cen X-3 probably reflects a gradual rise in the accretion rate and 
in the rate of mass loss by the normal companion in each binary 
system. Measurements of P/P therefore convey information on the 
pace of evolution of the normal star. 


20093 Polarization of the x rays of a magnetized accretion disk. 
Gnedin, Y.N.; Silant’ev, N.A. (Ioffe Physics and Technology Insti- 
tute, USSR Academy of Sciences, Leningrad). Sov. Astron. Lett. 
(Engl. Transl.); 3: No. 3, 136-138(May 1977). 

The presence of strong magnetic fields (=107—10* gauss) in 
the central part of the accretion disk in an x-ray binary system will 
diminish the percentage linear polarization and significantly alter the 
polarization spectrum compared to the standard model without a 
magnetic field. In principle, the polarization spectrum will also 
depend on the field geometry. Plasmoids in the central disk zone 
could be responsible for quasiperiodic fluctuations in the circular 
polarization. 


20094 Role of dust in the pumping of cosmic masers. Strel’nitskii, 
V.S. (Astronomical Council, USSR Academy of Sciences). Sov. 
Astron. AJ (Engl. Transl.); 21: No. 3, 381-385(May 1977). 

The possible effect of absorption and emission by dust parti- 
cles in the continuous spectrum on the population distribution of the 
energy levels of interstellar molecules is discussed. It is shown that 
the effect of dust particles on radiation transfer in lines depends very 
strongly on the wave number lambda-tilde/sub i k/ of the transition 
(as lambda-tilde/sub i k/~/sup(**)), thanks to which the presence of 
dust can substantially alter the character of the population distribu- 
tion in a multilevel system. If the dust temperature T/sub d/ is not 
equal to the kinetic temperature T/sub K/ then the dust can become 
an active participant in the pumping of the population inversion in 
cosmic masers, being either the primary source (T/sub d/>T/sub 
K/) or the primary sink (T/sub d/<T/sub K/) of molecular excita- 
tion energy. It is shown that correct allowance for the removal of IR 
photons on cold dust particles frees the collisional mechanism of 
pumping of HzO cosmic masers from the thermodynamic difficulty 
indicated by Goldreich and Kwan [Astrophys. J. 191, 93 (1974)]. 
The presence of dust can explain the anticorrelation of the light 
curves of IR emission and HzO maser emission observed in some IR 
stars. 


PHYSICS RESEARCH 


SOLAR PHENOMENA 


20095 (BNL—23418) Recent results from the Cl—Ar solar neu- 
trino experiment and progress in the development of other radiochemi- 
cal solar neutrino experiments at Brookhaven National Laboratory. 
Rowley, J.K.; Cleveland, B.T.; Davis, R. Jr.; Evans, J.C. (Brookha- 
ven National Lab., Upton, N.Y. (USA)). 1977. Contract EY-76-C-02- 
0016. 6p. (CONF-770696—4). Dep. NTIS, PC A02/MF AO1. 

From International conference on neutrino physics and neu- 
trino astrophysics; Elbrus, USSR (18 Jun 1977). 

A new statistical analysis has been used to treat all of the 
results from the *’Cl-*’Ar solar neutrino experiment obtained since 
1970 which are based on counting *’Ar using both energy and rise- 
time to characterize the decays. The results of this treatment are 
reported. Recent results in the development of the 7!'Ga-7'Ge and 
7Li-7Be solar neutrino experiments at Brookhaven National Labora- 
tory are also reported. 


20096 (NP—22769) Monthly and annual trends in geomagnetic— 
solar phenomena; a verification of the Sun’s internal meridional circu- 
lation. Bulletin No. 142. McDonald, K.L. (Utah Engineering Experi- 
ment Station, Salt Lake City (USA)). Mar 1977. 33p. of Utah, Salt 
Lake City. 

Those geomagnetic phenomena that are related to solar 
events and the sunspot cycle are considered. Further indirect evi- 
dence is presented that the secular meridional circulation at the top 
of the solar convection zone, just below the photosphere, is every- 
where directed towards the equator, such circulation giving rise to a 
variety of photospheric phenomena associated with the two migrat- 
ing magnetic helices (toroids) of each hemisphere. The butterfly 
diagram of sunspot migration, e.g., corresponds to a material fluid 
velocity. Monthly means of the geomagnetic field components at 
selected terrestrial observatories, for all days and for the five interna- 
tional quiet (IQ) days or 10 local guiet days of each month, are 
compared with the sunspot relative number (R), daily planetary 
amplitude (Ap), solar flux, sunspot area, auroral electroject index 
(AB), and daily ranges of the field components, for the time interval 
from 1945 to 1965. The meridional circulation of the magnetic 
helices is a major unifying feature. M regions on the photosphere are 
precisely located directly above the breaches in these helices by the 
streams of corpuscles that flow through them. 4 figures. 


20097 Alignment of plasma anisotropies and the magnetic field 
direction in the solar wind. Asbridge, J.R.; Bame, S.J.; Feldman, 
W.C.; Gosling, J.T.; Ness, N.F. (University of California, Los 
Alamos Scientific Laboratory, Los Alamos, New Mexico 87545). J. 
Geophys. Res.; 82: No. 35, 5555-5562(1 Dec 1977). 

One year’s Imp 6 solar wind plasma and magnetic field data 
are examined to determined whether anisotropies in particle velocity 
distribution are aligned with the measured interplanetary magnetic 
field vector. Alignment of components in the analysis plane was 
generally found to be excellent whenever plasma parameter magni- 
tudes were larger than determination uncertainties, although some 
spread exists (typical rms =10°). By assuming cylindrical symmetry 
about the simultaneously measured magnetic field vector during the 
l-year interval under study, three-dimensional values of selected 
solar wind plasma thermal parameters were constructed from the 
two-dimensional plasma measurements, and the statistical properties 
of their distributions have been tabulated. 


20098 Electromagnetic radiation from a magnetohydrodynamic 
shock front. Ledenev, V.G. (Institute of Terrestrial Magnetism, the 
Ionosphere, and Radio-Wave Propagation, Siberian Branch, USSR 
Academy of Sciences, Irkutsk). Sov. Astron. Lett. (Engl. Transl.); 3: 
No. 3, 144-147(May 1977). 

Electromagnetic radiation will be generated by regular trans- 
formation of plasma waves excited ahead of a shock front irregular- 
ity. The accumulation of plasma-wave energy will enhance the 
efficiency of this transformation. The mechanism is applied to inter- 
pret type II solar radio emission. An explanation is suggested for the 
deficient polarization of type II bursts. 


20099 Mechanism for the formation of loop prominences. Ivanov, 
L.N.; Platov, Y.V. (Institute of Terrestrial Magnetism, the Ionos- 
phere, and Radio-Wave Propagation, USSR Academy of Sciences, 
Moscow Oblast’). Sov. Astron. Lett. (Engl. Transl.); 3: No. 3, 150- 
152(May 1977). 

The kinematics of mass motion in the variable magnetic field 
of two point dipoles is investigated. In the magnetohydrodynamics 
approximation of a strong field and cool plasma, it is established that 
an increase in the magnetic moments can result in the development 
of such phenomena as loop prominences and coronal rain. 


GALAXIES 


20100 Nonlinear phenomena in the gaseous subsystems of flat 
galaxies. Polyachenko, V.L.; Shukhman, I.G. (Siberian Institute of 
Terrestrial Magnetism, the Ionsophere, and Radio-Wave Propaga- 





2076 ENERGY RESEARCH ABSTRACTS 


tion, USSR Academy of Sciences, Irkutsk). Sov. Astron. Lett. (Engl. 
Transl.); 3: No. 3, 105-107(May 1977). 

It is shown that solitary waves (solitons) can exist in the 
gaseous components of flat galaxies. The modulation instability and 
collapse of two-dimensional waves are considered. 


20101 Primordial black holes and the deuterium problem. 
Zel'dovich, Y.B.; Starobinskii, A.A.; Khlopov, M.Y.; Chechetkin, 
V.M. (Institute of Applied Mathematics, USSR Academy of Sci- 
ences, Moscow). Sov. Astron. Lett. (Engl. Transl.); 3: No. 3, 110- 
112(May 1977). 

An analysis is given of the effect upon cosmological nucleo- 
synthesis of the high-energy particles that would be emitted when 
primordial black holes of 10°—10'* g mass evaporate. Stringent new 
limits are placed on the primordial black hole spectrum in this mass 
range. A new approach toward explaining the origin of cosmological 
deuterium is outlined. 


20102 Molecules of cosmological origin. Dubrovich, V.K. (Spe- 
cial Astrophysical Observatory, USSR Academy of Sciences, Zelen- 
chukskaya). Sev. Astron. Lett. (Engl. Transl.); 3: No. 3, 128-129(May 
1977). 


The process of molecule formation during the pregalactic era 
of the universe is considered. The pattern of space fluctuations in the 
temperature of the primordial background radio emission could 
develop a frequency dependence because of scattering in the lines of 
the LiH and HD* molecules. 


COSMOLOGY 


20103 Thermodynamics and cosmology. Abellan, J.; Navarro, A. 
(Universidad Autonoma de Madrid (Spain)); Alvarez, E. J. Phys., A 
(London); 10: No. 7, L128-L130(Jul 1977). 


20104 Structure of matter and the structure of the astronomical 
universe. Layzer, D. (Harvard Univ., Cambridge, MA). Int. J. 
Quart. Chem., Symp.; No. 11, 637-645(1977). 

From International symposium on atomic, molecular, and 
solid state theory, collision phenomenon, and computational meth- 
ods; Sanibel Island, Florida, USA (16 Jan 1977). 

It is suggested that the central problem of modern cosmology, 
the origin of astronomical systems, may be closely related to certain 
problems in solid-state physics. The arguments presented therefore 
afford some grounds for the claim that cosmology is a province of 
quantum chemistry--as well as for the opposite claim that quantum 
chemistry is a province of cosmology. The diameter-mass relation, 
gravitational clustering, cold universe prehistory, and radiation 
backgrounds are considered. (JFP) 


PLANETARY PHENOMENA 


20105 Growth of spiral disturbances in the disks of flat galaxies 
through Kelvin—Helmholtz instability. Morozov, A.G. (Siberian In- 
stitute of Terrestrial Magnetism, the Ionosphere, and Radio-Wave 
Propagation, USSR Academy of Sciences, Irkutsk). Sov. Astron. Lett. 
(Engl. Transl.); 3: No. 3, 103-105(May 1977). 

The gaseous component of a flat galaxy with a massive, 
highly flattened stellar nucleus will be unstable. The constant-phase 
lines of the disturbances in the gas density will form trailing spirals. 


ATMOSPHERIC PHYSICS 


20106 Treatment of advection in flux formulations for variable 
grid models, with application to two models of the atmosphere. Mac- 
Cracken, M.C.; Bornstein, R.D. (Univ. of California, Livermore). J. 
Comput. Phys.; 23: No. 2, 135-149(Feb 1977). 

Numerical simulations using the flux form of the conservation 
equations on a nonuniform, staggered grid are shown to require 
careful consideration with respect to the selection of the advective 
velocities used to calculate the flux transport terms. Results from 
both a simplified form of an urban boundary layer model and from a 
complex global climate model demonstrate the appropriateness of 
the “flux-weighted” averaging technique which is presented in the 
paper as an alternative to linear averaging. 


20107 (ORNL-tr—4346) Effect of carbon dioxide gas on the 
thermal balance of the atmosphere. Rakipova, L.R.; TF we Pag 
O.N. Translated by S.D. Blalock, Jr. from Tr. Gl. Geofiz. Obs.; No. 
315, 39-45(1973). 9p. Dep. NTIS, PC A02/MF AOl1. 

The theoretical problem of estimating the effect of variations 
in the content of carbon dioxide gas in the atmosphere on its 
temperature consists of two independent parts: (1) calculation of 
changes in radiation fluxes and influxes caused by variations in the 
concentration of carbon dioxide gas, (2) calculation of changes in 
temperature caused by changes in the radiation influxes. These 
calculations are elaborated upon. (GHT) 
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AURORAL AND IONOSPHERIC PHENOMENA 


20108 Excitation and propagation of solitary drift waves in the 
ionosphere. Bakai, A.S.; Kuperov, L.P.; Solodovnikov, G.K. Sov. J. 
Plasma Phys. (Engl. Transl.); 3: No. 3, 323-325(May 1977). 

Large-scale, large-amplitude solitary drift waves excited in 
the ionosphere at the launching of the Soyuz 19 and Apollo vehicles 
have been observed. The scale dimensions of these waves are ~ 105 
m. The perturbation of the electron density at the launch point 
results from fast recombination processes involving ions formed 
during the combustion of the rocket fuel. A theoretical analysis 
shows that the equations describing the plasma diffusion, incorporat- 
ing drift, have solitary-wave solutions. These waves are moving 
“dips” in the electron density. Their shape and parameters agree 
with experiment. 


EFFECTS OF NUCLEAR DETONATIONS 


20109 (SAND—77-0927) Disruption of satellite-to-ground sta- 
tion communication links by nuclear fireballs. Sullivan, T.D. (Sandia 
Labs., Albuquerque, N.Mex. (USA)). Oct 1977. Contract EY-76-C- 
04-0789. 18p. Dep. NTIS, PC A02/MF AO1. 

Diffraction around nuclear fireballs near the line of sight for 
satellite-to-ground communication links is calculated numerically. 
The geometry allows assumption of geometric optics and plane- 
wave signals. The fireball is modeled as an opaque disk normal to the 
line of sight. The effect of disk shape and edge taper is considered. 
13 figures, 1 table. 


ATOMIC, MOLECULAR, AND CHEMICAL 
PHYSICS 


REFER ALSO TO CITATION(S) 20836 


20110 Neutron molecular spectroscopy using a white beam time- 
of-flight spectrometer. Chen, S.; Jorgensen, J.D.; Berney, C.V. (Solid 
State Science Division, Argonne National Laboratory, Argonne, 
Illinois 60439). J. Chem. Phys.; 68: No. 1, 209-215(1 Jan 1978). 

An inverted-geometry white beam TOF neutron spectrom- 
eter using an extended graphite crystal analyzer was constructed at 
the CP-5 reactor at Argonne. A performance test of the spectrom- 
eter for incoherent inelastic scattering studies was made with five 
selected molecular solids. The results demonstrate the utility of such 
a spectrometer for investigation of lattice vibrational spectra of 
hydrogenous compounds in the energy range 0—400 cm™'. We 
describe design considerations and energy resolution of the spec- 
trometer, and discuss observed low-frequency spectra of acetic acid 
(CHsCOOH, CDsCOOH, and CH;COOD), cyclohexane, and cyclo- 
pentane. 


20111 Multiphoton bibliography, 1970—1976. Eberly, J.H.; 
Karczewski, B. (eds.). Contract W-7405-ENG-48. Livermore, CA; 
Lawrence Livermore Lab. (May 1977). 331p. (UCRL—13728). 

This bibliography concentrates for the most part on multipho- 
ton studies of isolated atoms and small molecules, and is restricted to 
the period 1970 through 1976. Citations are grouped in seven subject 
categories: general multiphoton processes, multiphoton absorption 
and excitation, multiphoton dissociation, multiphoton emission, mul- 
tiphoton ionization, multiphoton scattering, and strong-field reso- 
nance fluorescence. Doppler-free two-photon spectroscopy and non- 
linear optics are excluded. Subject and author indexes are provided. 
(RWR) 


20112 Proceedings of the international symposium on atomic, 
molecular, and solid-state theory, collision phenomena, and computa- 
tional methods. Lowdin, P.O. (ed.). New York; John Wiley and 
Sons, Inc. (1977). 672p. (CONF-770134—). . 

From International symposium on atomic, molecular, and 
solid state theory, collision phenomenon, and computational meth- 
ods; Sanibel Island, FL, USA (16 Jan 1977). 

The conference included 66 papers. Separate abstracts were 
prepared for 30 papers. One abstract appeared previously in ERA 
under CONF-770134. Other papers were outside the scope of ERA. 
(JFP) 


BEAMS AND THEIR REACTIONS 
REFER ALSO TO CITATION(S) 19236, 19304, 20180, 20376, 20506 


20113 (BNL—23301) Work function dependence and isotope 
effect in the production of negative hydrogen ions during sputtering of 
adsorbed hydrogen on Cs covered Mo(100) surfaces. Yu, M.L. (Brook- 
haven National Lab., Upton, N.Y. (USA)). 1977. Contract EY-76-C- 
02-0016. 6p. (CONF-770940— 14). MF AO1. 

From Symposium on the production and neutralization of 
negative hydrogen ions and beams; Upton, NY, USA (26 Sep 1977). 
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The enhancement of the H™ yield, during sputtering of ad- 
sorbed hydrogen on a Mo(100) surface, by a Cs overlayer was 
investigated. An exponential dependence of the H™ yield on the 
work function was observed for a wide range of Cs coverages. A 
simple electron tunneling model was proposed. A large reduction in 
the ion yield was also observed when D2 replaced He as the 
adsorbate. 


20114 (LA-UR—77-2072) Ion scattering studies of some actinide 
materials. Ellis, W.P.; Taylor, T.N. (Los Alamos Scientific Lab., 
N.Mex. (USA)). 1977. Contract W-7405-ENG-36. 23p. (CONF- 
771110—1). Dep. NTIS, PC A02/MF AOl1. 

From 24. national vacuum symposium of the American 
Vacuum Society; Boston, MA, USA (8 Nov 1977). 

Surfaces of polycrystalline U, Th, and siigle crystalline 
UO.(111) were examined with He*, Ne*, and Ar* at incident beam 
energies E/sub i/ less than or equal to 650 eV. A double-pass 
cylindrical mirror analyzer was used in a custom vacuum system 
intended primarily for UPS. The approach was to determine if the 
instrument could serve in a complementary ISS capacity and, if so, 
what the ion scattering conditions are for detecting surface oxygen 
and the actinides. Data are presented illustrating positive results. But 
severe limitations in resolution are evident, the energies do not 
correspond exactly to a simple binary-collision model, and with He* 
the scattering intensities are quite low by comparison with an Au 
reference. 7 figures. 


20115 (LBL—6526) Radiochemical study of the reactions of 
heavy ions with gold. Binder, I. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Jul 1977. Contract W-7405-ENG-48. 
202p. Dep. NTIS, PC A10/MF AOl. 

Thesis. 

Thick gold foils have been bombarded with heavy-ion projec- 
tiles at energies above the Coulomb barrier. The radioactive prod- 
ucts were identified and their yields measured using gamma-ray 
spectrometry and an extensive series of computer programs devel- 
oped for the data analysis. The total mass-yield distribution was 
extracted from the data using charge-dispersion curves inferred from 
the experimental results. One observes a change in the mass-yield 
distributions corresponding to primarily fusion-fission tractions oc- 
curring with the lighter projectiles Ne-20 and Ar-40 and deep- 
inelastic transfer reactions predominating with heavier Kr-84, Kr-86, 
and Xe-136 projectiles. For the deep-inelastic transfer reaction, more 
mass transfer is seen to occur for a higher incident projectile energy, 
and the Gaussian distribution of products shows exponential tailing. 
The preferred direction for mass transfer is from gold to the projec- 
tile nucleus. Sequential fission is a likely fate for nucludes beyond the 
lead shell closure. The “gold finger” is explained as a combination of 
mass transfer, nucleon evaporation and sequential fission. The yields 
of gold nuclides indicate a superposition of two reaction mecha- 
nisms, quasi-elastic and deep-inelastic. The angular momentum in- 
volved with each mechanism determines which of two isomeric 
states is the end product of the nuclear reaction. Suggestions are 
offered regarding the possibility of synthesizing super-heavy ele- 
ments by use of heavy-ion nuclear reactions. 


20116 (LBL—6684) Structure of solid surfaces and of adsorbates 
by low-energy electron diffraction. Somorjai, G.A. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). 18 Oct 1977. Contract 
W-7405-ENG-48. 15p. (CONF-770827—9). Dep. NTIS, PC A02/ 
MF AOl. 

From International conference on physics of transition 
metals; Toronto, Canada (15 Aug 1977). 

LEED theory has developed to the point where the diffrac- 
tion beam intensities can be computed using the locations of the 
surface atoms as the only adjustable parameters. The position of 
atoms in many clean monatomic solid surfaces and the surface 
structures of ordered monolayers of adsorbed atoms have been 
determined this way. Surface crystallography studies are now ex- 
tended to small hydrocarbon molecules that are adsorbed on metal 
surfaces. These studies are reviewed. (GHT) 


20117 (ORO—2591-85) Formation of excited H by impact of 
H;,*,H2*,Hs* ions on metal surfaces. Rausch, E.O.; Thomas, E.W. 
(Georgia Inst. of Tech., Atlanta (USA)). 1977. Contract EY-76-S-05- 
2591. Sp. (CONF-770931—7). Dep. NTIS, PC A02/MF AOI. 

From 7. international conference on atomic collisions in 
solids; Moscow, F.R. Germany (19 Sep 1977). 

The H/sub £B/ line emission from backscattered excited H 
atoms when polycrystalline Mo and Cu targets were bombarded by 
Hi*, H2*, and Hs* ions at 20 to 200 keV was studied. The line profile 
yields information on the distribution in speed and angles of the 
particles. Projectile energy dependence of the Balmer line emission 
coefficient is shown for Hi* and H2* on Mo and H,*, He*, and Hs* 
on Cu. The model adopted for predicting emission ‘coefficient re- 
mains valid provided account is taken of the energy dependence of 
the probability of recoils’ being excited. The emission coefficient is 
not a sensitive function of the fraction of backscattered atoms. The 
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emission coefficient for a high-impact-energy proton is dominated by 
the low-energy recoils. 2 figures. (RWR) 


20118 (ORO—2591-86) Ion induced photon emission from solids. 
Thomas, E.W. (Georgia Inst. of Tech., Atlanta (USA). School of 
Physics). 1977. Contract EY-76-S-05-2591. 6p. (CONF-770931—6). 
Dep. NTIS, PC A02/MF AO1. 

From 7. international conference on atomic collisions in 
solids; Moscow, F.R. Germany (19 Sep 1977). 

Work at Georgia Inst. of Tech. on light emission from the 
impact of energetic ions on surfaces is reviewed. Excited states of 
backscattered particles, emission of continua, and radiation from 
molecules on the surface were studied. The relative emission coeffi- 
cient for the 2P? 7D — 2p ?P° BPI transition induced by B* impact 
on Cu and Mo is shown as function of incident energy from 50 to 
200 keV. It was found that ion-induced emission intensity increases 
when oxygen is admitted to the target region. An acceptable model 
for the origin of continua has been proposed but not absolutely 
confirmed. Chemical reactions on surfaces have been detected 
through characteristic emission. Ion-induced emission related to 
chemical behavior on the surface offers some potential for the study 
of chemical reactions on surfaces. 3 figures. (RWR) 


20119 Advantages of reduced Bessel functions as atomic arbitals: 
an application to H2*. Steinborn, E.O.; Weniger, E.J. (Univ., Regens- 
burg, Ger.). Int. J. Quant. Chem., Symp.; No. 11, 509-516(1977). 

From International symposium on atomic, molecular, and 
solid state theory, collision phenomenon, and computational meth- 
ods; Sanibel Island, Florida, USA (16 Jan 1977). 

Reduced Bessel functions are closely related to Slater-type 
orbitals, but offer computational advantages. Test calculations on 
H*.» with reduced Bessel functions as atomic orbitals gave more 
accurate energy values for two variation parameters than those 
obtained by other authors, who applied various other basis sets. This 
suggests that the reduced Bessel functions may represent a suitable 
basis for further calculations. 


20120 Experimental electron backscatter fractions for molybde- 
num and tungsten. Liuzzi, A.; Martin, J.G. (Univ. of Lowell, MA). 
Trans. Am. Nucl. Soc.; 27: 261-262(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


20121 Physical stuttering model for fusion reactor first-wall ma- 
terials. Smith, D.L. (Argonne National Lab., IL). Trans. Am. Nucl. 
Soc.; 27: 265-266(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


20122 Sputtering calculations with the discrete ordinates method. 
Hoffman, T.J. (Oak Ridge National Lab., TN); Dodds, H.L.; 
Holmes, D.K.; Robinson, M.T. Trans. Am. Nucl. Soc.; 27: 266- 
267(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


20123 (IS-Trans—100) Shapes of ion impulses from a laser ion 
source. Dietze, H.J.; Zahn, H.; Schmidt, W. Translated from Int. J. 
Mass Spectrom. Ion Phys.; 21: 231-240(1976). 14p. Dep. NTIS, PC 
A02/MF AO1. 

Different forms of ion impulse were obtained for targets of 
different material at the slit plates of a laser ion source. The depen- 
dence of the structures of the ion impulses on the parameters of the 
laser microplasma is discussed. These structures were found to be 
dependent on the densities of electrons and ions in the microplasma. 


20124 Physical sputtering: a discussion of experiment and theory. 
Winters, H.F. (IBM Research Lab., San Jose, CA). pp 1-29 of In 
Radiation effects on solid surfaces. Kaminsky, M. (ed.). Washington, 
DC; American Chemical Society (1976). 

From Symposium on radiation effects on solid surfaces; Chi- 
cago, IL, USA (25 Aug 1975). 

See CONF-750839—. 

The theory of sputtering of amorphous and polycrystalline 
materials is further developed. Experimental results for the energy, 
mass, and angular dependence of sputtering yields and recent experi- 
ments on the sputtering of chemisorbed gas and sputtering by 
molecular ions illustrate several effects that are important in deter- 
mining sputtering yields and, in particular, the relationship of these 
effects to Sigmund theory. There are several mechanisms which 
might lead to discrepancies between theory and experiment. 18 
figures, 3 tables. 
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20125 Aluminum oxide sputtering: a new approach to understand- 
ing the sputtering process for binary targets. Finn, P.A.; Gruen, D.M.; 
Page, D.L. (Argonne National Lab., IL). pp 30-64 of In Radiation 
effects on solid surfaces. Kaminsky, M. (ed.). Washington, DC; 
American Chemical Society (1976). 

From Symposium on radiation effects on solid surfaces; Chi- 
cago, IL, USA (25 Aug 1975). 

See CONF-750839—. 

The relative abundances of the products Al, AlO, and AlO 
sputtered in 15- and 40-kV Ar* and 15-kV H* bombardments of 
aluminum oxide targets (anodized film, polycrystalline disk, sap- 
phire) are functions of the target material and of the nature, flux, and 
fluence of the ion beam. This result suggests that in collisional 
sputtering the sensitive parameters of the material are the surface 
binding energies of the sputtered species. These energies are func- 
tions of the surface composition present at the moment of a particu- 
lar sputtering event and should be identified with the partial molar 
enthalpy of vaporization of a particular species. The aluminum oxide 
species--Al, Al,O, AlO, AlzO2, AlO2, Al(O2)2, and AlOs--are charac- 
terized by matrix isolation spectroscopy aided by O"* isotopic substi- 
tution experiments. 12 figures, 4 tables. 


20126 Electron- and photon-induced desorption. Drinkwine, 
M.J.; Shapira, Y.; Lichtman, D. (Univ. of Wisconsin, Milwaukee). pp 
171-182 of In Radiation effects on solid surfaces. Kaminsky, M. (ed.). 
Washington, DC; American Chemical Society (1976). 

From Symposium on radiation effects on solid surfaces; Chi- 
cago, IL, USA (25 Aug 1975) 

See CONF-750839—. 

Electrons and photons can cause the desorption of adsorbed 
gases as a result of a quantum interaction, as opposed to thermal 
effects. Electron-induced desorption is fairly independent of the 
substrate material. Both neutrals and ions can desorb. Maximum 
cross sections are similar to those for dissociative reactions in elec- 
tron-bombarded gas phase molecules (i.c., 10-'® to 107-'* cm?). 
Photodesorption is an entirely different process which is very sub- 
strate dependent. Photodesorption has been detected primarily from 
semiconductor substrates where the threshold for the reaction is the 
band gap energy of the semiconductor, usually 2 to 5 eV. Photode- 
sorption gives rise only to neutral particle emission with cross 
sections in the range of 10~'’ to 10~'* cm? from appropriate active 
substrates. 10 figures. 


20127 X-ray emission from the surface region of solids. Park, 
R.L. (Univ. of Maryland, College Park). pp 200-218 of In Radiation 
effects on solid surfaces. Kaminsky, M. (ed.). Washington, DC; 
American Chemical Society (1976). 

From Symposium on radiation effects on solid surfaces; Chi- 
cago, IL, USA (25 Aug 1975 

See CONF-750839—. 

A fast electron incident on a surface may conserve energy by 
emitting a bremsstrahlung photon. Near the short-wave-length limit 
the bremsstrahlung spectrum measures a density of unoccupied 
conduction states averaged over all atomic species on the surface 
region. The characteristic soft x-ray band spectrum, by contrast, is 
considered a bulk probe of the filled valence states. By using 
electrons with energies just above the threshold for core level 
scattering, however, the probe depth is reduced to the inelastic mean 
free path for electrons. In soft x-ray appearance potential spectros- 
copy, thresholds are detected in the derivative of the total x-ray 
yield. The yield is related to the density of conduction band states. 
The core level probes examine separately the states associated with 
different elements on the same surface. 9 figures. 


20128 Positron interaction with solid surfaces. Brandt, W. (New 
York Univ.,). pp 219-244 of In Radiation effects on solid surfaces. 
ae M. (ed.). Washington, DC; American Chemical Society 
1976). 

From Symposium on radiation effects on solid surfaces; Chi- 
cago, IL, USA (25 Aug 1975). 

See CONF-750839—. 

Current knowledge of positron—surface interactions is sum- 
marized with applications to surface science. The review interlinks 
four areas of positron physics which have developed almost indepen- 
dently, but which are possibly equally relevant to the study of 
surfaces: the trapping at surfaces or the escape as positronium of 
positrons implanted in small solids, the interaction of positrons with 
crystal defects and voids in solids, the emergence of positrons from 
positron beam moderators, and the formation of positronium in 
ground and excited states by positrons backscattered from solid 
surfaces. The positron method offers a potentially very sensitive 
technique for the systematic study of surfaces. 19 figures, 2 tables, 
104 references. 


20129 Backscattering of light ions from metal surfaces. Verbeek, 
H. (Oak Ridge National Lab., TN). RP 245-261 of In Radiation 
effects on solid surfaces. Kaminsky, M . (ed.). Washington, DC; 
American Chemical Society (1976). 
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From Symposium on radiation effects on solid surfaces; Chi- 
cago, IL, USA (25 Aug 1975). 

See CONF-750839—. 

Light ions backscattered from a solid target cause an energy 
distribution which reaches from zero to almost the primary energy. 
The number of the backscattered particles and their energy, angular, 
and charge distributions depend largely on the energy and the ion— 
target combination. For high energies, particles are backscattered in 
a single collision governed by the Rutherford cross section. For 
lower energies, multiple collisions and the screening of the Coulomb 
potential have to be considered; the theoretical treatment is more 
difficult. This energy region is, however, of special interest in the 
field of nuclear fusion research. 10 figures. 


20130 X-ray cross sections in ion—atom collisions. McDaniel, 
F.D. (North Texas State Univ., Denton). pp 52-59 of In Proceedings 
of the fourth conference on the scientific and industrial applications 
of small accelerators. Duggan, J.L.; Morgan, I.L. (eds.). New York; 
Institute of Electrical and Electronics Engineers, Inc. (1976). 

From 4. annual conference on the use of small accelerators; 
Denton, TX, USA (25 Oct 1976). 

See CONF-761059—. 

Earlier measurements of inner-shell ionization for light ion 
bombardment (A = 4) have generally been compared to current 
theories of Coulomb ionization, primarily Binary Encounter Ap- 
proximation and Plane Wave Born Approximation (PWBA). For 
incident energies less than a few MeV, it has been necessary to 
employ perturbation modifications to the PWBA for increased target 
electron binding and Coulomb deflection of the projectile. For 
higher incident energies further perturbation modifications for polar- 
ization of the target electron wave function due to passage of the 
projectile have been suggested. For heavier target species relativisitc 
effects have been shown to be important as well. In general, the 
modified PWBA has been shown to provide good estimates of x-ray 
production for light-ion bombardment. For heavier incident ions, the 
determination of x-ray cross sections and their theoretical interpreta- 
tion may be much more complicated due to electron promotion 
mechanisms, multiple ionization, and target thickness effects. Under 
single collision conditions target thickness effects are minimized. 
Projectile charge state dependences are observed which are similar 
to those found for gaseous targets. For **Si projectiles of incident 
charge states from 7+ - 11+, the modified PWBA provides good 
estimates of the experimental target cross sections. For **Si incident 
charge states 12+, 13+, and 14+, enhancements of target x-ray 
cross sections are observed due to electron capture of the target K- 
shell electron by the projectile. Under multiple collision conditions, 
target thickness effects are found to be dominant since the projectile 
may have many collisions as it passes through the target. Hundreds 
of ug/cm? may be required for the projectile to reach charge state 
equilibrium in the solid. Residual excitation of the projectile pro- 
duces highly excited states with K vacancies and a corresponding 
enhancement of the target cross section due to electron capture. 


20131 K-vacancy production in ion—atom collisions. Meyerhof, 
W.E.; Anholt, R. (Stanford Univ., CA). pp 60-64 of In Proceedings 
of the fourth conference on the scientific and industrial applications 
of small accelerators. Duggan, J.L.; Morgan, I.L. (eds.). New York; 
Institute of Electrical and Electronics Engineers, Inc. (1976). 

From 4. annual conference on the use of small accelerators; 
Denton, TX, USA (25 Oct 1976). 

See CONF-761059—. 

Experimental target and projectile K-vacancy production 
cross sections were determined for Br, Kr, I, Xe and Pb beams at a 
few energies between 10 to 500 MeV. Cross section plots for a given 
projectile and energy as a function of target atomic number reveal 
common trends which are explained in terms of the molecular- 
orbital model of the collision. The importance of multiple collision 
effects in solid targets is pointed out. 


20132 Review of the molecular orbital x-ray: theory and experi- 
ment. Macek, J. (Univ. of Nebraska, Lincoln). pp 65-69 of In 
Proceedings of the fourth conference on the scientific and industrial 
applications of small accelerators. Duggan, J.L.; Morgan, I.L. (eds.). 
New York; Institute of Electrical and Electronics Engineers, Inc. 
(1976). 

From 4. annual conference on the use of small accelerators; 
Denton, TX, USA (25 Oct 1976). 

See CONF-761059—. 

Noncharacteristic x-rays produced when heavy ions with 
energy in the keV to MeV range strike solid targets originate from 
electronic transitions between temporarily formed molecular states. 
They are identified as extreme collision broadening of atomic lines. 
The general features of the spectrum are well undersiood theoreti- 
cally, and provide a means of probing the details of electron motion 
during atomic collisions. 


20133 Angular distribution of continuous background in charged 
particle induced x-ray emission. Sioshansi, P.; Lodhi, A.S.; Khan, 
M.R.; Payrovan, H.; Mardani, K. (Atomic Energy Organization of 
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Iran, Tehran). pp 110-112 of In Proceedings of the fourth conference 
on the scientific and industrial applications of small accelerators. 
Duggan, J.L.; Morgan, I.L. (eds.). New York; Institute of Electrical 
and Electronics Engineers, Inc. (1976). 

From 4. annual conference on the use of small accelerators; 
Denton, TX, USA (25 Oct 1976). 

See CONF-761059—. 

Intensity of the continuous electromagnetic radiation in 
proton induced x-ray emission studies was measured at different 
angles for various proton energies. In an energy band where the 
background radiation intensity is the highest, the angular distribution 
results show the maximum to occur at 90 degrees with respect to the 
beam direction and a gradual reduction on either side of this angle. 
An anisotropy of the order of 40% was measured in this region. For 
an energy band above the peak of the background, the angular 
distribution results show a distinct reduction of the radiation at large 
angles with respect to the beam for increasing proton energies. Thus, 
it is concluded that for improving the sensitivity of PIXE analysis 
method, it is advantageous to position the x-ray detector in back- 
ward direction with respect to the beam. 


20134 Charged particle excitation processes. Basbas, G. (North 
Texas State Univ., Denton). pp 142-148 of In Proceedings of the 
fourth conference on the scientific and industrial applications of 
small accelerators. Duggan, J.L.; Morgan, I.L. (eds.). New York; 
Institute of Electrical and Electronics Engineers, Inc. (1976). 

From 4. annual conference on the use of small accelerators; 
Denton, TX, USA (25 Oct 1976). 

See CONF-761059—. 

The mass of detailed data on the Coulomb excitation of 
atomic inner shells that has been generated in the last decade has 
documented the conditions of energy and atomic number for which 
the first order perturbation theory, notably the plane-wave Born 
approximation, gives an adequate description. Theories were devel- 
oped from several viewpoints to account for the observed higher 
order effects. The classical hyperbolic projectile trajectory was used 
to describe Coulomb deflection by the target nucleus. The perturbed 
stationary state theory was employed to develop the effect of low 
velocity projectiles on the binding energy of the target electron. The 
collision between a harmonic oscillator and a charged particle at a 
large impact parameter was treated to obtain higher order contribu- 
tions to the excitation process. This polarization phenomenon is 
responsible for the Barkas or Z-cubed effect observed in stopping 
powers. Under certain conditions the processes mediated by the 
Coulomb excitation mechanism can depend on the initial charge 
state and electronic configuration of the projectile. A major contrib- 
utor is the ionization process of electrons capture by the projectile. 
In addition, the interaction between projectile electrons and target 
electrons can reduce the cross sections in the manner of a screening 
effect on the projectile nuclear charge. 


20135 Solid effects in ion-induced x-ray production. Bissinger, G. 
(East Carolina Univ., Greenville, NC). pp 165-175 of In Proceedings 
of the fourth conference on the scientific and industrial applications 
of small accelerators. Duggan, J.L.; Morgan, I.L. (eds.). New York; 
Institute of Electrical and Electronics Engineers, Inc. (1976). 

From 4. annual conference on the use of small accelerators; 
Denton, TX, USA (25 Oct 1976). 

See CONF-761059—. 

The state of the targe’ (gas, liquid, solid) strongly affects 
many of the properties (intensity, line shape, spectral structure, etc.) 
of characteristic and noncharacteristic radiation emitted during or 
after an ion-atom collision. These “solid effects’’ involved in x-ray 
production show up in (at least) the following: two-step (double 
scattering) processes, charge state of ion in solid (which affects both 
its x-ray production and that of target atom), implantation and recoil 
effects, spectral line broadening/shifting, channeling effects, coher- 
ent excitation, interatomic Auger transitions, changes in fluorescence 
yield, and plasmon excitation. These results are summarized and the 
most recent work discussed. 


20136 K-shell x-ray production cross sections of selected ele- 
ments from Nb through Gd for incident protons and alphas from 0.6 to 
2.4 MeV. Wilson, S.R.; Rowe, J.R.; Duggan, J.L.; McDaniel, F.D. 
(North Texas State Univ., Denton). pp 186-190 of In Proceedings of 
the fourth conference on the scientific and industrial applications of 
small accelerators. Duggan, J.L.; Morgan, I.L. (eds.). New York; 
Institute of Electrical and Electronics Engineers, Inc. (1976). 

From 4. annual conference on the use of small accelerators; 
Denton, TX, USA (25 Oct 1976). 

See CONF-761059—. 

Thin target K-shell x-ray production cross sections and KB/ 
Ka were measured for 0.6 to 2.4 MeV protons and alpha particles 
incident on selected elements from Nb to Gd. The experimental 
values are compared to the plane wave Born approximation 
(PWBA) and the PWBA modified to include binding energy, Cou- 
lomb deflection, and relativistic effects. The semiclassical relativistic 
correction, suggested by J. S. Hansen, improves the agreement 
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between experiment and theory for the lighter elements (Z < 50); 
but for the heavier elements (Z > 50), the correction is too large. 


20137 Electron rearrangement in K x-ray spectra and target 
thickness dependence of x-ray production. Richard, P. (Kansas State 
Univ., Manhattan). pp 293-298 of In Proceedings of the fourth 
conference on the scientific and industrial applications of small 
accelerators. Duggan, J.L.; Morgan, I.L. (eds.). New York; Institute 
of Electrical and Electronics Engineers, Inc. (1976). 

From 4. annual conference on the use of small accelerators; 
Denton, TX, USA (25 Oct 1976). 

See CONF-761059—. 

In this presentation two distinctly different topics which were 
worked on in the last two years are discussed. Progress in these two 
areas is summarized and compared with similar work performed at 
other places. The first is the study of x-ray spectroscopy of single 
photon decay resulting from two electron rearrangement transitions. 
The second is the study of the target thickness dependence of x-ray 
production in thin solid films. (JFP) 


20138 X-ray satellites. Cue, N. (State Univ. of New York, 
Albany). pp 299-310 of In Proceedings of the fourth conference on 
the scientific and industrial applications of small accelerators. 
Duggan, J.L.; Morgan, I.L. (eds.). New York; Institute of Electrical 
and Electronics Engineers, Inc. (1976). 

From 4. annual conference on the use of small accelerators; 
Denton, TX, USA (25 Oct 1976). 

See CONF-761059—. 

High resolution x-ray spectra generally exhibit resolved struc- 
ture at energies slightly above those of the diagram lines which is 
attributable to the El transitions from states with multiple inner shell 
vacancies. The structure of these x-ray satellites reflects the com- 
bined effects of the primary distribution of multiple vacancies and 
the subsequent vacancy rearrangements prior to the x-ray emissions 
and thus provides information on such varied aspects as the primary 
vacancy production mechanisms, properties of the states involved 
and relaxation effects. Focussing on the Ka satellites for which the 
interpretation is comparatively simpler, measurements are described 
which illustrate the sort of information obtainable from the study of 
these x-ray satellites. 


20139 Nuclear backscattering analyses of ion and energy impuri- 
ties in doubly ionized beams. Mozzi, R.L. (Raytheon Co., Waltham, 
MA). pp 430-435 of In Proceedings of the fourth conference on the 
scientific and industrial applications of small accelerators. Duggan, 

L.; Morgan, I.L. (eds.). New York; Institute of Electrical and 
Electronics Engineers, Inc. (1976). 

From 4. annual conference on the use of small accelerators; 
Denton, TX, USA (25 Oct 1976). 

See CONF-761059—. 

Nuclear backscattering is used for quantitative analyses of the 
ion and energy composition of doubly charged helium, boron and 
nitrogen beams in an Extrion 400 keV ion implanter. In addition to 
the desired doubly charged ions, lower energy ions of the same 
species are observed, which arise from molecular dissociation be- 
tween the preanalysis accelerator and the analyzing magnet, and 
from charge exchange in the gap between the analyzing magnet and 
post-acceleration tube. Ions of other species which enter the magnet 
with identical momentum/charge ratios are also observed such as 
H2* in He** beams and F* from the dissociation of BF; in B** 
beams. Results show that steps must be taken to remove ion and 
energy impurities if doubly charged beams are to be generally useful 
in ion implantation. 


ATOMIC AND MOLECULAR PROPERTIES 
REFER ALSO TO CITATION(S) 18973, 20165, 20186, 20196 


20140 (COO—3403-12) Anisotropic intermolecular interaction 
and rotational ordering in hydrogen-containing solids. Progress report 
No. 12. (Pennsylvania Univ., Philadelphia (USA). Dept. of Chemis- 
try). 1976. Contract EY-76-S-02-3403. 28p. Dep. NTIS, PC A03/MF 
AOl. 

Progress is reviewed in these areas: nuclear spin-lattice relax- 
ation in ortho-para mixtures of solid deuterium below T/sub 
lambda/; pulsed NMR experiments of matrix isolated HCI; stimulat- 
ed Raman scattering in solid hydrogen and nitrogen; and infrared 
line broadening of matrix isolated molecules. (GHT) 


20141 (LA—7018-MS) P—V—T and sound velocity data for 
fluid n-D. in the range 75-300 K and 2-20 kbar. Liebenberg, D.H.; 
Mills, R.L.; Bronson, J.C. (Los Alamos Scientific Lab., N.Mex. 
(USA)). Nov 1977. Contract W-7405-ENG-36. 5p. Dep. NTIS, PC 
A02/MF AOl1. 

Simultaneous static measurements of pressure, volume, tem- 
perature, and sound velocity are reported in deuterium fluid in the 
range 75 less than or equal to T less than or equal to 300K and 2 less 
than or equal to P less than or equal to 20 kbar [0.2 to 2.0 GPa]. The 
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1340 sets of data points along the 33 different isotherms are present- 
ed so that they may be available for use in equation-of-state develop- 
ment. 


20142 (LBL—6962) Ab initio effective core potentials including 
relativistic effects and their application to the electronic structure 
calculations of heavy atoms and molecules. Lee, Y.S. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). Nov 1977. Con- 
tract W-7405-ENG-48. 1llp. Dep. NTIS, PC A06/MF AO1. 

Thesis. 

The effects of the 4f shell of electrons and the relativity of 
valence electrons are compared. The effect of 4f shell (lanthanide 
contraction) is estimated from the numerical Hartree-Fock (HF) 
calculations of pseudo-atoms corresponding to Hf, Re, Au, Hg, TI, 
Pb and Bi without 4f electrons and with atomic numbers reduced by 
14. The relativistic effect estimated from the numerical Dirac-Har- 
tree-Fock (DHF) calculations of those atoms is comparable in the 
magnitude with that of the 4f shell of electrons. Both are larger for 
6s than for 5d or 6p electrons. The various relativistic effects on 
valence electrons are discussed in detail to determine the proper 
level of the approximation for the valence electron calculations of 
systems with heavy elements. An effective core potential system has 
been developed for heavy atoms in which relativistic effects are 
included in the effective potentials. 


20143 Theoretical prediction of vibrational enhancement for dis- 
sociative charge transfer in the HeH2* system. Preston, R.K.; Thomp- 
son, D.L.; McLaughlin, D.R. (University of California, Los Alamos 
Scientific Laboratory, Los Alamos, New Mexico 87545). J. Chem. 
Phys.; 68: No. 1, 13-21(1 Jan 1978). 

A model has been developed to treat dissociative charge 
exchange occurring On excited-state surfaces in the weak adiabatic 
limit. This process is analogous to collisionally induced predissocia- 
tion with the added feature that electronic as well as translational 
energy is used to effect the dissociation. The consequences of weak 
adiabaticity and the location of the avoided crossing seam are to 
require the consideration of tunnelling through a barrier in the 
dissociation curve. An appealing feature of the model is the reduc- 
tion of a three-dimensional trajectory problem to one dimension by 
neglect of coupling of translation to vibration and rotation. Configu- 
ration interaction ground- and excited-state calculations have been 
performed in the vicinity of the curve crossing seam for 
He* +H2.—He+H* +H. Use of the parameters derived from these 
ab initio results in the dynamics model yields cross section and rate 
coefficient values in qualitative agreement with experimental mea- 
surements. Vibrational excitation from the v=0 to v=1 states in He 
leads to an increase in cross section of approximately two orders of 
magnitude due to enhancement of the tunnelling. 


20144 Spectrum of hydrogen plasma at the series limit. Guro- 
vich, V.T.; Engel’sht, V.S. (Institute of Physics and Mathematics, 
Kirghiz Academy of Sciences). Sov. Phys. - JETP (Engl. Transl.); 45: 
No. 2, 232-238(Feb 1977). 

A theory of the spectral intensity distribution near the series 
limit is proposed. It is based on the inclusion of subbarrier ionization 
of atoms from excited Stark sublevels in the statistical microfield of 
the plasma. It is found that spectral lines disappear when the ioniza- 
tion probability exceeds the radiative transition probability by two or 
three orders of magnitude. The transmission of the potential barrier 
is then still much less than unity and this means that perturbation 
theory can be used to calculate the line emission, and the sum of the 
oscillator strengths remains constant during the transformation of 
lines into the continuum. The latter results can be used to calculate 
the photocapture spectrum under the disappearing lines. The experi- 
mental results are compared with the predictions of simplified 
models of the spectrum near the series limit. 


20145 Impact of the Heitler—London hydrogen molecule paper 
on chemistry. Wilson, E.B. (Harvard Univ., Cambridge, MA). Jnt. J. 
Quant. Chem., Symp.; No. 11, 17-28(1977). 

From International symposium on atomic, molecular, and 
solid state theory, collision phenomenon, and computational meth- 
ods; Sanibel Island, Florida, USA (16 Jan 1977). 

This year marks the fiftieth anniversary of the justly celebrat- 
ed paper by Heitler and London on the quantum mechanical treat- 
ment of the hydrogen molecule. A brief survey is given of some of 
the more important papers built on the Heitler-London classic. In 
addition, the question of the physical interpretation of approximate 
wave functions is discussed and some of the pitfalls exemplified. 
Several different analyses of the bonding are reviewed, and it is 
concluded that the most satisfactory physical interpretation is that 
based on the Hellmann-Feynman theorem: the true wave function is 
the function which minimizes the sum of the potential and kinetic 
energies. This causes some excess charge in the central region so as 
to minimize the kinetic energy at least cost in potential energy. This 
excess electronic charge holds the nuclei together, much as was 
postulated by G. N. Lewis. 


ERA VOL. 3, NO. 8 


20146 Multiple scattering theory of photoemission. Davenport, 
J.W. (Univ. of Pennsylvania, Philadelphia). Jnt. J. Quant. Chem., 
Symp.; No. 11, 89-96(1977). 

From International symposium on atomic, molecular, and 
solid state theory, collision phenomenon, and computational meth- 
ods; Sanibel Island, Florida, USA (16 Jan 1977). 

The multiple scattering Xa method was used to calculate the 
photoionization cross sections of Hz, Ne, and CO. It was shown 
previously that for Ne there is a shape resonance about 1 Rydberg 
above threshold. The position and width of this resonance are 
investigated for various possible potentials and a single center expan- 
sion of the potential is constructed which shows the kind of barrier 
associated with resonances. Finally, the existence of a similar reso- 
nance in CO is used to deduce the orientation of the molecular axis 
for CO adsorbed on nickel. 


20147 Analytic yield spectra for electrons on H2. Green, A.E.S.; 
Garvey, R.H.; Jackman, C.H. (Univ. of Florida, Gainesville). Int. J. 
Quant. Chem., Symp.; No. 11, 97-103(1977). 

From International symposium on atomic, molecular, and 
solid state theory, collision phenomenon, and computational meth- 
ods; Sanibel Island, Florida, USA (16 Jan 1977). 

Using a modified discrete energy bin method, equilibrium 
electron yield spectra produced by 50 eV to 25 keV incident 
electrons impacting upon Hz. Analytic representations of this func- 
tion and the probability of ionization simply explain the ion yield per 
energy loss, the approximate constancy of its reciprocal, the energy 
loss per ion pair, and other types of yields. 


20148 Variationally modified Thomas—Fermi approach to the 
repulsive potential between noble gas atoms and positive and negative 
ions of spherically symmetric electron configurations. Csavinszky, P. 
(Univ. of Maine, Orono). Jnt. J. Quant. Chem., Symp.; No. 11, 105- 
117(1977). 

From International symposium on atomic, molecular, and 
solid state theory, collision phenomenon, and computational meth- 
ods; Sanibel Island, Florida, USA (16 Jan 1977). 

Recent beam experiments (in the keV range) have shed light 
on the repulsive potentials that exist between closed-shell positive 
and negative ions of spherically symmetric electron configurations 
and noble gas atoms. It is shown that the measured repulsive 
potentials, which arise from such scattering events, can be calculated 
to within at least a factor of two, or better, on the basis of simple 
theoretical considerations which make use of recent variational 
modifications of the Thomas-Fermi (TF) model for neutral atoms, 
and for positive and negative ions. In advancing the present theory, 
a discussion is given why the criticisms of Teller and Balazs con- 
cerning the use of the original TF model in such calculations are 
believed to be rescinded when the variationally modified TF models 
of atoms and ions are used. It is concluded that the present theory 
might be a desirable one for obtaining estimates of the repulsive 
potentials that exist between colliding systems whose study might 
not be amenable to experiments in the laboratory. Into this category 
fall collision events, whose existence might be of interest in astro- 
physical problems. 


20149 Heitler—London description of the covalent bond in Ho. 
Adams, W.H. (Rutgers-the State Univ., New Brunswick, NJ). Int. J. 
Quant. Chem., Symp.; No. 11, 193-199(1977). 

From International symposium on atomic, molecular, and 
solid state theory, collision phenomenon, and computational meth- 
ods; Sanibel Island, Florida, USA (16 Jan 1977). 

It is shown that there is a natural correspondence between the 
Heitler-London energy expressions for Hz and an energy expression 
based on localized wave functions. This correspondence and rather 
accurate localized wave functions are used to verify the Heitler- 
London explanation of covalent bonding in He. 


20150 Rigid-rotor potential surface for the hydrogen molecule 
dimer. Merrifield, D.L.; Ostlund, N.S. (Univ. of Arkansas, Fayette- 
ville). Int. J. Quant. Chem., Symp.; No. 11, 245-250(1977). 

From International symposium on atomic, molecular, and 
solid state theory, collision phenomenon, and computational meth- 
ods; Sanibel Island, Florida, USA (16 Jan 1977). 

A potential surface is presented for two interacting rigid-rotor 
hydrogen molecules. The calculations include correlation effects by 
perturbation theory. A ghost orbital treatment is used to minimize 
limitations in the basis set. Ten intermolecular distances are included 
and the angular dependence of the interaction is presented in analyt- 
ical form. 


20151 Fine structure and Stark shifts from anticrossing studies. 
Beyer, H.J.; Kleinpoppen, H. (Univ. of Stirling, Scotland). Int. J. 
Quant. Chem., Symp.; No. 11, 271-287(1977). 

From International symposium on atomic, molecular, and 
solid state theory, collision phenomenon, and computational meth- 
ods; Sanibel Island, Florida, USA (16 Jan 1977). 

The various types of anticrossing signals are discussed and 
their application to measure fine structure intervals and the nonlinear 
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low field Stark effect of He* and He is described. Experimental and 
theoretical results are compared. 


20152 Note on the complex transformation method and the ex- 
tended virial theorem for treating resonances in the continuous spec- 
trum. Froelich, P.; Hehenberger, M.; Brandas, E. (Quantum Chemis- 
try Group, Uppsala). Int. J. Quant. Chem., Symp.; No. 11, 295- 
299(1977). 

From International symposium on atomic, molecular, and 
solid state theory, collision phenomenon, and computational meth- 
ods; Sanibel Island, Florida, USA (16 Jan 1977). 

The virial theorem is stated and proven as well as comments 
made on some practical problems associated with its application. 
The essence of the approach follows from the fact that a complex 
transformation of coordinates x'/sub i/ = x/sub i/eta/sub i/ of the 
time-independent Schroedinger equation may turn out an outgoing 
diverging Gamov wave associated with a quasi-bound state into a 
square integrable solution. 


20153 Linear response correction to the kinetic energy from 
Thomas—Fermi theory. A simple model. Handler, G.S. (Univ. of 
Georgia, Athens). Int. J. Quant. Chem., Symp.; No. 11, 397- 
411(1977). 

From International symposium on atomic, molecular, and 
sc .id state theory, collision phenomenon, and computational meth- 
ods; Sanibel Island, Florida, USA (16 Jan 1977). 

An approximate linear response formalism is developed from 
Thomas-Fermi theory for the single-particle density matrix. It is 
used to estimate kinetic energy corrections in two simple cases, with 
good results. 


20154 Pseudopotential calculations. IV. Some results of zinc 
difluoride. Ratner, M.A. (Northwestern Univ., Evanston, IL); 
Topiol, S.; Moskowitz, J.W. Int. J. Quant. Chem., Symp.; No. 11, 
493-499( 1977). 

From International symposium on atomic, molecular, and 
solid state theory, collision phenomenon, and computational meth- 
ods; Sanibel Island, Florida, USA (16 Jan 1977). 

Recently developed ab initio pseudopotentials are employed 
to examine the molecular electronic structure of ZnF2 in an LCAO- 
HF treatment. Comparison with a previous all-electron study reveals 
excellent agreement. Comparison with a pseudopotential treatment 
of ZnCl. shows, as expected, that the fluoride is far more ionic than 
the chloride; this seems to arise largely from more halide participa- 
tion in the a/sub 2u/ nonbonding orbital. 


20155 Determination of the size-consistency error in the single 
and double excitation configuration interaction model. Bartlett, R.J. 
(Battelle Memorial Inst., Richland, WA); Shavitt, I. Int. J. Quant. 
Chem., Symp.; No. 11, 165-173(1977). 

From International symposium on atomic, molecular, and 
solid state theory, collision phenomenon, and computational meth- 
ods; Sanibel Island, Florida, USA (16 Jan 1977). 

The "size-consistency” or “unlinked-diagram” problem in a 
configuration interaction calculation employing all double excita- 
tions (DCI) from a Hartree-Fock determinant is investigated numeri- 
cally. By using many-body perturbation theory and the “linked- 
cluster” expansion, the contribution of all double-excitation diagrams 
in all orders is obtained for the correlation energy of H2O without 
approximation. Comparison with DCI gives a value of 14 mhartree 
(9 kcal/mol) for the unlinked, pathological terms remaining in the 
DCI, emphasizing the importance of quantum chemical methods 
built upon the linked-cluster expansion for larger molecules. A 
formula proposed by Davidson to estimate these terms is derived 
from a consideration of the primary “unlinked” diagrams remaining 
in the DCI. The estimates of the corrections given by Davidson's 
formula and one suggested by Pople are compared with the exact 
value. The agreement is within 0.3 mhartree for Davidson’s formula 
and 1.6 mhartree for that of Pople. Another value for the correction 
is given by the fourth-order MBPT result for double-excitation 
diagrams, which is 1.2 mhartree higher than the infinite order result. 


20156 Linked-diagram expansion of the ground state of a many- 
electron system: a time independent derivation. Manne, R. (Univ. of 
Bergen). Int. J. Quant. Chem., Symp.; No. 11, 175-192(1977). 

From International symposium on atomic, molecular, and 
solid state theory, collision phenomenon, and computational meth- 
ods; Sanibel Island, Florida, USA (16 Jan 1977). 

A time-independent derivation of the linked-diagram expan- 
sion of the ground-state energy of a many-electron system is given 
for the case of a nondegenerate unperturbed system. The starting 
point is the Rayleigh-Schroedinger perturbation theory, and the 
derivation follows in many respects suggestions by Cizek and 
Paldus, including the use of the Frantz-Mills factorization theorem 
for the cancellation of unlinked and renormalization diagrams. 


20157 Zero Monte Carlo error on quantum mechanics is easier. 
Coldwell, R.L. (Univ. of Florida, Gainesville). Jnt. J. Quant. Chem., 
Symp.; No. 11, 215-222(1977). 
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From International symposium on atomic, molecular, and 
solid state theory, collision phenomenon, and computational meth- 
ods; Sanibel Island, Florida, USA (16 Jan 1977). 

Monte Carlo methods for using the ground state variational 
principle to find bounds on the ground state energy by minimizing 
E/sub t/ = (psi/sub t/ vertical bar H vertical bar psi/sub t/)/(psi/ 
sub t/ vertical bar psi/sub t/) are plagued by the intrinsic random- 
ness of the Monte Carlo estimate of E/sub t/. These do not give E/ 
sub t/, but rather anti E/sub t/ +- sigma/sub t/ with anti E/sub t/ 
the Monte Carlo estimate of E/sub t/ and sigma/sub t/ the estimate 
for the standard deviation. When psi/sub t/ is an eignefunction of H, 
it is possible to find sigma/sub t/ = 0. It is also possible to calculate 
differences such as (sigma/sub t/ - sigma/sub t'/) over the same 
points so that their difference is much more accurate than would 
seem possible from the knowledge of sigma/sub t/ and sigma/sub t’/ 
alone. This allows us to vary psi/sub t/ so as to minimize sigma/sub 
t/, or anti E/sub t/ + nsigma/sub t/ rather than anti E/sub t/ alone. 
The method has been tested on the ground state of a single lithium 
atom. A trial wave function, psi/sub t/, involving a very general 
form and 33 constants was found for which E/sub t/ = -14.898 +- 
0.003 Ry which is lower than the Hartree-Fock energy bound of - 
14.865 Ry (C. Clementi, IBM J. Res. Develop. (Suppl.) 9, 2 (1965)) 
and above the true energy of -14.956 Ry (S. Larsson, Phys. Rev. 169, 
49 (1968)). The small Monte Carlo error relative to the cohesive 
energy of solid lithium, -0.512 Ry (V. Heine. in The Physics of 
Metals, J. Ziman, Ed. (Cambridge Univ. Press, England, 1969)), 
along with the inherent flexibility of the method implies that it 
should be possible to extend the work to treat collections of M 
nuclei and 3M electrons. The nuclear-electronic probability distribu- 
tion for atomic lithium was also evaluated. A comparison with that 
for the Hartree-Fock wave function shows small differences in 
accord with those expected from the inclusion of electron-electron 
parts in the trial wave functions considered here. 


20158 Test of beam—foil interaction theories. Church, D.A. 
(Texas A and M Univ., College Station); Michel, M.C. pp 176-179 of 
In Proceedings of the fourth conference on the scientific and indus- 
trial applications of small accelerators. Duggan, J.L.; Morgan, I.L. 
(eds.). New York; Institute of Electrical and Electronics Engineers, 
Inc. (1976). 

From 4. annual conference on the use of small accelerators; 
Denton, TX, USA (25 Oct 1976). 

See CONF-761059—. 

Several beam-foil interaction theories predict specific depen- 
dences of the polarization of emitted light and of the excited level 
tensor parameters of the fast particles on the tilt-angle of the foil. 
Results of coherence measurements of the polarization of transitions 
from the 2p and 3p levels of Li, and the 4d 'D level of He, excited at 
60 keV incident ion energy, show both agreements with and devi- 
ations from particular theoretical predictions. 


20159 Anomalous structure in the appearance potential spectra of 
holmium N; and Ms; levels. Chopra, D. (East Texas State Univ., 
Commerce). pp 180-184 of In Proceedings of the fourth conference 
on the scientific and industrial applications of small accelerators. 
Duggan, J.L.; Morgan, I.L. (eds.). New York; Institute of Electrical 
and Electronics Engineers, Inc. (1976). 

From 4. annual conference on the use of small accelerators; 
Denton, TX, USA (25 Oct 1976). 

See CONF-761059—. 

The soft x-ray appearance potential spectra (SXAPS) of hol- 
mium ('®°Ho) Ns and Ms levels in the 130 to 1400 eV range by using 
potential modulation technique. The spectra are complex and exhibit 
several anomalies in the vicinity of Ns and Ms threshold potentials. 
These structures were interpreted in terms of the excitation states 
arising as a result of the exchange interaction between the 4f states 
and inner d vacancies. 


POSITRONIUM, MUONIUM, AND MUONIC AND MESIC 
ATOMS AND MOLECULES 


REFER ALSO TO CITATION(S) 20309 


20160 (CONF-770864—1) Positronium reactions in micellar sys- 
tems. Jean, Y.C.; Ache, H.J. (Virginia Polytechnic Inst. and State 
Univ., Blacksburg (USA). Dept. of Chemistry). 1977. Contract EY- 
76-S-05-3602. 30p. Dep. NTIS, PC A03/MF AO1. 

From Conference on micellar and macromolecular catalysis; 
Wolfeboro, NH, USA (15 Aug 1977). 

The rate constants for Ps reactions with nitrobenzene and 
CuCl, in various micellar systems such as sodium dodecylsulfate, 
sodium octylsulfate and -sulfonate, hexadecyltrimethylammonium- 
bromide and -chloride, hexadecylpyridiniumchloride and tergital 
were measured. The results show that in most cases the Ps reactivity 
toward nitrobenzene is significantly reduced when the latter is 
located in the micellar phase as compared to the homogeneous 
aqueous phase. On the other hand the observed reaction constants 
do not coincide with the constants measured for Ps-nitrobenzene in 
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the corresponding alkanes either, with the exception of sodiumoctyl- 
sulfate and -sulfonate. Since Ps-nitrobenzene reaction rate constants 
were found to be sensitive to the environment in which they occur, 
these results may suggest that the nitrobenzene probe molecule is 
located in the Stern layer where it forms complexes with the various 
head groups, in which form its reactivity toward Ps will be de- 
creased. An exception could be the sodiumoctylsulfate system, 
where nitrobenzene may be in an aqueous environment, or the 
sodiumoctylsulfonate where the nitrobenzene may reside in the 
hydrocarbon-like environment.In micellar solutions containing Cu** 
ions, no change in the Ps rate constants is observed in the case of the 
neutral tergital or the cationic hexadecylpyridiniumchloride micellar 
systems, whereas in the presence of the anionic micelles, sodium 
dodecylsulfate or sodiumoctylsulfate or -sulfonate which easily 
adsorb Cu** ions, the rate constants drastically drop. 


20161 Investigation of positron annihilation in copper between 93 
and 665 K. Smedskjaer, L.C.; Fluss, M.J.; Legnini, D.G.; Chason, 
M.K.; Siegel, R.W. (Argonne National Lab., Ill. (USA)). i. Phys., F 
(London); 7: No. 9, 1715-1718(Sep 1977). 

he temperature dependence of positron annihilation in 
copper between 93 and 665 K has been investigated by simultaneous 
measurements of positron lifetime and Doppler broadening of the 
annihilation spectrum. The lifetime and spectrum shape were found 
to vary linearly with temperature, thus giving no indication of the 
existence of positron self-trapping in copper. 


20162 Effects impeding observation of weak neutral interaction 
between a muon and a nucleus in light mesic atoms. Grechukhin, D.P.; 
Soldatov, A.A. (I. V. Kurchatov Atomic Energy Institute). Sov. 
Phys. - JETP (Engl. Transi.); 45: No. 2, 205-212(Feb 1977). 

An estimate is given of the intensity of the satellite lines of the 
2s/sup 1/2/-—+1s/sup 1/2/ radiative transition in a mesic atom due to 
configurational interaction between the meson and the shell elec- 
trons of the mesic atom. It is shown that the intensity of these 
satellite lines is by approximately six orders of magnitude greater 
than the intensity of the radiation in a 2s/sup 1/2/—+1s/sup 1/2/ 
meson transition. The necessity to exclude the satellite lines in an 
experiment aiming to observe nonconservation of parity requires an 
energy resolution for the quantum detector of Ahw/hw< or =107*. 
The effect of the configuration interaction between a meson and the 
electrons of the conduction band in metals does not allow us to 
utilize metal targets for stopping the mesons in such an experiment. 
In the case of formation of a mesic atom in a gaseous medium the 
Stark effect of the electric field of the dipole induced in the collision 
of an atom of the medium with the mesic atom (Z> or =2) stripped 
of electrons, and the Stark effect of the intra-atomic field in the case 
of a collision of a wH atom with an atom of the medium, as shown 
by the estimates that have been made, give essential upper limits on 
the density of the medium respectively of the order of < or =10" 
at/cm* and < or =10'! at/cm*. 


COLLISION PHENOMENA 
REFER ALSO TO CITATION(S) 19171, 19177, 20132, 20135 


20163 (COO—2542-5) Dynamical studies of molecular systems. 
Progress report, February 1, 1977—November 1, 1977. Rabitz, H. 
(Princeton Univ., N.J. (USA). Dept. of Chemistry). 1977. Contract 
EY-76-S-02-2542. 17p. Dep. NTIS, PC A02/MF AO1. 

During the past year the research under the contract has 
evolved along several lines consistent with a goal of achieving a 
better understanding of the interaction of molecules. First, appropri- 
ate theoretical collision techniques were developed and implemented 
for practical systems of interest. This activity emphasized the deter- 
mination of key physical factors controlling inelastic collision behav- 
ior. Besides these efforts also initial work was carried out in new 
areas, principally chemical kinetic sensitivity analysis and the inver- 
sion of experimental relaxation data. A list of publications is includ- 
ed. 


20164 (COO/2555—1) Inelastic molecular collisions: applica- 
tions of theoretical methods to problems in relaxation phenomena and 
laser operation. Progress report, February 1, 1977—November 1, 
1977. Conn, R.W. (Wisconsin Univ., Madison (USA)). 1977. Con- 
tract EY-76-S-02-2555. 1lp. Dep. NTIS, PC A02/MF AO1. 

The aim of this research is to develop and implement practi- 
cal theoretical methods for handling molecular collision problems, 
and, subsequently to study the important processes which influence 
collision rates and compute rate information suitable for gas laser 
modeling studies. This work has focused on the CO and HF mole- 
cules, which are of practical interest as molecular lasers and of 
theoretical interest discerning the role of rotation processes in vibra- 
tional relaxation. Great strides have been made in these areas in the 
past year, especially with regard to implementing the operator 
decomposition and related unitary approaches as practical computa- 
tion schemes. Much of the material reported has been published or is 
currently in press. This research represents a collaboration under this 
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contract with Professor H. Rabitz, Princeton University, under 
contract AT(11-1)-2542. A list of publications is included. 


20165 (LBL—6935) Interaction of rare gas metastable atoms. 
Wang, A.Z.F. (California Univ., Berkeley (USA). Lawrence Berke- 
ley Lab.). Nov 1977. Contract W-7405-ENG-48. 264p. MF AOl. 

Thesis. 

The physical and chemical properties of metastable rare gas 
atoms are discussed and summarized. This is followed by a detailed 
examination of the various possible pathways whereby the 
metastable’s excess electronic energy can be dissipated. The phenom- 
enon of chemi-ionization is given special emphasis, and a theoretical 
treatment based on the use of complex (optical) potential is present- 
ed. This is followed by a discussion on the unique advantages offered 
by elastic differential cross section measurements in the apprehension 
of the fundamental forces governing the ionization process. The 
methodology generally adopted to extract information about the 
interaction potential for scattering data is also systematically out- 
lined. Two widely studied chemi-ionization systems are then closely 
examined in the light of accurate differential cross section measure- 
ments obtained in this work. The first system is He(2*S) + Ar for 
which one can obtain an interaction potential which is in good 
harmony with the experimental results of other investigators. The 
validity of using the first-order semiclassical approximation for the 
phase shifts calculation in the presence of significant opacities is also 
discussed. The second reaction studied is He*+ D2 for which mea- 
surements were made on both spin states of the metastable helium. A 
self-consistent interaction potential is obtained for the triplet system, 
and reasons are given for not being able to do likewise for the singlet 
system. The anomalous hump proposed by a number of laboratories 
is analyzed. Total elastic and ionization cross sections as well as rate 
constants are calculated for the triplet case. Good agreement with 
experimental data is found. Finally, the construction and operation 
of a high power repetitively pulsed nitrogen laser pumped dye laser 
system is described in great details. Details for the construction and 
operation of a flashlamp pumped dye laser are likewise given. 


20166 (ORNL/TM—6014) Time-resolved production and detec- 
tion of reactive atoms. Grossman, L.W.; Hurst, G.S. (Oak Ridge 
National Lab., Tenn. (USA)). Sep 1977. Contract W-7405-ENG-26. 
63p. Dep. NTIS, PC A04/MF AOl1. 

Thesis. Submitted by L.W. Grossman. 

Cesium iodide in the presence of a buffer gas was dissociated 
with a pulsed ultraviolet laser, which will be referred to as the 
source laser. This created a population of atoms at a well defined 
time and in a compact, well defined volume. A second pulsed laser, 
with a beam that completely surrounded that of the first, photoion- 
ized the cesium after a known time delay. This laser will be referred 
to as the detector laser. It was determined that for short time delays, 
all of the cesium atoms were easily ionized. When focused, the 
source laser generated an extremely intense fluence. By accounting 
for the beam intensity profile it was shown that all of the molecules 
in the central portion of the beam can be dissociated and detected. 
Besides proving the feasibility of single-molecule detection, this 
enabled a determination of the absolute photodissociation cross 
section as a function of wavelength. Initial studies of the time decay 
of the cesium signal at low argon pressures indicated a non-exponen- 
tial decay. This was consistent with a diffusion mechanism transport- 
ing cesium atoms out of the laser beam. Therefore, it was desired to 
conduct further experiments using a tightly focused source beam, 
passing along the axis of the detector beam. The theoretical behavior 
of this simple geometry accounting for diffusion and reaction is 
easily calculated. A diffusion coefficient can then be extracted by 
data fitting. If reactive decay is due to impurities constituting a fixed 
percentage of the buffer gas, then two-body reaction rates will scale 
linearly with pressure and three-body reaction rates will scale qua- 
dratically. Also, the diffusion coefficient will scale inversely with 
pressure. At low pressures it is conceivable that decay due to 
diffusion would be sufficiently rapid that all other processes can be 
neglected. Extraction of a diffusion coefficient would then be quite 
direct. Finally, study of the reaction of cesium and oxygen was 
undertaken. 


20167 (ORO—4881-13) Variational method in atomic scattering. 
Callaway, J. (Louisiana State Univ., Baton Rouge (USA). Dept. of 
Physics and Astronomy). Nov 1977. Contract EY-76-S-05-4881. 
202p. Dep. NTIS, PC A10/MF AO1. 

The application of the variational method to the scattering 
(both elastic and inelastic) of electrons and positrons by atoms is 
reviewed. The coupled equations of scattering theory are formulated 
using a pseudostate expansion. The Kohn variational procedure for 
multichannel scattering is derived. Many variants are considered, 
including the inverse Kohn procedure, the “optimized minimum 
norm,” the “optimized anomaly free,” and the “variational least 
squares.” Applications to both model and realistic problems are 
described. Results obtained for scattering by hydrogen, and by 
complex atoms are discussed. 
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20168 Theory of rare gas—group VI ‘'S—'D collision-induced 
transitions. Julienne, P.S. (Physical Chemistry Division, Institute for 
Materials Research, National Bureau of Standards, Washington, D. 
C. 20234). J. Chem. Phys.; 68: No. 1, 32-41(1 Jan 1978). 

The collision-induced 'S—'D emission of a Group VI metas- 
table 'S atom in the presence of a rare gas background is investigat- 
ed theoretically. Approximate model potentials are constructed for 
the Group VI 'S—rare gas interaction based on the mixed rare gas 
ground state potentials. The model is supplemented by ab initio 
calculations for ArO and by the RKR potential for XeO. Long range 
perturbation theory is used for the induced dipole transition moment, 
supplemented at short range by the available ab initio calculations on 
Ar, Kr, and Xe oxides. The model gives a satisfactory account of the 
measured emission coefficients for the rare gas oxides and sulfides 
and predicts emission coefficients for the rare gas selenides. 


20169 Charge exchange and chemical reaction in the H2* + Hoe 
system. I. Characterization of the potential energy surfaces and nona- 
diabatic regions. Stine, J.R.; Muckerman, J.T. (Chemistry Depart- 
ment, Brookhaven National Laboratory, Upton, New York 11973). 
J. Chem. Phys.; 68: No. 1, 185-194(1 Jan 1978) 

Potential energy surfaces for the H*, system are calculated 
by the valence bond diatomics-in-molecules method in the zero 
overlap-of-atomic-orbitals approximation. The adiabatic potential 
energy surfaces are obtained by the diagonalization of an 8 x 8 
Hamiltonian matrix and are ideally suited for classical trajectory 
studies involving electronic transitions. The ground state surface of 
H*, is discussed and particular emphasis is given to those regions of 
configuration space for which this surface avoids an intersection 
with that of the first excited electronic state. 


20170 Possibility of direct solution of the classical Liouville 
equation for inelastic molecular collisions; the reduced Liouville equa- 
tion. Miller, W.H.; Skuse, B.M. (Department of Chemistry and 
Materials and Molecular Research Division of the Lawrence Berke- 
ley Laboratory, University of California, Berkeley, California 
94720). J. Chem. Phys.; 68: No. 1, 295-302(1 Jan 1978). 

Starting with the ordinary classical Liouville equation for the 
time evolution of phase space distribution functions, total energy 
conservation is used to obtain a reduced Liouville equation which 
determines the steady-state (i.e., time independent) reduced distribu- 
tion function on the "energy shell’ in phase space. Boundary condi- 
tions which correspond to time-independent scattering theory are 
easily imposed, and one sees clearly how to extract the time- 
independent transition probability matrix for a given total energy; 
this is the classical analog of the time-independent on-shell S matrix 
of quantum scattering theory. The reduced Liouville equation is of a 
form that is amenable to direct numerical solution, and ways for 
approaching this are described. A particular approximate version of 
the reduced Liouville equation is seen to be equivalent to a recently 
proposed stochastic model. 


20171 Persistent collision complexes in the reaction of silyl ions 
with ethylene. Allen, W.N.; Lampe, F.W. (Pennsylvania State Univ., 
University Park). J. Am. Chem. Soc.; 99: No. 21, 6816-6822(12 Oct 
1977). 

The reaction of SiH3* with C2H, has been studied in a tandem 
mass spectrometer at relative kinetic energies in the range of 0.47 to 
2.4 eV and at C.H, pressures in the range of 2 to 80 x 10-* Torr. At 
low relative kinetic energies persistent collision complexes SiC2H7* 
are directly observed, in the absence of collisional stabilization, some 
2 x 10°°s after formation. Collisional stabilization by C2H, increases 
the yield of SiC.H;* so that at 80 x 10~* Torr this ion accounts for 
approximately 80% of the observed products. The other observed 
products are SiC.H;*, SiCHs*, and SiC;H3*. Extrapolation of prod- 
uct yields to infinite pressure indicates that the collision complex 
accounts for approximately 90% of total reaction with the other 
10% of reaction being due to a direct process forming SiCH3*. The 
experimental data yield absolute values for the lifetime of energy- 
rich collision complexes, for the unimolecular rate constants for 
decomposition of the complex to SiC2Hs* and SiCHs3*, and for the 
single-collision stabilization of SiC2H7* * by C2H,. The strong colli- 
sion assumption breaks down at the higher relative kinetic energies 
and a value of 0.7 to 1.1 eV for the maximum energy transferred per 
collision from SiC,H;* * to C2Hs may be derived. RRKM calcula- 
tions based on the chemically activated molecule being 
CHs3sCH2SiH2* and in which angular momentum of reactants is 
conserved give order-of-magnitude agreement with experiment. 


20172 Study of the pair Fourier transforms of the electronic wave 
functions of atoms, molecules, and solids on the basis of high-energy 
(y, 2e) and (e, 3e) scattering. Neudachin, V.G.; Smirnov, Y.F.; 
Pavlichenkov, A.V.; Levin, V.G. (M. V. Lomonosov Moscow State 
University). Sov. Tech. Phys. Lett. (Engl. Transi.); 3: No. 6, 217- 
219(Jun 1977). 

Double ionization of He by electrons and photons is used to 
determine the He ground state wave function. 
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20173 Singularities in forward elastic scattering of electrons by 
atoms. Amus’ya, M.Y.; Kuchiev, M.Y. (A. F. Ioffe Physicotechnical 
Institute, Academy of Sciences of the USSR, Leningrad). Sov. Tech. 
Phys. Lett. (Engl. Transl.); 3: No. 5, 178-179(May 1977). 

The dispersion relations for electron-hydrogen scattering are 
considered, and the effect of the long-range Coulomb interaction on 
the scattering amplitude is computed.(AIP) 


20174 Correlation effects in electron scattering and attachment 
by open-shell atoms. Nesbet, R.K. (IBM Research Lab., San Jose, 
CA). Int. J. Quant. Chem., Symp.; No. 11, 263-269(1977). 

From International symposium on atomic, molecular, and 
solid state theory, collision phenomenon, and computational meth- 
ods; Sanibel Island, Florida, USA (16 Jan 1977). 

Low energy scattering or attachment of an electron by a 
neutral atom is dominated by the polarization potential, formally an 
electronic correlation effect. Special problems arise in the quantita- 
tive theory of this effect for open-shell atoms. These problems are 
analyzed, and recent progress in resolving them is discussed. 


20175 Model interaction potentials for atom—diatom scattering. 
Knirk, D.L.; Liedtke, R.C. (William Marsh Rice Univ., Houston, 
TX). Int. J. Quant. Chem., Symp.; No. 11, 327-336(1977). 

From International symposium on atomic, molecular, and 
solid state theory, collision phenomenon, and computational meth- 
ods; Sanibel Island, Florida, USA (16 Jan 1977). 

A new model for the interaction potential in collinear atom- 
diatom systems is proposed. Attractive features of the model are ease 
of understanding the parameters, separability in the coordinates, and 
considerable flexibility. Examples of the model are shown for two 
very different systems, He + H*2 and I + He. A special case, the 
force coordinate model, is described and studied. 


20176 Computational methods for reactive scattering. Redmon, 
M.J.; Wyatt, R.E. (Univ. of Texas, Austin). Int. J. Quant. Chem., 
Symp.; No. 11, 343-351(1977). 

From International symposium on atomic, molecular, and 
solid state theory, collision phenomenon, and computational meth- 
ods; Sanibel Island, Florida, USA (16 Jan 1977). 

Two methods of obtaining unimodular sector transformation 
matrices required in quantum scattering calculations employing lo- 
cally adiabatic basis sets are discussed, one being particularly useful 
for three-dimensional reactive scattering. These are shown to lead to 
improved unitarity and detailed balance in a computed S-matrix. 
New results are presented for the H + De, and F + He reactions, 
including total cross sections obtained within a J/sub z/-conserving 
approximation. In particular, evidence is presented which indicates 
that the strong n = 2 vibrational resonance appearing in collinear 
studies of the F + Hb reaction is drastically affected by rotational 
broadening, indicating that collinear studies of exoergic reactions 
may be of limited practical utility in predicting resonance widths. 


20177 Accurate molecular ionization potentials from the electron 
propagator. Purvis, G.D.; Ohrn, Y. (Univ. of Florida, Gainesville). 
Int. J. Quant. Chem., Symp.; No. 11, 359-363(1977). 

From International symposium on atomic, molecular, and 
solid state theory, collision phenomenon, and computational meth- 
ods; Sanibel Island, Florida, USA (16 Jan 1977). 

A brief account is given of the content of the superoperator 
formalism for a systematic treatment of the electron propagator and 
the particular restrictions proposed in order to make the computa- 
tions tractable. Applications to the valence ionization potentials of 
the nitrogen molecules are used as illustrative examples of how the 
third-order theory and the present one compare. Results from the 
application of Koopmans’ theorem, and "delta-SCF” are also given 
for comparison. (JFP) 


20178 Gas release from surfaces under x-ray impact: photode- 
sorption, photocatalysis. Brumbach, S.; Kaminsky, M. (Argonne Na- 
tional Lab., IL). pp 183-199 of In Radiation effects on solid surfaces. 
Kaminsky, M. (ed.). Washington, DC; American Chemical Society 
(1976). 

From Symposium on radiation effects on solid surfaces; Chi- 
cago, IL, USA (25 Aug 1975). 

See CONF-750839—. 

Experimental data on x-ray-induced gas adsorption and gas 
release from surfaces are reviewed with results for stainless steel and 
AloOs surfaces. CO2 and Oz are the major species which desorb from 
such surfaces under x-ray irradiation. Mean quantum yields are given 
for these systems. Results from experiments using photons of lower 
(e.g., visible or uv range, synchrotron radiation) or higher (y-ray) 
energy help to interpret the data obtained with photons in the x-ray 
range. X-ray-induced photodesorption needs to be considered in 
attaining high vacuum in plasma containment devices. 8 figures, 1 
table. 


20179 Search for single photon emission following proton-induced 
double K-shell ionization. McKee, J.S.C.; Ramsay, D.; Roesch, L.; 
Wilk, S.F.J. (Univ. of Manitoba, Winnipeg). pp 185 of In Proceed- 
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ings of the fourth conference on the scientific and industrial applica- 
tions of small accelerators. Duggan, J.L.; Morgan, I.L. (eds.). New 
York; Institute of Electrical and Electronics Engineers, Inc. (1976). 

From 4. annual conference on the use of small accelerators; 
Denton, TX, USA (25 Oct 1976). 

See CONF-761059—. 

A search for 2 electron, 1 photon transitions in proton in- 
duced K-shell vacancies is described. Such transitions are not ob- 
served to within the accuracy of the present detection technique. 


20180 Ionization processes in ion/atom collisions as viewed in the 
forward direction. Menendez, M.G.; Duncan, M.M. (Univ. of Geor- 
gia, Athens). pp 191-194 of In Proceedings of the fourth conference 
on the scientific and industrial applications of small accelerators. 
Duggan, J.L.; Morgan, I.L. (eds.). New York; Institute of Electrical 
and Electronics Engineers, Inc. (1976). 

From 4. annual conference on the use of small accelerators; 
Denton, TX, USA (25 Oct 1976). 

See CONF-761059—. 

Recent measurements of the energy spectra of secondary 
electrons emitted with velocities near that of the incident ion, v/sub 
e/ ~ v/sub i/, are discussed. Doubly differential cross sections 
(DDCS) and singly differential cross sections (SDCS) were mea- 
sured for fully stripped ions (H*, He**) and partially stripped ions 
(H* 2, He* ) incident upon thin C foils and cross beams of He and Ar. 
These results are discussed in terms of target and projectile ioniza- 
tion. Target ionization produces electron spectra which are de- 
scribed qualitatively by the charge exchange to the continuum 
mechanism. Ionization of a partially stripped projectile produces 
spectra which are similar to those of target ionization. Preliminary 
spectra of the H~/Ar system indicate a difference from those ob- 
tained using positive ions. 


20181 High resolution spectroscopy of Auger electrons in ion— 
atom collisions. Stolterfoht, N. (Hahn-Meitner-Institut fuer Kernfors- 
chung, Berlin). pp 311-318 of In Proceedings of the fourth confer- 
ence on the scientific and industrial applications of small accelera- 
tors. Duggan, J.L.; Morgan, I.L. (eds.). New York; Institute of 
Electrical and Electronics Engineers, Inc. (1976). 

From 4. annual conference on the use of small accelerators; 
Denton, TX, USA (25 Oct 1976). 

See CONF-761059—. 

Some recent progress in the field of ion-induced Auger spec- 
tra is reviewed for incident energies in the keV and MeV range. 
Most data refer to Ne used as target atom in the collision. Simulta- 
neous inner and outer shell excitation is shown to be different for 
light and heavy particle impact. The influence of multiple ionization 
on the fluorescence yield is pointed out. Multiplet population is 
discussed by means of a statistical excitation model. Anisotropic 
Auger electron emission is demonstrated. 


20182 Overcoming the Doppler limitation in beam—foil spectros- 
copy by target ion spectroscopy: high ionization-excitation states of 
slow Ne/sup q+/ ions and their mass-dependent, symmetric collision 
interactions. Sellin, I.A. (Univ. of Tennessee, Knoxville). pp 319-328 
of In Proceedings of the fourth conference on the scientific and 
industrial applications of small accelerators. Duggan, J.L.; Morgan, 
LL. (eds.). New York; Institute of Electrical and Electronics Engi- 
neers, Inc. (1976). 

From 4. annual conference on the use of small accelerators; 
Denton, TX, USA (25 Oct 1976). 

See CONF-761059—. 

Two modern techniques, one for overcoming the Doppler 
limitation in beam-foil experiments and the second permitting pursuit 
of the study of collisional interactions and lifetimes of keV energy, 
multiply charged ions are described. In particular, high ionization- 
excitation states of Ne/sup q*/ ions and their mass-dependent sym- 
metric molecular collision interactions are discussed. 


20183 Production of L-x-rays by 9.5 to 41.8 MeV fluorine ions 
incident on six elements from Pr to Bi. Kuenhold, K.A. (Univ. of 
Tulsa, OK); Duggan, J.L.; McDaniel, F.D.; Ray, A.D.; Zander, A.; 
Miller, P.D. pp 334-337 of In Proceedings of the fourth conference 
on the scientific and industrial applications of small accelerators. 
Duggan, J.L.; Morgan, I.L. (eds.). New York; Institute of Electrical 
and Electronics Engineers, Inc. (1976). 

From 4. annual conference on the use of small accelerators; 
Denton, TX, USA (25 Oct 1976). 

See CONF-761059—. 

X-ray production cross sections for thin targets of Pr, Sm, 
Ho, Au, Pb, and Bi were measured for incident '*F ions of energies 
between 9.5 and 41.8 MeV. Total L-shell cross sections and x-ray 
cross sections for specific transitions were determined. The data are 
compared to the predictions of the binary encounter approximation, 
the plane wave born approximation (PWBA), and the PWBA modi- 
fied to include binding energy and Coulomb deflection corrections. 
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ATOMIC AND MOLECULAR THEORY 
REFER ALSO TO CITATION(S) 20177, 20239 


20184 (SAND—77-1431) Magnetic hyperfine interaction for pa- 
tially filled shells. McGuire, E.J. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). Nov 1977. Contract EY-76-C-04-0789. 60p. Dep. 
NTIS, PC A04/MF AO1. 

The magnetic hyperfine interaction is evaluated explicitly for 
two coupled, partially filled shells. The aim is to evaluate the 
hyperfine splitting of atomic excited states which can be resolved in 
laser spectroscopy. The expressions are sufficiently general that 
nondiagonal matrix elements (connecting terms with different J) can 
be calculated, and their effects, evaluated. Electric dipole radiative 
transition rates including magnetic hyperfine effects are calculated 
for (ml:)/sup m/nele — (ml:)/sup m/nsls and (nil)/sup m/nele — 
(nil:)/sup m+ 1/. 


20185 Graph theoretical concepts for the unitary group approach 
to the many-electron correlation problem. Shavitt, I. (Battelle Colum- 
bus Labs., OH). Int. J. Quant. Chem., Symp.; No. 11, 131-148(1977). 

From International symposium on atomic, molecular, and 
solid state theory, collision phenomenon, and computational meth- 
ods; Sanibel Island, Florida, USA (16 Jan 1977). 

The simplified unitary group formalism for electronic states 
introduced by Paldus was recast in a form based on a relatively small 
table of “distinct rows” of the array (or tableau) representatives of 
the appropriate canonical basis functions. This table can be repre- 
sented effectively and compactly in the form of a two-rooted direct- 
ed graph. Each member (configuration function) of the canonical 
basis is represented by a walk connecting the head and tail of the 
graph, and its canonical index (sequence number) can be determined 
easily and directly from information contained in the distinct row 
table or the graph. The calculation of the matrix representation of a 
quantum mechanical operator in the canonical basis can be organized 
in terms of various subgraphs of the distinct row graph, and in terms 
of certain “loops” contained in them. A relatively small number of 
basic subgraphs can be used to generate most of the information 
needed in the calculation. Certain problems associated with matrix 
elements of products of generators of the unitary group remain to be 
solved before an effective formalism for large-scale electronic struc- 
ture calculations is obtained, but it is hoped that the concepts 
introduced here can provide insight which will be helpful in solving 
these problems. 


20186 Variational configuration interaction methods and com- 
parison with perturbation theory. Pople, J.A.; Seeger, R.; Krishnan, 
R. (Carnegie-Mellon Univ., Pittsburgh). Jnt. J. Quant. Chem., Symp.; 
No. 11, 149-163(1977). 

From International symposium on atomic, molecular, and 
solid state theory, collision phenomenon, and computational meth- 
ods; Sanibel Island, Florida, USA (16 Jan 1977). 

A configuration interaction (CI) procedure which includes all 
single and double substitutions from an unrestricted Hartree-Fock 
single determinant is described. This has the feature that Moller- 
Plesset perturbation results to second and third order are obtained in 
the first CI iterative cycle. The procedure also avoids the necessity 
of a full two-electron integral transformation. A simple expression 
for correcting the final CI energy for lack of size consistency is 
proposed. Finally, calculations on a series of small molecules are 
presented to compare these CI methods with perturbation theory. 


20187 Moment-polarized relativistic potentials. Ellis, D-E. 
(Northwestern Univ., Evanston, IL). Int. J. Quant. Chem., Symp.; 
No. 11, 201-205(1977). 

From International symposium on atomic, molecular, and 
solid state theory, collision phenomenon, and computational meth- 
ods; Sanibel Island, Florida, USA (16 Jan 1977). 

Exchange potentials are considered in a Dirac-Slater local 
density approximation, with the aim of simultaneously treating orbit- 
al polarization and relativistic effects in open-shell systems. A simple 
moment-polarized scheme analogous to the spin-unrestricted nonre- 
lativistic theory is developed, and illustrated by application to diato- 
mic FeO. 


20188 Program for the calculation of ground state and excited 
state energy surfaces. Linderberg, J. (Aarhus Univ., Denmark). Jnt. 
J. Quant. Chem., Symp.; No. 11, 353-357(1977). 

From International symposium on atomic, molecular, and 
solid state theory, collision phenomenon, and computational meth- 
ods; Sanibel Island, Florida, USA (16 Jan 1977). 

Progress in integral management and correlation energy cal- 
culation is reported. 


20189 (ORNL-tr—4521) Stochastic destruction of coupled states 
in systems of atoms interacting with radiation fields. Belbrov, P.I1.; 
Zaslavski, G.M.; Tartakouski, G.Kh. 1976. Translation of Preprint 
IFSS-40F. 23p. Dep. NTIS, PC A02/MF AO1. 
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Stochastic processes in systems in coherent or superradiation 
states are considered using as a model the interactions of two-state 
atoms with radiation fields. It is shown that perturbations resulting 
from the nonresonant term lead to the disruption states of coupling, 
that the destruction is stochastic in nature, and the region of destruc- 
tion is determined. 15 references. (JFP) 


20190 Computer aided analysis of x-ray data. Mathis, G.L.; 
Salatia, G.; Browning, J. (Southern Methodist Univ., Dallas). pp 
113-117 of In Proceedings of the fourth conference on the scientific 
and industrial applications of small accelerators. Duggan, J.L.; 
Morgan, I.L. (eds.). New York; Institute of Electrical and Electron- 
ics Engineers, Inc. (1976). 

From 4. annual conference on the use of small accelerators; 
Denton, TX, USA (25 Oct 1976). 

See CONF-761059—. 

A computer program is presented which automatically lo- 
cates photopeaks and then fits each peak to a Gaussian function. The 
peak search method developed by Mariscotti is the one used by the 
program; the actual fitting tales place by means of a least-squares, 
linear-Taylor, differential-correction technique. A method of com- 
puting the standard errors associated with the peak parameters is 
also discussed. 


20191 Fluorescence yields for multiply ionized ions. Bhalla, C.P. 
(Kansas State Univ., Manhattan). pp 149-156 of In Proceedings of 
the fourth conference on the scientific and industrial applications of 
small accelerators. Duggan, J.L.; Morgan, I.L. (eds.). New York; 
Institute of Electrical and Electronics Engineers, Inc. (1976). 

From 4. annual conference on the use of small accelerators; 
Denton, TX, USA (25 Oct 1976). 

See CONF-761059—. 

Theoretical concepts of fluorescence yields for a line, a 
multiplet and an electron configuration are presented. Calculational 
procedures are discussed. A critical examination of the previous 
analyses relevant to high-resolution x-ray spectral measurements is 
presented. It is suggested that one should compare directly the 
calculated x-ray relative intensities with the measurements. Such an 
analysis requires a model of multiple ionization and theoretical 
fluorescence yields. Theoretical x-ray spectra with different energy 
resolution are presented to illustrate the suggested procedure. 


FLUID PHYSICS 


20192 (CONF-750677—P1, pp 424-428) Construction of a flui- 
dized bed for laboratory studies. de Almeida, N.N.; de Almeida, A.L. 
(Centro Tecnico Aerospacial, San Jose dos Campos, Sao Paulo, 
Brazil). 1975. (In Portuguese). 

From 4. inter-American conference on materials technology; 
Caracas, Venezuela (29 Jun 1975). 

In IV inter-American conference on materials technology. 

The experiences obtained in the construction of a laboratory- 
scale fluidized-bed chemical reactor are summarized. Tests were 
made with sand of various granulometries and with nickel laterites at 
-150 to +200 mesh. The minimum fluidization velocity was deter- 
mined by measurement of the loading loss as a function of variation 
of the velocity of the fluidization gas. The tests were made in a 
pyrex glass tube with a height of 40 cm and diameter of 4 cm. 


20193 Novel Monte Carlo binning technique. Petschek, A.G.; 
Williamson, R.E.; Krauser, W.J. (NMIMT, Socorro, NM). Trans. 
Am. Nucl. Soc.; 27: 377-378(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


GENERAL FLUID DYNAMICS 


20194 (BNL—23184) Few problems and techniques in turbulent 
reactive systems. Dopazo, C. (Brookhaven National Lab., Upton, 
N.Y. (USA)). 1977. Contract EY-76-C-02-0016. 14p. (CONF- 
770803—4). Dep. NTIS, PC A02/MF AO1. 

From 6. international colloquium on gasdynamics of explo- 
sions and reactive systems; Stockholm, Sweden (22 Aug 1977). 

Mathematical notions as applied to the study of turbulent 
reactive flows are described. Topics covered include: application of 
an intermittency formalism to two-species very fast chemistry; pre- 
sentation of some probability notions for fast chemistry; and combi- 
nation of probability and intermittency, two basic ingredients in most 
flows, in a predictive formalism. (GHT) 


20195 Random choice methods with applications to reacting gas 
flow. Chorin, A.J. (Department of Mathematics and Lawrence 
Berkeley Laboratory, University of California, Berkeley, California 
94720). J. Comput. Phys.; 25: No. 3, 253-272(Nov 1977). 
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The random choice method is analyzed, appropriate bound- 
ary conditions are described, and applications to time-dependent 
reacting gas flow in one dimension are carried out. These applica- 
tions illustrate the advantages of the method when one is solving 
problems where the diffusion constant vanishes or is very small, and 
where artificial or numerical induced diffusion cannot be tolerated. 


PROPERTIES AND STRUCTURE OF FLUIDS 


20196 (LA-tr—77-64) Phenomenon of a short large argon flash 
triggered by the charge detonations. Katkov, A.I.; Medvedev, Yu.A.; 
Punkevich, B.S.; Stepanov, B.M. 1976. Translation of book excerpt 
by V. Manca. 7p. Dep. NTIS, PC A02/MF AO1. 

The formation and development of a luminous region in front 
of the shock wave front caused by the explosion of charges in argon 
at initial pressure of 1 atm are described. Spherical charges of plastic 
material (approx 2 g and 0.6 cm radius) were used. In the moment of 
the detonation wave output on the charge surface, besides the 
explosion area, the whole visible gas volume starts shining. By 1.6 us 
the whole volume is glowing. The luminescence of the argon unper- 
turbed by the shock wave can be explained by the atomic excitation 
caused by the resonance radiation diffusing from the high-tempera- 
ture region behind the shock wave front. Free electrons exist during 
this luminescence. 2 figures. (RWR) 


SUPERFLUIDITY 


20197 (CONF-771064—3) Sound propagation in normal and su- 
perfluid *He. Ketterson, J.B.; Roach, P.R. (Argonne National Lab., 
Ill. (USA)). 1977. Contract W-31-109-ENG-38. 8p. Dep. NTIS, PC 
A02/MF AO1. 

From Ultrasonics symposium; Phoenix, AZ, USA (26 Oct 


1977) 

Liquid *He, despite the rather simple nature of its interatomic 
force, displays striking properties at ultralow temperatures. Below 
about 2 x 10°* K it behaves as a superfluid whose properties are 
related to, but are much more varied and complex than, those of 
superconducting electrons in metals. Ultrasonic waves prove to be a 
powerful probe of this system; here the acoustic properties of both 
the normal and superfluid phases of this liquid are briefly reviewed. 


20198 Magnetic relaxation in superfluid *He near the critical 
temperature. Sager, R.E.; Kleinberg, R.L.; Warkentin, P.A.; Wheat- 
ley, J.C. (Department of Physics, University of California, San 
Diego, La Jolla, California 92093). Phys. Rev. Lett.; 39: No. 21, 1343- 
1346(21 Nov 1977). 

Longitudinal magnetic relaxation in superfluid *He as de- 
scribed by the theory of Leggett and Takagi is observed for particu- 
lar geometries within a very limited range of Ho and 1-T/T/sub c/. 
Other observations demonstrate that, under certain conditions, the 
longitudinal magnetization in superfluid *He-A does not relax mono- 
tonically in time. 


20199 Theory of nonlinear combination interactions between first 
and second sound in liquid helium II. Rudenko, V.K. (All-Union 
Machine Construction Correspondence Institute). Sov. J. Low Temp. 
Phys. (Engl. Transi.); 3: No. 4, 197-199(Apr 1977). 

Nonlinear combination interaction between first and second 
sound in liquid helium II: parametric excitation of second sound 
waves by first sound in a resonator, is considered. For unequal group 
velocities of the second-sound waves the phenomenon of pulling 
should be observed: The fundamental parametric excited waves 
inhibit the parametric excitation of waves at the closest neighboring 
frequencies. 


OTHER QUANTUM FLUIDS 


REFER ALSO TO CITATION(S) 20197 


HIGH ENERGY PHYSICS 


20200 (COO—1764-322) Progress report, 1976—1977. (Minne- 
sota Univ., Minneapolis (USA). School of Physics and Astronomy). 
1977. Contract EY-76-C-02-1764. 53p. Dep. NTIS, PC A04/MF 
AOl. 

Theoretical research in nuclear and particle physics as well as 
research in experimental particle physics is summarized. A list of 
publications is included. (JFP) 


20201 (DOE-ER—0014) Summaries of FY 1977, research in 
high energy physics. (Department of Energy, Washington, D.C. 
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(USA). Div. of High Energy and Nuclear Physics). Oct 1977. 258p. 
Dep. NTIS, PC Al2/MF AO1. 

The U.S. Department of Energy, through the Office of 
Energy Research and the Division of High Energy and Nuclear 
Physics, provides approximately 90% of the total federal support for 
high energy physics research effort in the United States. The High 
Energy Physics Program primarily utilizes four major U.S. high 
energy accelerator facilities and over 50 universities under contract 
to do experimental and theoretical investigations on the properties, 
structure and transformation of matter and energy in their most basic 
forms. This compilation of research summaries is intended to present 
a convenient report of the scope and nature of high energy physics 
research presently funded by the U.S. Department of Energy. The 
areas covered include conception, design, construction, and oper- 
ation of particle accelerators; experimental research using the accel- 
erators and ancillary equipment; theoretical research; and research 
and development programs to advance accelerator technology, par- 
ticle detector systems, and data analysis capabilities. Major concepts 
and experimental facts in high energy — have recently been 
discovered which have the promise of unifying the fundamental 
forces and of understanding the basic nature of matter and energy. 
The summaries contained in this document were reproduced in 
essentially the form submitted by contractors as of January 1977. 


20202 (LBL—6750) Physics, Computer Science and Mathemat- 
ics Division annual report, January 1—December 31, 1976. Lepore, 
J.V. (ed.). (California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). 1977. Contract W-7405-ENG-48. 80p. Dep. NTIS, PC A05/ 
MF AOI. 

This annual report of the Physics, Computer Science and 
Mathematics Division describes the scientific research and other 
work carried out within the Division during the calendar year 1976. 
The Division is concerned with work in experimental and theoretical 
physics, with computer science and applied mathematics, and with 
the operation of a computer center. The major physics research 
activity is in high-energy physics; a vigorous program is maintained 
in this pioneering field. The high-energy physics research program 
in the Division now focuses on experiments with e*e™ colliding 
beams using advanced techniques and developments initiated and 
perfected at the Laboratory. The Division continues its work in 
medium energy physics, with experimental work carried out at the 
Bevatron and at the Los Alamos Pi-Meson Facility. Work in com- 
puter science and applied mathematics includes construction of data 
bases, computer graphics, computational physics and data analysis, 
mathematical modeling, and mathematical analysis of differential and 
integral equations resulting from physical problems. The computer 
center serves the Laboratory by constantly upgrading its facility and 
by providing day-to-day service. This report is descriptive in nature; 
references to detailed publications are given. (RWR) 


PARTICLE INTERACTIONS AND PROPERTIES - 
EXPERIMENTAL 


ELECTROMAGNETIC INTERACTIONS 
REFER ALSO TO CITATION(S) 20214 


20203 (LBL—6723) Charmed meson production and decay. Wiss, 
J.E. (California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 
Apr 1977. Contract W-7405-ENG-48. 27p. (CONF-770406—3). Dep. 
NTIS, PC A03/MF AO1. 

From 5. international conference on experimental meson 
spectroscopy; Boston, MA, USA (29 Apr 1977). 

Charmed meson production through two body processes in 
e*e” annihilation is discussed. Evidence for states of charm excita- 
tion beyond the D* is obtained through an analysis of the recoil 
spectrum against D's produced at Ecm = 4.415 GeV. Direct obser- 
vation of the reaction D** — 7* D®° in SPEAR data taken at Ecm 
exceeding 5 GeV is discussed. This reaction provides an extremely 
accurate determination of the D**, D° mass difference (M/sub D**/ 
— M/sub D*/ = 145.3 +- 0.5 MeV/c?) and a new upper limit on 
D° — anti D®° mixing effects. The results of fits to the D®, D* recoil 
spectrum are discussed. These fits provide considerable information 
on the masses, production mechanisms, and decays of charmed 
mesons. This is followed by a brief presentation of the known cross 
sections for charmed meson production and decay and an analysis of 
possible resonant structure in the decay products of the D® and D*. 
Lastly, a bubble chamber D° candidate submitted by Hagopian et al., 
of Florida State University is discussed. 


20204 D meson production and decay in e* e~ annihilation at 4.03 
and 4.41 GeV c.m. energy. Piccolo, M.; Peruzzi, I.; Lueth, V.; 
Nguyen, H.K.; Wiss, J.E.; Abrams, G.S.; Alam, M.S.; Boyarski, 
A.M.; Breidenbach, M.; Carithers, W.C. (Stanford Linear Accelera- 
4 ome Calif. (USA)). Phys. Lett., B; 70: No. 2, 260-264(26 Sep 
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Decay modes of the charmed mesons, D°® and D*, are studied 
in e*e” annihilation data at 4.03 and 4.41 GeV c.m. energy. The 
products of cross section times branching ratio are measured for the 
K~ a*, K~ 2* w* 2, Ksub(S)7* 7 and K~ z* z* final states. Upper 
limits are established for the Cabibbo forbidden decays via 7* 7~, 
K*K~, K*K~ a", K* a*a@ and w* a w*. The K~ a* w* 7" final 
state is shown to be dominated by K~ 7r* rho®. 


WEAK INTERACTIONS 


20205 (SLAC-PUB—1764) Interpretation of anomalous ey 
events produced in e*e- annihilation. Perl, M.L. (Stanford Linear 
Accelerator Center, Calif. (USA)). Jun 1976. Contract EY-76-S-03- 
0326. 27p. Dep. NTIS, PC A03/MF AOl1. 

The properties of a total sample of 139 anomalous ep events 
are presented. These properties are used to test five different general 
hypotheses as to the nature of the U particle. It is shown that among 
these hypotheses, the only one compatible with all data is that the U 
particle is a heavy lepton. The mass lies in the range 1.6 to 2.0 GeV/ 
c?. 23 references. (JFP) 


20206 Study of D mesons produced in the decay of the psi (3772). 
Peruzzi, I.; Piccolo, M.; Feldman, G.J.; Lecomte, P.; Vuillemin, V.; 
Barbaro-Galtieri, A.; Dorfan, J.M.; Ely, R.; Feller, J.M.; Fong, A.; 
Gobbi, B.; Hanson, G.; Jaros, J.A.; Kwan, B.P.; Litke, A.M.; Lueke, 
D.; Madaras, R.J.; Martin, J.F.; Miller, D.H.; Parker, S.1.; Perl, 
M.L.; Pun, T.P.; Rapidis, P.A.; Ronan, M.T.; Ross, R.R.; Scharre, 
D.L.; Trippe, T.G.; Yount, D.E. (Stanford Linear Accelerator 
Center and Department of Physics, Stanford University, Stanford, 
California 94305). Phys. Rev. Lett.; 39: No. 21, 1301-1304(21 Nov 
1977). 


From a study of D mesons produced in the decay psi (3772) 
— DD-bar we have determined the masses of the D° and D* mesons 
to be 1863.3 +- 0.9 MeV/c? and 1868.3 +- 0.9. MeV/c, respective- 
ly. Under the assumption that the psi (3772) has a definite isospin and 
decays only to DD-bar, the D® branching fractions to K~ 7*, K- 
bar°a* w~, and K~ a* 2 * are (2.2 +- 0.6) %, (4.0 +- 1.3) % and 
(3.2 +- 1.1) % and the D* branching fractions to K-bar°w* and 
K~ a* a* are (1.5 +- 0.6) % and (3.9 +- 1.0) %. 


STRONG BARYON-INDUCED INTERACTIONS 


20207 (LA—6926-C, pp 158-204) Experiments on proton—nu- 
cleus scattering. Whitten, C.A. Jr. (Univ. of California, Los Angeles). 
Aug 1977. 

From LAMPF summer school; Los Alamos, NM, USA (22 
Jun 1977). 

In Lectures from the LAMPF Summer School on nuclear 
structure with pions and protons. 

Some recent work on the study of nuclear structure using 
medium energy (approximately equal to 1 Gev) protons is reviewed. 
In particular the talk will emphasize experimental and theoretical 
work which bears on the current experimental program at the 
LAMPF High Resolution Spectrometer (HRS) facility is empha- 
sized. First the general characteristics of the HRS facility in its 
present mode of operation are discussed. Second a particular theo- 
retical model for the reaction mechanism is introduced, the Glauber 
model; and recent experimental and theoretical work on p-*He 
elastic scattering around the interference region (q? approximately 
equal to 0.25 GeV*/c*) between single and double scattering is 
presented. The third topic is elastic and inelastic scattering on nuclei. 
Here the extraction of neutron and matter radii from elastic scatter- 
ing is discussed and current work on the excitation of nuclear 
collective states at medium energies is reviewed. The fourth topic is 
polarization studies at medium energies where some recent work at 
the HRS on the measurement of the polarization in elastic scattering 
is presented. 


20208 (LA—6926-C, pp 205-242) Inclusive reactions and high 
momentum components in nuclei. Frankel, S. (Univ. of Pennsylvania, 
Philadelphia). Aug 1977. 

From LAMPF summer school; Los Alamos, NM, USA (22 
Jun 1977). 

In Lectures from the LAMPF Summer School on nuclear 
structure with pions and protons. 

A summary is given of the activity in the last two years, both 
experimental and theoretical, aimed at understanding high momen- 
tum nuclear phenomena. Most of the data that are useful come from 
the inclusive production of protons (p + A — p + A). Some of it 
comes from production of antiprotons (p + A — anti p + A) in 
nuclei at energies below threshold for free p-p interactions. Inclusive 
proton production by protons is concentrated on and a review is 
given of the data and the theoretical attempts to understand the data 
on the basis of different models. The different momentum distribu- 
tions that enter into the models are then examined. Finally, problems 
and avenues for the present theory and new experiments that could 
be designed to distinguish between or further probe present models 
are discussed. 
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20209 (LBL—6756) Interaction of nuclei at high energies. 
Steiner, H. (California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). Aug 1977. Contract W-7405-ENG-48. 29p. (CONF-770873— 
2). Dep. NTIS, PC A03/MF AOl. 

From 7. international conference on high energy physics and 
nuclear structure; Zurich, Switzerland (30 Aug 1977). 

A review is given of recent theoretical and experimental 
developments in the study of collisions between energetic nuclei. 
Single particle inclusive spectra is first discussed, citing results of 
selected experiments and reviewing briefly some of the models 
involved in explaining the data. Problems in the study of multiparti- 
cle final states are then examined. Finally, some other experiments 
are mentioned whose methods or physics objectives are slightly 
different from those discussed previously. (SDF) 


20210 Measurement of the polarization correlation coefficient C/ 
sub n//sup p//sub n//sup p/ in elastic pp scattering at 610 MeV. 
Borisov, N.S.; Glonti, L.N.; Kazarinov, M.Y.; Kazarinov, Y.M.; 
Kiselev, Y.F.; Kiselev, V.S.; Matafonov, V.N.; Macharashvili, G.G.; 
Neganov, B.S.; Strakhota, I.; Trofimov, V.N.; Usov, Y.A.; Khacha- 
turov, B.A. (Joint Institute for Nuclear Research). Sov. Phys. - JETP 
(Engl. Transl.); 45: No. 2, 212-215(Feb 1977). 

We measured the polarization correlation coefficient C/sub 
nn/ in elastic pp scattering at an energy 610 +- 10 MeV at four 
c.m.s. scattering angles (40, 67, 78, and 90°). We used in the 
experiments a polarized proton beam with maximum polarization 
0.39 +- 0.02 and a polarized proton target of the frozen type. The 
maximum polarization of the target was 0.97 +- 0.04. 


STRONG MESON-INDUCED INTERACTIONS 


20211 (BNL—23351) Interaction of pions and kaons with nu- 
cleons and nuclei. Dover, C.B. (Brookhaven National Lab., Upton, 
N.Y. (USA)). 1977. Contract EY-76-C-02-0016. 26p. (CONF- 
771090—1). Dep. NTIS, PC A03/MF AO1. 

From Journees d’etudes saturne, II; Aussois, France (3 Oct 
1977). 

Handwritten Ms copy. 

A brief outline of hadronic reactions is given with emphasis 
on interactions of pions and K*~ with nucleons and nuclei. Primary 
consideration is given to energies less than 800 MeV. The paper is in 
the form of transparencies of an invited conference talk. (SDF) 


20212 (COO—3072-89) Search for charm in pion and anti-proton 
interactions near threshold. Kadel, R.W. (Princeton Univ., N.J. 
(USA). Elementary Particles Lab.). Aug 1977. Contract EY-76-C- 
02-3072. 153p. Dep. NTIS, PC A08/MF AO1. 

Thesis. 

A search is reported for charmed particles produced by 
antiprotons of momentum 15.0, 12.4, and 8.5 GeV/c and pions of 
momentum 15.0 and 10.5 GeV/c. Charged particles emerging from a 
carbon target near 90° in the center of mass (18° lab) were detected 
in a double arm spectrometer with a low momentum cutoff of P/sub 
lab/ greater than or equal to 1 GeV/c. The best upper limit is the 
process anti PN — D°% anti D°) + X, where the D® (anti D°) 
decays into K~ - 7* (K* - 7°), is: sigmaB = 780 +- 300 nb at a 
beam momentum of 8.5 GeV/c. For the 10.5 GeV/c pion running 
the trigger was restricted by requiring the presence of a slow 
forward pion in a third spectrometer area, in coincidence with the 
usual double arm trigger. The acceptance of the third arm was 
chosen to include pions from the decay of the charmed D*~ meson, 
which has a very small Q value. The upper limit for the process: 
a7 N— D* + X, D* — am + anti D®, anti D°— K* + mw is 
sigmaB = 16 +- 16 nb. Additionally, a measurement of inclusive K* 
(1421) production in anti-proton interactions at 8.5 GeV/c is report- 
ed. The cross-section times branching ratio is: sigma(anti PN — 
K*(1421) + X)*B/sub K*-—Kz/ = 4. +- .8 x 10-7? cm? (JFP) 


PARTICLE INTERACTIONS AND PROPERTIES - 
THEORETICAL 


GENERAL 


20213 Are there charmed-strange exotic mesons. Lipkin, H.J. 
(Argonne National Lab., Ill. (USA)). Phys. Lett, B; 70: No. 1, 113- 
116(12 Sep 1977). 

Theoretical arguments more general than original MIT bag 
calculations predict exotic charmed-strange scalar mesons with strik- 
ing signatures in same mass range as F and F*, on the same basis as 
the prediction of the low-lying nonexotic qqanti q anti q scalar 
nonet. Identification of delta(970) as qqanti q anti q state enables 
rough mass prediction for charmed-strange exotics via charmed- 
strange analogy. Dominant signatures and decay modes of exotics 
are discussed. 
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ELECTROMAGNETIC INTERACTIONS 


20214 (FERMILAB—77/42) Magnetic monopole bibliography. 
Carrigan, R.A. Jr. (Fermi National Accelerator Lab., Batavia, III. 
(USA)). Jan 1977. Contract EY-76-C-02-3000. 132p. Dep. NTIS, PC 
A07/MF AOl. 

This classified and annotated bibliography is preceded by a 
review of magnetic monopole research both theoretical and experi- 
mental. An author index is included. (JFP) 


20215 Study of quark structure functions. Dao, F.T.; Flaminio, 
E.; Lai, K.; Metcalf, M.; Wang, L. (Brookhaven National Laborato- 
ry, Upton, New York 11973). Phys. Rev. Lett.; 39: No. 22, 1388- 
1391(28 Nov 1977). 

The quark structure functions of the proton are determined 
through a combined analysis of the reactions pN — Il-barX and eN 
— eX. The valence-quark structure function of the pion is also given 
by analyzing the 7N —> wp-barX data measured by the Branson et 
al. 


20216 Decays of heavy vector mesons into Higgs particles. Wilc- 
zek, F. (Fermi National Accelerator Laboratory, Batavia, Illinois 
60510). Phys. Rev. Lett.; 39: No. 21, 1304-1306(21 Nov 1977). 
Estimates are presented for the decay of vector mesons 
composed of heavy quarks into states containing a Higgs boson. If 
the decays are kinematically allowed, they are probably experimen- 
tally accessible when the quark mass m/sub q/ > or = 4 GeV. 


WEAK INTERACTIONS 


20217 Neutral currents. Paschos, E.A. (Brookhaven National 
Lab., Upton, N.Y. (USA)). Comments Nucl. Part. Phys.; 7: No. 5, 
153-164(1977). 

It is stated that over the past few years considerable progress 
has been made in the field of weak interactions. The existence of 
neutral currents involving leptons and hadrons has been established 
and some of the questions concerning their detailed structure have 
been answered. This imposes constraints on the gauge theories and 
has eliminated large classes of models. New questions have also been 
raised, one of which concerns the conservation laws obeyed by 
neutral currents. The wide range of investigations is impressive and 
is expected to continue with new results from particle, nuclear, and 
atomic physics. Headings include - various aspects of a gauge theory 
(choice of group, the symmetry breaking scheme, representation 
assignments for fermion fields); space-time structure; isospin struc- 
ture; leptonic neutral currents; and atomic experiments. 


STRONG INTERACTIONS, GENERAL 


20218 (FERMILAB-CONF—77/33THY) Dilepton production 
in hadron—hadron collisions and the ‘factor of three’ from color. 
Quigg, C. (Fermi National Accelerator Lab., Batavia, Ill. (USA)). 
1977. Contract EY-76-C-02-3000. 9p. (CONF-770319—S). Dep. 
NTIS, PC A02/MF AOl1. 

From 12. Rencontre de Moriond; Haute-Savoie, France (6 
Mar 1977). 

Recent data on inclusive dilepton production are compared 
with the Drell-Yan model with colored quarks. 


20219 “Subthreshold” production of antiprotons and kaons in p- 
nucleus collisions. Frankel, S.; Frati, W. (Physics Department, Uni- 
versity of Pennsylvania, Philadelphia, Pennsylvania 19104). Phys. 
Rev., C; 16: No. 4, 1499-1503(Oct 1977). 

We show that the high momentum scaling function for nu- 
cleons in nuclei, G (k) = exp(-k/ko), determined from the study of 
the production of protons in p-nucleus collisions in kinematic regions 
forbidden in free p-p interactions, also accounts for the production of 
antiprotons in p-nucleus collisions at energies below the free proton 
threshold. A simple scaling method as well as detailed Monte Carlo 
calculations are employed and estimates of K production at "subth- 
reshold” energies are given. 


20220 Tetrahadron. Hoyer, P. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Nucl. Phys., B; 127: No. 3, 476- 
492(12 Sep 1977). 

A critical analysis of semilocal duality phenomena in hadronic 
amplitudes leads to the tetrahadron: a tetrahedral construction of the 
four external particles and the direct and crossed-channel reson- 
ances. Given the quantum numbers and couplings of the particles, 
the tetrahadron is a uniquely defined number that measures the 
compatibility of direct and crossed-channel forces. It possesses a 
high degree of symmetry in the particles that compose it, and is free 
of kinematic singularities. The author conjectures that the tetraha- 
dron can be used to express dynamical constraints. 


20221 Quark diagrams for baryons. Eylon, Y. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.); Finkelstein, J. (Colum- 
bia Univ., New York (USA). Dept. of Physics). Nucl. Phys., B; 127: 
No. 1, 141-175(22 Aug 1977). 
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Quark diagrams for baryons are defined. A transformation 
from a complete set of hadronic amplitudes to a complete set of 
quark-diagram amplitudes is constructed. The various twists on 
baryon propagators are related to the permutation symmetry of 
baryons. A factor of Nsub(f) per quark loop is established. 


STRONG INTERACTIONS, BARYON NO.=0 


20222 (IS-T—797) High energy behavior of fermion—meson and 
meson—meson scattering in a supersymmetric field theory. Opoien, 
J.W. (Ames Lab., Iowa (USA)). Dec 1977. Contract W-7405-ENG- 
82. 175p. Dep. NTIS, PC A08/MF AO1. 

Thesis. 

A review of the general methods of high energy calculations 
within the framework of field theory is given. These include Feyn- 
man parameter methods, the infinite momentum frame, and Mellin 
transform methods. A general discussion of supersymmetry is also 
presented. The basic aspects of the Wess-Zumino model are given. 
This includes a proof of renormalizability through one-loop, and a 
derivation of the Feynman rules. The general supersymmetry alge- 
bra is presented. The method of generating representations of this 
algebra through the concept of superfields is discussed. The high 
energy behavior of fermion-boson and boson-boson scattering ampli- 
tudes of a supersymmetric field theory containing a spin-'/2 fermion 
field, a scalar field, and a pseudoscalar field is investigated. The 
results can be easily modified to apply to the Yukawa model and the 
neutral version of the linear sigma model. The results are also 
compared to those of fermion-fermion scattering in the same model. 
In the leading logarithm approximation, ladders with fermions run- 
ning along the sides in the t channel and mesons as rungs dominate in 
each order of two classes of diagrams. The sums of the dominant 
series give rise to fixed Regge cuts for all amplitudes in each of the 
three theories. All amplitudes in the supersymmetric theory possess a 
definite signature factor, while the amplitudes for fermion-fermion 
and fermion-antifermion scattering in the Y model and the sigma 
model lack it. The results of the supersymmetric theory are also 
compared to the results of the spontaneously broken non-Abelian 
gauge theory. 


STRONG INTERACTIONS, BARYON NO.=1 
REFER ALSO TO CITATION(S) 20222 


20223 Simple description of the Jsup(P)=1* K*~ 7r* zr~ system in 
the reactions K*~ p~K*~ 7* 7 p. Carnegie, R.K.; Cashmore, R.J.; 
Davier, M.; Dunwoodie, W.M.; Lasinski, T.A.; Leith, D.W.G.S.; 
Williams, S.H. (Stanford Linear Accelerator Center, Calif. (USA)). 
Nucl. Phys., B; 127: No. 3, 509-517(12 Sep 1977). 

A model in which Q; and Q: resonance contributions add 
coherently to a Gaussian background is shown to reproduce the 
mass dependence of the Jsup(P)=1* K*z and rhoK partial waves in 
K*" p>K*" a* a p at 13 GeV/c. Through a fit to the data, the 
mass and total width for Q; are found to be m=1289+-3+-(25) 
MeV, GAMMA = 150+-9(+-70) MeV and for Qo, m= 1404+-3(+- 
10) MeV, GAMMA = 142+-4(+-15) MeV, where estimated system- 
atic errors are given in parentheses. While a significant background 
is required for the 1*K*z system, none is needed for the 1* rhoK 
system. 


STRONG INTERACTIONS, BARYON NO. GREATER THAN 
1 


REFER ALSO TO CITATION(S) 20208, 20209 


20224 (ORO—5126-28) Elastic proton ‘He scattering near 1 
GeV. Wallace, S.J. (Maryland Univ., College Park (USA). Dept. of 
Physics and Astronomy). Aug 1977. Contract EY-76-S-05-5126. 21p. 
(CONF-770873—1). Dep. NTIS, PC A02/MF AO1. 

From 7. international conference on high energy physics and 
nuclear structure; Zurich, Switzerland (30 Aug 1977). 

A multiple diffraction theory approach to p-‘He scattering is 
described in which all relevant corrections to Glauber theory are 
incorported and in which the NN amplitudes are based as far as 
possible on experiment. Results are compared with five sets of p-*He 
data. (SDF) 


20225 Reply to “Charge-symmetry-breaking considerations for 
the hypertriton”. Gibson, B.F.; Lehman, D.R. (Theoretical Division, 
Los Alamos Scientific Laboratory, University of California, Los 
oo New Mexico 87545). Phys. Rev., C; 16: No. 4, 1679(Oct 
1977). 

It is pointed out that the conclusions of the preceding com- 
ment are in error. 
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PARTICLE INVARIANCE PRINCIPLES AND 
SYMMETRIES 


APPLICATIONS TO ELECTROMAGNETIC AND WEAK 
INTERACTIONS 


20226 (ORO—3992-316) Hyperon magnetic moments in SU(3). 
Bohm, A. (Texas Univ., Austin (USA). Center for Particle Theory). 
Aug 1977. Contract EY-76-S-05-3992. 19p. Dep. NTIS, PC A02/MF 
AOl. 

The hyperon magnetic moments and the magnetic transition 
moment p/sub SIGMA®,/ were calculated under various assump- 
tions for the electromagnetic current operator within the spectrum 
generating SU(3) approach. None of these assumptions, including 
the conventional ones using the Gell-Mann Nishijima formula and 
SU(3) symmetry, lead to an acceptable fit of the experimental data. 


FIELD THEORY 


20227 (IS-M—121) Path integral representation of S-matrix. 
Shrauner, J.E.; Hammer, C.L.; DeFacio, B. (Ames Lab., Iowa 
(USA); Iowa State Univ. of Science and Technology, Ames (USA). 
Dept. of Physics). 1977. Contract W-7405-ENG-82. 5p. (CONF- 
771089—1). Dep. NTIS, PC A02/MF AO1. 

From Particles and fields meeting; Argonne, IL, USA (6 Oct 
1977). 


By integration over lattice sequences of intermediate states 
which are coherent states of the field operators, a path integral 
representation for the elements of the U- and S-matrix is constructed. 
The U- and S-matrices are more directly related to the physical 

uantities than are Green’s functions of the usual formulation, and 
they can be constructed even when a Lagrangian does not exist. The 
method is illustrated by integrating the scalar meson model with 
weakly recoiling nucleons--its renormalized S-matrix elements are 
obtained. 


20228 Bare pomeron graph in two-dimensional QCD. Einhorn, 
M.B. (Michigan Univ., Ann Arbor (USA). Dept. of Physics); Ranin- 
ovici, E. (California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). Nucl. Phys., B; 128: No. 3, 421-441(3 Oct 1977). 

A detailed study of the bare pomeron graph in two-dimen- 
sional QCD in the 1/Nsub(c) approximation is presented. The ab- 
sence of a new singularity unrelated to quark parameters is derived. 
The ‘cylinder’ graph is shown to induce renormalization of the 
vertex and intercept associated with quark and anti-quark exchange 
in the vacuum channel. 


20229 Nuclear polarization corrections in y-*He atoms. Friar, 
J.L. (Theoretical Division, Los Alamos Scientific Laboratory, Uni- 
versity of California, Los Alamos, New Mexico 87545). Phys. Rev., 
C; 16: No. 4, 1540-1548(Oct 1977). 

A variety of approximations are investigated which allow us 
to estimate rather simply the dominant dipole part of the Coulomb- 
excited nuclear polarization corrections to the p-*He atom in S 
states. In particular, the unretarded dipole approximation provides 
an effective upper limit to this correction and lowest-prder Coulomb 
corrections have been calculated in this approximation. We find that 
-3.1 meV +- 20% is a reasonable estimate for the complete result. 


SCATTERING THEORY 
REFER ALSO TO CITATION(S) 20227, 20373 


20230 (LBL—6588) Long range imaginary optical potential in 
elastic scattering. Baltz, A.J.; Kauffmann, S.K.; Glendenning, N.K.; 
Pruess, K. (California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). 30 Sep 1977. Contract W-7405-ENG-48. 35p. (CONF- 
770968—5). Dep. NTIS, PC A04/MF AO1. 

From International conference on nuclear structure; Tokyo, 
Japan (5 Sep 1977). 

The long range imaginary optical potential arising from qua- 
drupole Coulomb excitation is derived in closed form. An analytical 
closed form for elastic scattering is obtained by inserting this poten- 
tial ep nath a — absorption modified form of Frahn’s strong absorp- 
tion model. 


20231 Rigorous formulae for the statistical errors on the zeros 
and the partial waves in two-body reactions. Urban, M. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). J. Phys. (Paris); 
38: No. 9, 1029-1042(Sep 1977). 

The probability densities of the zeros and of the phase shifts, 
in spin O-spin 0 and spin 1/2-spin 0 reactions, are derived rigorously. 


20232 Pomeranchuk singularity in nonabelian gauge theories. 
Kuraev, E.A.; Lipatov, L.N.; Fadin, V.S. (Institute for Nuclear 
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Physics, Siberian Division, USSR Academy of Sciences, Novosi- 
birsk). Sov. Phys. - JETP (Engl. Transl.); 45: No. 2, 199-204(Feb 
1977). 

An integral equation is derived for the t-channel partial wave 
amplitudes in the investigation of the multi-Regge form of the 
2—2+n amplitude. For a t-channel state with isospin T=1 the 
solution of this equation is a Regge pole. The analytic properties of 
the isospin T=O, 2 partial wave amplitudes are investigated near the 
threshold for the production of two or three particles. It is shown 
that in the j-plane there are moving poles and cuts. For the T=0 
vacuum channel it was found that the partial wave amplitude has a 
fixed square-root type branch point to the right of j=1. 


20233 Modern three-hadron physics. Thomas, A.W. (ed.). Se- 
caucus, NJ; Springer-Verlag New York Inc. (1977). 26Ip. . 

Separate abstracts have been prepared for each of six chapters 
for appearance in ERA. (SDF) 


20234 Fundamentals of three-body scattering theory. Afnan, I.R.; 
Thomas, A.W. pp 1-47 of In Modern three-hadron physics. Thomas, 
A.W. (ed.). Secaucus, NJ; Springer-Verlag New York Inc. (1977). 

Formal scattering theory is used to discuss two-body dynam- 
ics by incorporating the Schroedinger equation and boundary condi- 
tions in a single Lippmann—Schwinger integral equation. The two- 
body t matrix is detailed and the separable potential is presented as a 
special case. The discussion is extended to two-body scattering in the 
presence of a third noninteracting particle--essentially the input to 
the three body problem. Three-body scattering is then detailed in the 
Lippmann—Schwinger approach and a rigorous derivation of the 
Faddeev equations is given. Scattering of a projectile from a two- 
body bound state is examined in detail. Unitarity, identical particles, 
and separable pairwise potentials are also considered. (SDF) 


20235 Analytic structure of on-shell three-boy amplitudes. Dodd, 
L.R. pp 49-83 of In Modern three-hadron physics. Thomas, A.W. 
(ed.). Secaucus, NJ; Springer-Verlag New York Inc. (1977). 

A review is presented of the analytic properties of the total 
energy variable of on-shell three-body amplitudes for fixed scatter- 
ing angles. The system of three spinless bosons interacting through 
separable Yamaguchi potentials is used for illustration. For this 
model, the Fredholm representations of the solutions of the Faddeev 
equations are considered and are then continued to complex ener- 
gies. Analytic properties of the on-shell amplitudes are summarized 
and calculations of relativistic three-body amplitudes are reviewed. 
The N/D method is outlined and applied to n-d scattering. Finally, a 
brief discussion is given of applications of on-shell methods to other 
problems. (SDF) 


20236 Theory of three-body final states. Amado, R.D. pp 85-104 
of In Modern three-hadron physics. Thomas, A.W. (ed.). Secaucus, 
NJ; ; Springe t-Verlag New York Inc. (1977). 

erence among the three-body final state amplitudes aris- 
ing in a Faddeev decomposition is developed from the constraints of 
unitarity and analyticity. It is shown that implementation of these 
constraints leads back to the separable interaction formalism. The 
discussion begins with final state interactions in two-body interac- 
tions and procedes to the three-body case, applying the principles to 
the case of three spinless bosons. (SDF) 


20237 Boundary condition method. Brayshaw, D.D. pp 105-138 
of In Modern three-hadron physics. Thomas, A.W. (ed.). Secaucus, 
NJ; Springer-Verlag New York Inc. (1977). 

The boundary condition method for the three-body state is 
developed as an alternative to the Faddeev theory. The basic ap- 
proach relies on defining boundary conditions on the asymptotic 
three-body wave function in order to isolate those parameters which 
control the scattering. The additional constraint, that parameters 
known in principle from two-body experiments can be distinguished 
from the remaining degrees of freedom, allows extraction of off-shell 
information from three-body experiments. A derivation of the one- 
dimensional integral equation and evaluation of the kernel are illus- 
trated by examples of S wave scattering of identical particles. (SDF) 


20238 Relativistic three-body theory. Aaron, R. pp 139-179 of In 
Modern three-hadron physics. Thomas, A.W. (ed.). Secaucus, NJ; 
Springer-Verlag New York Inc. (1977). 

The relativistic three-body vroblem is presented in the Blan- 
kenbecler—Sugar off-shell form by constructing the integral equa- 
tions describing scattering of a particle from a two-body bound state 
or resonance. This is accomplished by combining the isobar idea 
with two- and three-body unitarity. The formalism is then extended 
to systems with integral spin, spin '/2 and spin */2. Inelastic effects 
and the 7-N resonance are discussed, detailing a treatment of the Dis 
and Dss3 partial waves. Present developments in three-body phenom- 
enology are briefly examined. An appendix examines angular mo- 
mentum decompositions for the 7-N problem. (SDF) 


20239 Coupled-cluster method for excitation energies. Harris, 
F.E. (Univ. of Utah, Salt Lake City). Int. J. Quant. Chem., Symp.; 
No. 11, 403-411(1977). 
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From International symposium on atomic, molecular, and 
solid state theory, collision phenomenon, and computational meth- 
ods; Sanibel Island, Florida, USA (16 Jan 1977). 

The coupled-cluster method of electronic-structure calcula- 
tion is briefly introduced and examined as to its dependence upon the 
choice of reference state. It is found that the method depends 
relatively weakly on the reference state if single-particle “clusters” 
are included in the calculations. This fact makes it reasonable to 
combine coupled-cluster calculations of ground and excited states, 
based on the same reference wave function, to obtain an equation for 
the excitation energy. This excitation-energy equation is of nearly 
the same form as that obtained by the ‘equations of motion” ap- 
proach, but contains additional terms which should improve the 
description of orbital-relaxation and state-dependent correlation ef- 
fects. 


20240 Existence and reality of solutions of the coupled-cluster 
equations. Zivkovic, T.P. (Univ. of Utah, Salt Lake City). Int J. 
Quant. Chem., Symp.; No. 11, 413-420(1977). 

From International symposium on atomic, molecular, and 
solid state theory, collision phenomenon, and computational meth- 
ods; Sanibel Island, Florida, USA (16 Jan 1977). 

Coupled-cluster equations are non-Hermitian and nonlinear. 
Hence neither the existence of their solutions nor the reality of the 
corresponding eigenvalues is guaranteed. By the method of charac- 
teristic equations, it can be shown that in physically relevant cases 
coupled-cluster equations have the same number of solutions as 
corresponding configuration interaction equations. Additionally, one 
finds that eigenvalues can be made real, if the Hamiltonian is not 
velocity dependent and if the cluster interaction is not too large. 


20241 Calculation of properties with the coupled-cluster method. 
Monkhorst, H.J. (Univ. of Utah, Salt Lake City). Int. J. Quant. 
Chem., Symp.; No. 11, 421-432(1977). 

From International symposium on atomic, molecular, and 
solid state theory, collision phenomenon, and computational meth- 
ods; Sanibel Island, Florida, USA (16 Jan 1977). 

The cluster-expansion approach to the correlation problem, 
pioneered by Coester, Kummel, Cizek and Paldus, is extended to 
calculation of static and dynamic properties of many-fermion sys- 
tems. Linear, inhomogeneous equations are obtained for properties 
of any order. A time-dependent formulation gives frequency-depen- 
dent properties, yielding excitation energies, transition probabilities, 
and (possibly) lifetimes reminiscent of Green’s function methods. 
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NUCLEAR PHYSICS 
REFER ALSO TO CITATION(S) 19330, 19632, 19967, 20354, 20836 


20242 (CONF-770602—, pp 115-155) Heavy ion reactions at 15 
to 20 MeV/nucleon. Natowitz, J.B. (Texas and A and M Univ., 
College Station). Oct 1977. 

From Proceedings of macroscopic properties of heavy ion 
collision; Pikeville, TN, USA (12 Jun 1977). 

In Proceedings of the topical conference on heavy ion colli- 
sions. 

A survey is presented of the experimental information pres- 
ently available for nuclear reactions induced by 15 to 20 MeV/amu 
%C, ™N and '%O projectiles. Fusion, fission-like and fragmentation 
reactions are discussed. 


20243 (CONF-770602—, pp 398-410) Experimental search for 
compression phenomena in fast nucleus—nucleus collisions. Schopper, 
E.; Baumgardt, H.G.; Obst, E. (Goethe Univ., Frankfurt am Main). 
Oct 1977. 

From Proceedings of macroscopic properties of heavy ion 
collision; Pikeville, TN, USA (12 Jun 1977). 

In Proceedings of the topical conference on heavy ion colli- 
sions. 

The occurrence of compression phenomena and shock waves, 
connected with the increase of the density of the nuclear matter 
during the interpenetration of two fast nuclei, are discussed. Current 
experiments dealing with this problem are reviewed. Before consid- 
ering the mechanism of the interpenetration of two fast nuclei it may 
be useful to look at more simple situations, i.e., proton-proton 
interactions, then to envelop them with nuclear matter, considering 
proton-nucleus interactions. Only very general features are de- 
scribed, which may give suggestions for the understanding of the 
nucleus-nucleus impact. 


20244 (COO—2853-2) Nuclear scattering studies by the scatter- 
ing of medium-energy electrons. Progress report, January 1, 1977— 
October 31, 1977. Peterson, G.A. (Massachusetts Univ., Amherst 
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(USA)). Oct 1977. Contract EY-76-S-02-2853. 16p. Dep. NTIS, PC 
A02/MF AOl1. 

Tune-up experiments were carried out at the Bates Linear 
Accelerator of Middleton, Massachusetts, on the 180° electron scat- 
tering apparatus designed and constructed by the University of 
Massachusetts under contract E(11-1)-2545. This apparatus serves as 
adjunct equipment to the Bates dispersion-matching spectrometer. 
Form factors were measured for the low-lying states of ?7Al over 
the momentum transfer range from 0.7 to 2.6 fm~'. A paper was 
published in the Physical Review on low-momentum transfer elastic 
electron scattering from *He. The *He rms radius was determined to 
be 1.89 +- 0.05 fm from measurements made at the National Bureau 
of Standards over the momentum transfer range-squared between 
0.032 and 0.34 fm~2. A Physical Review paper was published in 
November, 1977, on the results of elastic electron scattering from 
*5Mg over the momentum transfer range from 0.19 to 2.56 fm™? at 
both forward and backward angles. Values of all of the ground-state 
multipole moments of both Coulomb and magnetic character were 
obtained. A paper was submitted for publication on the electroexci- 
tation of giant dipole and quadrupole resonances in Ne. Electric 
dipole and quadrupole strength was found throughout the region 
from 12.5 through 25 MeV. About 65% and 100% of the energy- 
weighted dipole and quadrupole sum rules, respectively, were ex- 
hausted. A preliminary run was made on “*Ca and “Ca at the 
National Bureau of Standards for an incident electron energy of 54.3 
MeV and a 145° scattering angle in an attempt to observe f/sub 7/2/ 
to f/sub °/2/ magnetic dipole transitions. A paper was composed on 
the 160° inelastic scattering of electrons from **Ni at momentum 
transfers near 2 fm~'. Strong M8 transitions were observed which 
are characterized by predominantly one particle—one hole excita- 
tions characterized by the configuration (g/sub °/2/, f/sub 7/2/~*). 


20245 (LA—6926-C) Lectures from the LAMPF Summer School 
on nuclear structure with pions and protons. Burman, R.L.; Gibson, 
B.F. V (comps.). (Los Alamos Scientific Lab., N.Mex. (USA)). Aug 
1977. Contract W-7405-ENG-36. 277p. (CONF-770690—). Dep. 
NTIS, PC A1l3/MF AOI. 

From LAMPF summer school; Los Alamos, NM, USA (22 
Jun 1977). 

Separate abstracts were prepared for each of 8 conference 
papers appearing in these proceedings. (SDF) 


20246 (ORNL-DLC—38) ORYX-E: ORIGEN yields and cross 
sections, nuclear transmutation and decay data from ENDF/B. (Oak 
Ridge National Lab., Tenn. (USA)). 1976. Contract W-7405-ENG- 
26. 166p. Dep. NTIS, PC A08/MF AO1. 

ORYX-E increases the versatility of CCC-217/ORIGEN, the 
isotope generation and depletion code package, by providing basic 
cross section and decay information for light element, fission-prod- 
uct, and actinide nuclides. This data library package results from 
data compiled for ORNL Chemical Technology Division’s work 
with ORIGEN and from a 2-year effort of the Cross Section 
Evaluation Working Group (CSEWG) Fission Product Task Force. 
The data are generated from ENDF/B-IV, and are formated for 
input to the ORIGEN (CCC-217) code. Applications include calcu- 
lations for waste projection, decay heat, nuclear safeguards, and fuel 
cycle economics. (RWR) 


20247 (ORO—5034) Progress report to United States Energy 
Research and Development Administration, November 1, 1976—Octo- 
ber 31, 1977. (Vanderbilt Univ., Nashville, Tenn. (USA)). 19 Aug 
oy Contract EY-76-S-05-5034. 17p. Dep. NTIS, PC A02/MF 
AOl. 

Progress is reported for research completed and in progress at 
Vanderbilt University in the following areas: in beam spectroscopy, 
coulomb excitation, nucleon transfer reactions, nuclear theory, ra- 
dioactivity studies. (SDF) 


20248 (ORO—5172-0005) Nuclear chemistry progress report: 
Viola, V.E. Jr. (Maryland Univ., College Park (USA). pt. of 
Chemistry). 1 Sep 1977. Contract EY-76-S-05-5172. 81p. Dep. NTIS, 
PC A0S/MF AOl1. 

The present progress report attempts to summarize the re- 
search results obtained from the nuclear reactions aspect of the 
nuclear chemistry research program at the University of Maryland. 
The principal areas of investigation summarized in the present report 
deal primarily with reaction mechanism studies in heavy-ion-induced 
nuclear reactions and the study of nuclear reactions of astro physical 
significance. 


20249 (RLO/1388—362) Annual report, 1977. (Washington 
Univ., Seattle (USA). Nuclear Physics Lab.). Jun 1977. 204p. Dep. 
NTIS, PC A10/MF AO1. 

Research activities for the period spring 1976 to spring 1977 
are reported in the following areas: nuclear astrophysics and cosmol- 
ogy; fundamental symmetries in nuclei; nuclear structure; radiative 
capture; reactions with polarized protons and deuterons; heavy-ion 
elastic and inelastic scattering; heavy-ion deeply inelastic and fusion 
reactions; heavy-ion transfer reactions; medium-energy physics; 
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atomic physics; research by visiting scientists; accelerator and ion 
source development; instrumentation, detectors, and research tech- 
niques; the computer, computing, and computer codes; and energy 
studies. An appendix includes lists of personnel, publications, etc. 
Separate abstracts were prepared for twenty-four of the papers in 
this report. (RWR) 


EXPERIMENTAL TECHNIQUES 


20250 Technique for determining target composition for radia- 
tive-capture yield measurements. Toevs, J.W.; Martin, J.L. (Hope 
Coll., Holland, MI). pp 476-479 of In Proceedings of the fourth 
conference on the scientific and industrial applications of small 
accelerators. Duggan, J.L.; Morgan, I.L. (eds.). New York; Institute 
of Electrical and Electronics Engineers, Inc. (1976). 

From 4. annual conference on the use of small accelerators; 
Denton, TX, USA (25 Oct 1976). 

See CONF-761059—. 

A simple technique is presented to determine the composition 
of targets made for nuclear proton capture yield measurements. The 
technique, which includes tests for internal consistency, involves the 
measurement of alpha particle elastic scattering and the proton 
capture yield function for an isolated resonance. Typically, the 
composition determination, which depends on target material, is 
accurate to about 5 percent. This uncertainty is acceptable in view of 
other uncertainties in the proton capture yield measurement. 


NUCLEAR PROPERTIES AND REACTIONS, A =1- 
5, THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 20224, 20229 


20251 Parity-nonconserving asymmetry in n-d scattering. Kloet, 
W.M.; Gibson, B.F.; Stephenson, G.J. Jr.; Henley, E.M. (Theoretical 
Division, Los Alamos Scientific Laboratory, University of Califor- 
nia, Los Alamos, New Mexico 97545). Phys. Rev. Lett.; 39: No. 22, 
1392-1394(28 Nov 1977). 

The weak parity-nonconserving asymmetry in the total cross 
section for the scattering of longitudinally polarized neutrons from 
deuterons at 14.4 MeV is estimated using strong n-d scattering 
amplitudes from an s-wave, separable-potential Faddeév calculation. 
The weak force is parametrized in terms of rho, w, and 7 exchange 
and treated perturbatively. We find that A/sub n d/ = 0.8 x 1077 
when A/sub p p/ = 2.6 x 1077. 


NUCLEAR PROPERTIES AND REACTIONS, A= 1- 
5, EXPERIMENTAL 


RADIOACTIVE DECAY 


20252 (UPR—0048-N) Decay-mode-independent tests of nucleon 
stability. Steinberg, R.1. (Pennsylvania Univ., Philadelphia (USA). 
Dept. of Physics). Sep 1977. Contract EY-76-C-02-3071. 9p. (CONF- 
770696—2). Dep. NTIS, PC A02/MF AO1. 

From International conference on neutrino physics and neu- 
trino astrophysics; Elbrus, USSR (18 Jun 1977). 

Following a brief review of recent decay-mode-independent 
tests of nucleon stability, a new radiochemical method utilizing the 
transition **K yields *’Ar is presented. Using this method, a new 
decay-mode-independent lower limit for the nucleon lifetime of 2.2 x 
1076 yr is obtained. Future development of this method can reach 
nucleon lifetime limits up to 6 x 10”° yr. 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 19640 


20253 (LBL—6769) Fragmentation of relativistic light nuclei: 
longitudinal and transverse momentum distributions. Anderson, L.M. 
Jr. (California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 
Sep 1977. Contract W-7405-ENG-48. 141p. NTIS, PC E04/MF 
AOl. 

Thesis. 

The production of charged nuclear fragments was measured 
in collisions of 0.93 GeV/c/nucleon, 1.75 GeV/c/nucleon, and 2.88 
GeV/c/nucleon alpha particles on targets of carbon, copper, lead, 
and CH, using a double focusing spectrometer. Single particle 
inclusive cross sections are then presented for the production of 
protons, deuterons, tritons, *He, and *He at momenta from 0.5 to 
11.5 GeV/c and angles from 0 to 12°. The relevance of the concept 
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of limiting fragmentation to data is discussed and possible uses of the 
data to study nuclear structure and particle production mechanisms 
are pointed out. 


20254 Differential cross sections for p-‘He elastic scattering at 
GeV energies. Klem, R. (Argonne National Lab., Ill. (USA)); Igo, 
G.; Talaga, R.; Wriekat, A. (California Univ., Los Angeles (USA). 
Dept. of Physics); Courant, H.; Einsweiller, K.; Joyce, T.; Kagan, 
H.; Makdisi, Y.; Marshak, M. Phys. Lett., B; 70: No. 2, 155-158(26 
Sep 1977). 

The authors have measured the differential cross section for 
p-*He elastic scattering at proton kinetic energies of 0.56, 0.80, 1.03, 
1.27 and 1.73 GeV in a range of four-momentum transfer squared 
between 0.006 and 1.2 (GeV/c)*. The cross section has the usual 
diffraction minimum which decreases in depth with increasing 
energy. This data is consistent with contemporaneous data from 
Berkeley, but disagrees, particularly in the normalization, with earli- 
er data from Brookhaven and Saclay. 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19 THEORETICAL 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 20260 


NUCLEAR REACTIONS AND SCATTERING 


20255 (CONF-770602—, pp 99-114) Quantal theory of heavy ion 
scattering in a three-dimensional TDHF model. Cusson, R.Y. (Duke 
Univ., Durham, NC). Oct 1977. 

From Proceedings of macroscopic properties of heavy ion 
collision; Pikeville, TN, USA (12 Jun 1977). 

In Proceedings of the topical conference on heavy ion colli- 
sions. 

The fast Fourier transform and the predictor corrector 
method are used to solve tiie time-dependent Hartree-Fock equa- 
tions. The equations are then used to calculate the electric scattering 
of heavy ions, concentrating on '*O + '*O and *N + C. (SDF) 


20256 (RLO/1388—362, pp 41-43) Ambiguities in the determina- 
tion of quadrupole strength from (p vector, yo). Bussoletti, J.; Ebisawa, 
K.; Snover, K.; Trainor, T. Jun 1977. 

In Annual report, 1977. 

E2 cross sections are shown for the '*C(p,yo) reaction at 9 to 
18 MeV. Two solutions were found with identical E2 cross sections; 
they differ in the ratio of s-wave to d-wave El capture probability. It 
is concluded that the capture process is model dependent. 2 figures. 
(RWR) 


20257 (RLO/1388—362, pp 53-59) Direct, semi-direct and com- 
pound nuclear contribution to radiative alpha particle capture. Busso- 
letti, J.E.; Ebisawa, K.; Snover, K.A. Jun 1977. 

In Annual report, 1977. 

Direct-semidirect and compound contributions to the (a,y) 
process were calculated for E2 radiation in '*C(a,yo) and ‘®O(a,yo) 
reactions and for El and E2 radiation in the “C(a,yo) reaction. 
Cross sections are plotted for the 12 to 30 MeV region of excitation. 
6 figures. (RWR) 


20258 Nuclear-structure effects in pion double charge exchange. 
Lee, T.H.; Kurath, D.; Zeidman, B. (Argonne National Laboratory, 
Argonne, Illinois 60439). Phys. Rev. Lett.; 39: No. 21, 1307-1310(21 
Nov 1977). 

We show that nuclear structure can have a strong effect on 
the calculated double-charge-exchange cross section. The measured 
ratio of cross sections at forward angles on an '*O target relative to 
16O target is R = 2.3 +- 1. Our calculated value is R = 16 with the 
most simple nuclear model, but a well known, more sophisticated 
model leads to R = 3. 


20259 Evidence for the Lorentz-Lorenz effect in low-energy pion- 
nucleus scattering. Gibbs, W.R.; Gibson, B.F.; Stephenson, G.J. Jr. 
(Theoretical Division, Los Alamos Scientific Laboratory, University 
of California, Los Alamos, New Mexico 87545). Phys. Rev. Lett.; 39: 
No. 21, 1316-1319(21 Nov 1977). 

We point out the relatively clean geometrical aspect of the 
Lorentz-Lorenz effect and use it to extract the strength of the effect 
from an analysis of the elastic scattering of 50-MeV 7* on '*O. We 
find that for a finite-range 7-N interaction there is strong evidence 
for the effect with a value 0.2 < or =  < or = 0.6. 


20260 High resolution proton elastic scattering: techniques and 
results. Bilpuch, E.G. (Duke Univ., Durham, NC). pp 380-387 of In 
Proceedings of the fourth conference on the scientific and industrial 
applications of small accelerators. Duggan, J.L.; Morgan, I.L. (eds.). 
New York; Institute of Electrical and Electronics Engineers, Inc. 
(1976). 
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From 4. annual conference on the use of small accelerators; 
Denton, TX, USA (25 Oct 1976). 

See CONF-761059—. 

The techniques for the 3 MV Van de Graaff, the 4 MV Van 
de Graaff and two systems now in use on the FN Tandem are 
discussed. The high resolution beams obtained from these systems 
are used to measure excitation functions for (p,p), (p,p’y), (p,n) and 
(p,y) reactions. A great wealth of information is revealed for masses 
up to A = 64 and for a narrow window around mass 90. Results are 
briefly summarized. Included are cross sections, strength functions 
and level structure. 9 references. (JFP) 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 20261 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 20261 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 20253 


20261 (BNL—23361) Studies of ‘*Be and other off-stability 
nuclei. Alburger, D.E. (Brookhaven National Lab., Upton, N.Y. 
(USA)). 1977. Contract EY-76-C-02-0016. 27p. (CONF-771078—1). 
Dep. NTIS, PC A03/MF AO1. 

From Workshop on ISOL systems; Upton, NY, USA (31 Oct 
1977). 

In collaboration with the Tandem Van de Graaff staff at the 
University of Pennsylvania the reaction 'Be(t,p)'*Be at E/sub t/ = 
12 MeV has been used to study the properties of '*Be. The first 
excited state of '*Be has been found to lie at 2.110 +- 0.015 MeV 
and to have J = 2 from p,y angular correlation measurements. Using 
a chopped beam the search for delayed neutrons from the decay of 
12Be was negative. However, the decay curve for B rays can be 
fitted only if a half-life component of about 25 msec for ‘Be is 
included along with the activities '*B, °Li, and *Li known to be 
present. A review of the search for new T/sub z/ = +5/2 isotopes 
in the s-d shell at the Brookhaven Tandem Van de Graaff is 
presented and recent results on the T/sub z/ = +3 nucleus *Si, 
formed in the '*O(?*O,2p)**Si reaction, are outlined. Utilizing new 
ion-source techniques to form a beam of *Be ions the reaction 
*8Ca(°Be,pn)®>V has been used to find and study the new isotope 
55V of 6 sec half-life. The extension of these techniques to higher Z 
may be possible although recent studies of heavy-ion reactions 
indicate that the cross sections may be very small. 


20262 (CONF-770968—7) Fusion cross section behavior for light 
systems. Kovar, D.G.; Daneshvar, K.; Geesaman, D.F.; Henning, 
W.; Prosser, F.W. Jr.; Rehm, K.E.; Schiffer, J.P.; Tabor, S.L. 
(Argonne National Lab., Ill. (USA)). 1977. Contract W-31-109- 
ENG-38. 2p. Dep. NTIS, PC A02/MF AO1. 

From International conference on nuclear structure; Tokyo, 
Japan (5 Sep 1977). 


20263 (LA—6926-C, pp 45-70) Experiments on pion—nucleus 
scattering. Egger, J.P. (Institut de Physique, Neuchatel, Switzer- 
land). Aug 1977. 

From LAMPF summer school; Los Alamos, NM, USA (22 
Jun 1977). 

In Lectures from the LAMPF Summer School on nuclear 
structure with pions and protons. 

Experiments on pion-nucleus scattering using the SIN pion 
spectrometer are described. Experiment details and preliminary re- 
sults are given for the following programs: (1) elastic and inelastic 
scattering of 7* and m7 from 'C, (2) 7* double charge exchange on 
180, (3) w* and 7 scattering on *,**Ca in the region of the 7N 
(3,3), (4) excitation of nuclear states in '8O, ?8Si, 5°Ti, and 5*Cr via 
inelastic pion scattering, and (5) elastic scattering on '*O, *°Ca, and 
208Pb. (SDF) 


20264 (LA—6926-C, pp 71-95) Pion induced nucleon removal 
from light nuclei. Peterson, R.J. Aug 1977. 

From LAMPF summer school; Los Alamos, NM, USA (22 
Jun 1977). 

In Lectures from the LAMPF Summer School on nuclear 
structure with pions and protons. 

Studies of pion induced nucleon removal in light nuclei via 
the (7*~, 7N) reaction are discussed. Energy dependence of gamma 
ray yields and cross sections for nucleon removal are shown for 
sections on °Be, 7Li, 12C, °C and '*O. (SDF) 
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20265 (RLO/1388—362, pp 1-3) Cross sections relevant to 
gamma-ray astronomy. Bodansky, D.; Chiang, D.; Dyer, P. Jun 1977. 

In Annual report, 1977. 

Cross sections were measured for the production of y rays by 
2- to 24-MeV protons on '*N, Ne, **Mg, 78Si, and °*Fe. Excita- 
tion functions are shown for the 1.37-MeV y from the **Mg(p,p’) 
reaction and the 1.63-MeV y from the **Mg(p,pa) reaction. Dopp- 
ler-broadened lineshapes of 4.44-MeV y rays from the 'C(p,p’) 
reaction are shown for incident protons of 8, 12, and 16 MeV. 2 
figures. (RWR) 


20266 (RLO/1388—362, pp 43-48) E1 and E2 strength in °N(p 
vector, yo)'®O. Adelberger, E.G.; Bussoletti, J.E.; Ebisawa, K.; 
Helmer, R.G.; Snover, K.A.; Trainor, T.A. Jun 1977. 

In Annual report, 1977. 

The energy dependence of the angular distribution Legendre 
coefficients is shown from 8 to 18 MeV; they are reasonably consis- 
tent with direct capture alone. El amplitudes and phase differences 
are shown over the same energy interval, as are the E2 amplitude 
ratio and phase differences. The total E2 cross section is also plotted. 
5 figures. (RWR) 


20267 (RLO/1388—362, pp 48-51) Radiative proton capture by 
carbon-12. Bussoletti, J.E.; Hasinoff, M.D.; Helmer, R.L.; Snover, 
K.A.; Trainor, T.A. Jun 1977. 

In Annual report, 1977. 

Angular distribution coefficients are shown for the reaction 
(p,y) with polarized protons on '7C at 10 to 17 MeV. El amplitudes 
and relative phase and E2 amplitude ratio and relative phase are 
plotted, as is the E2 cross section. 4 figures. (RWR) 


20268 (RLO/1388—362, pp 51-52) 'C(*He,yo)'*O reaction. 
Ebisawa, K.; Snover, K.A. Jun 1977. 

In Annual report, 1977. 

The *C(*He,yo) reaction cross section was measured at 90° 
from 4 to 18 MeV. A sharp resonance behavior, with steep falloff at 
higher energies, indicates that the reaction is dominated by com- 
pound-like processes. | figure. (RWR) 


20269 (RLO/1388—362, pp 79-80) Elastic scattering of ‘*O by 
4C, Bernhardt, K.G.; Eberhardt, K.A.; Vandenbosch, R.; Webb, 
M.P. Jun 1977. 

In Annual report, 1977. 

Elastic scattering angular distributions of '*O from “C are 
shown for center-of-mass energies of 21.6 and 23.2 MeV. Results are 
compared with '*O + '*O scattering. 2 figures. (RWR) 


20270 (RLO/1388—362, pp 100-105) Observation of gross struc- 
tures in the gamma ray yields following the ‘*O + 'C reaction. 
Bernhardt, K.G.; Bohn, H.; Chan, Y.; Cramer, J.G.; Green, L.; 
Sielemann, R.; Vandenbosch, R. Jun 1977. 

In Annual report, 1977. 

Measurements to study the fine-scale energy dependence of 
fusion cross-sections for reactions between “light” heavy ions by 
gamma spectroscopy are discussed. Excitation functions for discrete 
gamma transitions are shown from 6 to 30 MeV (c.m.). The fusion 
cross section was deduced by summing results for the gamma 
transitions. Results from statistical calculations are presented. 4 
figures, 1 table. (RWR) 


20271 (RLO/1388—362, pp 113-115) Study of anomalous angu- 
lar distributions with '°N-induced reactions. Chan, Y.; Cramer, J.G.; 
Cuengco, B.; Green, L.; Liu, K.L.; Lynch, W. Jun 1977. 

In Annual report, 1977. 

The *N + "™C elastic scattering angular distribution is 
shown for 53.5 MeV. Then several finite-range DWBA results are 
presented for 12C(*°N,'*C) differential cross sections at the same 
energy. The calculations failed to reproduce the fine structure of the 
angular distribution. 2 figures. (RWR) 


20272 (RLO/1388—362, pp 118-120) "C + %O — *Be + 
22Ne reaction. Bernhardt, K.G.; Bohn, H.; Eberhard, K.A.; Siele- 
mann, R.; Vandenbosch, R.; Webb, M.P. Jun 1977. 

In Annual report, 1977. 

Excitation functions over 15 to 22 MeV(c.m.) are presented 
for the '*C('8O,*Be) reaction to the three lowest states in 22Ne at 
angles 7.5°(5°) 37.5° 1 figure. (RWR) 


20273 (RLO/1388—362, pp 127-128) Ratios of ''C activations 
induced by pions on various targets. Arthur, E.D.; Chiang, D.; 
Halpern, I. Jun 1977. 

In Annual report, 1977. 

Preliminary results are given for the ratio of the 20-min 'C 
activity produced in 7* bombardment of ‘°C and '*C at 100 to 250 
MeV. | figure. (RWR) 


20274 (*Be,*Be) reaction at 50 MeV. Stahel, D.P.; Wozniak, 
G.J.; Zisman, M.S.; Jeltema, B.D.; Cerny, J. (Department of Chemis- 
try and Lawrence Berkeley Laboratory, University of California, 


ERA VOL. 3, NO. 8 


Berkeley, California 94720). Phys. Rev., C; 16: No. 4, 1456-1466(Oct 
1977). 


The (*Be,*® Be) reaction has been investigated at a bombarding 
energy of 50 MeV on targets of '*C, '*O, Mg, **Si, *°Ca, and 
208Pb. Owing to the small neutron binding energy of °Be and the 
resulting positive Q values, this reaction favors transitions involving 
small | transfers and populates states up to several MeV in excitation 
with a fairly high yield. In addition, a broad continuum in the energy 
spectra was observed that can be attributed to the breakup of the 
weakly bound °Be projectile. For the 7*Si, “Ca, and 7°*Pb targets, 
spectroscopic factors have been extracted from exact finite-range 
distorted-wave Born-approximation calculations using optical-model 
potentials derived from °Be elastic-scattering data. The relative 
spectroscopic factors are in good agreement with those obtained 
from light-ion reactions but the absolute values are low. 


20275 Double-differential beryllium neutron cross sections at in- 
cident neutron energies of 5.9, 10.1, and 14.2 MeV. Drake, D.M.; 
Auchampaugh, G.F.; Arthur, E.D.; Ragan, C.E.; Young, P.G. (Los 
Alamos Scientific Lab., NM). Nucl. Sci. Eng.; 63: No. 4, 401- 
412(Aug 1977). 

Beryllium neutron-production cross sections were measured 
using the time-of-flight technique at incident neutron energies of 5.9, 
10.1, and 14.2 MeV, and at laboratory angles of 25, 27.5, 30, 35, 45, 
60, 80, 100, 110, 125, and 145 deg. The differential elastic and 
inelastic cross sections are presented. Inelastic reactions are defined 
here as those reactions that proceed through the states at 1.69-, 2.43-, 
2.8-, and 3.06-MeV excitation energy in °Be. Comparison of these 
emission energy spectra with calculations using the ENDF/B-IV 
beryllium cross sections shows that the ENDF/B cross sections 
strongly overemphasize the low-lying states in °Be. 


20276 Direct production of 3-body final states from interactions 
between complex nuclei at 2-MeV. Norbeck, E. (Univ. of Iowa, Iowa 
City). pp 388-390 of In Proceedings of the fourth conference on the 
scientific and industrial applications of small accelerators. Duggan, 
J.L.; Morgan, I.L. (eds.). New York; Institute of Electrical and 
Electronics Engineers, Inc. (1976). 

From 4. annual conference on the use of small accelerators; 
Denton, TX, USA (25 Oct 1976). 

See CONF-761059—. 

With a 2-MeV beam energy, the reaction 2 *Li = 3 a goes 
almost entirely by the direct production of three a particles. Excel- 
lent fits to the data are obtained with a finite-range Born-approxima- 
tion calculation that uses distorted waves for the incoming °Li 
nuclei and plane waves for the three outgoing a particles. Details of 
the experimental and theoretical techniques are given. The accuracy 
of the calculations was limited by the accuracy of the available 
®Li—®Li scattering data. 


20277 Absolute neutron yield measurements for protons on Li, 
Cu, Co and Be from threshold to 3 MeV. Campbell, J.; Scott, M.C. 
(Univ. of Birmingham, Eng.). pp 517-521 of In Proceedings of the 
fourth conference on the scientific and industrial applications of 
small accelerators. Duggan, J.L.; Morgan. I.L. (eds.). New York; 
Institute of Electrical and Electronics Engineers, Inc. (1976). 

From 4. annual conference on the use of small accelerators; 
Denton, TX, USA (25 Oct 1976). 

See CONF-761059—. 

A continuous flow vanadium bath has been used to measure 
the absolute neutron yield from protons on Li, Cu, Co and Be from 
threshold to 3 MeV. The bath was calibrated using an Am-Be 
intermediate standard source, the strength of which was known to 
+- 1 percent, the overall accuracy in neutron yield per unit current 
being approximately 3 percent. 


NUCLEAR PROPERTIES AND REACTIONS, 
A= 20-38, THEORETICAL 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 20260 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 20260 


20278 (LBL—7102) Exchange interpretation of anomalous back 
angle heavy ion elastic scattering. Zisman, M.S. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Oct 1977. Contract W- 
7405-ENG-48. 30p. (CONF-771059—3). Dep. NTIS, PC A03/MF 
AOl. 

From Symposium on heavy-ion elastic scattering; Rochester, 
NY, USA (25 Oct 1977). 

Anomalous back angle oscillations in the angular distributions 
obtained in the elastic scattering of '*O + *8Si and 1*C + 78Si have 
been interpreted in terms of an elastic cluster transfer comparable to 
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that observed in other heavy ‘on reactions. The calculations appear 
to at least qualitatively explain the data with respect to the existence 
and phase of the back angle oscillations. The results indicate that an 
exchange mechanism may play an important role in the oscillations. 


(SDF 


NUCLEAR PROPERTIES AND REACTIONS, 
A=20-38, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITICNS 
REFER ALSO TO CITATION(S) 20261, 20286 


20279 (RLO/1388—362, pp 17-20) Width of the lowest T = 2 
state in **Si. Adelberger, E.G.; McDonald, A.B.; Osborne, J.L.; 
Snover, K.A. Jun 1977. 

In Annual report, 1977. 

Excitation functions were measured for **Mg(a,ao) at 5.9 to 
6.25 MeV on a 2.0-g/cm? target. The T = 2 state was seen as a 
weak resonance in the midst of several much stronger T-allowed 
resonances. | figure. (RWR) 


20280 Determination of total and partial widths of unbound 
states. Leslie, J.R.; Cooke, B.E.; Kozub, R.L.; McLatchie, W.; 
Robertson, B.C. (Queen’s Univ., Kingston, Ont.). pp 391-393 of In 
Proceedings of the fourth conference on the scientific and industrial 
applications of small accelerators. Duggan, J.L.; Morgan, I.L. (eds.). 
New York; Institute of Electrical and Electronics Engineers, Inc. 
(1976). 

From 4. annual conference on the use of small accelerators; 
Denton, TX, USA (25 Oct 1976). 

See CONF-761059—. 

Observations of the y-ray decay between unbound states and 
the subsequent decay of the lower state have enabled the determina- 
tion of the relative proton and y-radiation widths of the lower state. 
These measurements together with a determination of the resonance 
strength of the lower state make it possible, in some cases, to deduce 
the total and all partial decay widths of this state. These measure- 
ments are clearly restricted in application to nuclei with low lying 
states which are unbound against proton decay. Nevertheless there 
are several nuclei in particular those with 2n neutrons and 2n+1 
protons for which useful information can be extracted by this 
method. Applications of this method to states in the nuclei *°Cu, 
‘1Sc and ?°P are discussed. 


NUCLEAR REACTIONS AND SCATTERING 


REFER ALSO TO CITATION(S) 20095, 20262, 20263, 20265, 
20274, 20279 


20281 (RLO/1388—362, pp 80-82) Measurements of the elastic 
scattering of '*C from **Si at 131.5 MeV and 186.4 MeV in the 
rainbow scattering region. Cramer, J.G.; DeVries, R.M.; Goldberg, 
D.A.; Zisman, M.S. Jun 1977. 

In Annual report, 1977. 

Optical-model fits to angular distributions are shown. The fit 
obtained with a very shallow potential (10 MeV) reflects the absence 
of prominent rainbow scattering at back angles and high energies. 
2C scattering is qualitatively different from a scattering. | figure, 1 
table. (RWR) 


20282 (RLO/1388—362, pp 82-83) Measurements of the elastic 
scattering of °Li from *°Si at 135 MeV in the rainbow scattering 
region, Cramer, J.G.; DeVries, R.M.; Goldberg, D.A.; Zisman, M.S.; 
Watson, J.A. Jun 1977. 

In Annual report, 1977. 

An optical-model analysis of the elastic scattering angular 
distributions was carried out. Any potential depth greater than about 
100 MeV can lead to satisfactory fits. ®Li scattering in the rainbow 
region is thus similar to a scattering. 1 figure. (RWR) 


20283 (RLO/1388—362, pp 83-86) Further measurements of '*O 
+ *8Si elastic scattering at tandem energies. Wiborg, J.C.; Cramer, 
J.G.; Chan, Y.D.; Liu, K.L.; Bohn, H.H. Jun 1977. 

In Annual report, 1977. 

QO + 8Si elastic scattering angular distributions at 40, 45, 
55, 72, and 76 MeV were fitted with optical and optical + Regge 
pole models. Regge pdle parameters are tabulated. Although the fits 
give some credence to the model, the approach is felt to be unsatis- 
factory. 1 figure, 1 table. (RWR) 


20284 (RLO/1388—362, pp 112-123) ?°Si + 'N stripping and 
pickup reaction. Chan, Y.; Cramer, J.G.; Cuengco, B.; Liu, K.L.; 
Lynch, W.; Wiborg, J. Jun 1977. 

In Annual report, 1977. 

Finite-range DWBA calculations of the one-nucleon-transfer 
reaction are compared with experimental results. The angular distri- 
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bution from elastic scattering is also shown for 53.5 MeV (lab). 
Evidence is found for multistep processes in the pickup reaction. 2 
figures. (RWR) 


20285 Measurement of cross sections for the 7*Na(n,n'y)?>Na 
reaction near threshold. Smith, D.L. (Argonne National Lab., IL). 
Nucl. Sci. Eng.; 64: No. 4, 897-901(Dec 1977). 

Cross-section ratios for production of 0.439-MeV gamma rays 
near 55 deg by the 7° Na(n,n’y)?*Na reaction relative to fast-neutron 
fission of **°U have been measured with an error of +-8 percent at 
intervals of 0.05 MeV from threshold up to approximately 2 MeV 
with an average neutron energy resolution of approximately 0.07 
MeV. Gamma-ray angular distributions were measured at E/sub n/ 
= 0.644, 0.793, 1.093, 1.245, 1.499, 1.799, and 2.044 MeV. The 
measured ratios and ENDF/B-IV fission cross sections were used to 
compute gamma-ray production cross sections. The experimental 
results are compared with data from the literature, and implications 
for liquid-metal fast breeder reactor technology are discussed. 


20286 Analysis of a—y angular correlations in presence of direct 
and compound nuclear contributions. Gerbig, V.; Hofmann, A.; 
Scheib, U.; Vogler, F. (Univ. Erlangen, Ger.). pp 399-402 of In 
Proceedings of the fourth conference on the scientific and industrial 
applications of small accelerators. Duggan, J.L.; Morgan, I.L. (eds.). 
New York; Institute of Electrical and Electronics Engineers, Inc. 
(1976). 

From 4. annual conference on the use of small accelerators; 
Denton, TX, USA (25 Oct 1976). 

See CONF-761059—. 

The absolute values of the reaction amplitudes leading to the 
different magnetic substates of the first excited state of ?*Mg were 
determined for the reaction **Mg (a,a:)**Mg at E/sub a/ = 15 
MeV. The analyses show that DWBA and CCBA calculations 
which reasonably describe the differential cross section cannot re- 
produce the reaction amplitudes and the nuclear polarization. By 
adding small compound nuclear contributions, however, the agree- 
ment can be improved remarkably. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=39-58, THEORETICAL 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 20260 


20287 Properties of the d/sub 3/2/-hole states in the 1f/sub 7/2/ 
nuclei. Lawson, R.D.; Mueller-Arnke, A. (Argonne National Labo- 
ratory, Argonne, Illinois 60439). Phys. Rev., C; 16: No. 4, 1609- 
1616(Oct 1977). 

On the assumption that the most important configurations in 
the description of the 3/2* -hole states in **Sc and ‘7Sc are [(zrd/sub 
3/2/)"' x /sup A/Ti(D]/subQ) 3/2//sub m/ (I = 0* and 2*) and 
[(ars/sub 1/2/)-! x /sup A/Ti(2*)]/subQ) 3/2//sub m/, empirical 
wave functions are deduced that fit both the magnetic moments and 
the severely inhibited M2 decays of the states. The data require a 
10—15 % admixture of the zs/sub 1/2/ hole. The fitted wave 
functions are compared with the shell-model eigenfunctions that are 
obtained when the model space consists of nucleons in the 1f/sub 7/ 
2/ shell and a single hole in either the 1d/sub 3/2/ or 2s/sub 1/2/ 
orbits. Although the shell-model wave functions are very similar to 
the empirical ones [the probability vertical-bar<psi (fit) vertical- 
barpsi (sm) > vertical-bar? is at least 0.94], the experimental data are 
not extremely well reproduced with these wave functions. The 
implications of this result are discussed in detail. Considering the fact 
that the values of the quantities to be described are anomalously 
small we conclude that this model space provides an adequate 
description of the 3/2* states in question. The magnetic moment of 
the d/sub 3/2/-hole state in “*Ti is calculated on the basis of the 
shell model and shown to be in agreement with a recent experiment. 


20288 Alpha-transfer reactions and the pairing-vibration model. 
Betts, R.R. (Wright Nuclear Structure Laboratory, Yale University, 
New Haven, Connecticut 06520). Phys. Rev., C; 16: No. 4, 1617- 
1625(Oct 1977). 

The pairing-vibration model with isospin is extended to in- 
clude a-transfer reactions. Selection rules and expressions for transi- 
tion strengths are derived and compared with experimental results 
for A = 40—66 nuclei. The selection rules are found to be followed 
quite well in the examples studied. The systematics of ground-state 
transition strengths are qualitatively quite well reproduced although 
the quantitative agreement is poor. When the changing nature of the 
pairing quanta is incorporated using two-particle transfer data the 
agreement becomes quantitatively good. Evidence is presented for 
clustering other than that due to pairing in *°Ca and “Ti. 
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NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 20091, 20260 


20289 (LBL—6580) Theoretical calculations of peripheral reac- 
tion yields from relativistic heavy ions. Rasmussen, J.; Donangelo, R.; 
Oliveira, L. (California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). Aug 1977. Contract W-7405-ENG-48. 18p. (CONF-770968— 
2). Dep. NTIS, PC A02/MF AO1. 

From International conference on nuclear structure; Tokyo, 
Japan (5 Sep 1977). 

The cross sections for various reaction products in the inter- 
actions of 250 MeV/N and 400 MeV/N carbon ions and alpha 
particles with calcium are analyzed within the frameworks of 
Swiatecki's abrasion (fireball) model and Myers’ firestreak model. 
Calculations are compared with experimental results obtained at the 
Berkeley BEVALAC. (SDF) 


20290 Nucleon knockout by kaons. Koshel, R.D.; Moffa, P.J.; 
Redish, E.F. (Department of Physics, Ohio University, Athens, Ohio 
45701). Phys. Rev. Lett.; 39: No. 21, 1319-1322(21 Nov 1977). 

The reaction (K*,K* p) is considered as a probe of the deep 
hole states in nuclei. Distorted-wave impulse-approximation calcula- 
tions are presented for the knockout of a 1s/sub 1/2/ proton from 
“Ca. We conclude that the experiment should be valuable. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=39-58, EXPERIMENTAL 


20291 (COO—1569-143) Nuclear orientation studies of manga- 
nese in copper Kondo system. Bakalyar, D. (Minnesota Univ., Minne- 
apolis (USA). School of Physics and Astronomy). Aug 1977. Con- 
tract EY-76-S-02-1569. 85p. Dep. NTIS, PC A05/MF AO1. 

Thesis. 

The internal field seen by the ** Mn nuclei in a dilute (about 1 
part per billion) manganese in copper Kondo system was measured 
using nuclear orientation. The measurements were made at tempera- 
tures on the order of 4 mK in applied fields of 5 kG to 40 kG. 
Temperatures were measured using a Co in nickel nuclear orienta- 
tion thermometer and were achieved by adiabatically demagnetizing 
an ingot of the hyperfine enhanced nuclear coolant PrCus from 
temperatures of about 30 mK (the mixing chamber temperature of a 
dilution refrigerator). The data was temperature independent but 
there was evidence of iteractions between the manganese atoms at 
manganese concentrations of '/2 part per million. The data was 
interpreted by assuming that the internal field consisted of the 
hyperfine field minus the applied field (i.e. the hyperfine field and 
applied field were aligned in opposite directions). The hyperfine 
field versus applied field data was compared to three approximate 
solutions to the Kondo Hamiltonian. Two of the solutions, one by 
Luther and Emery and the other by Goetze and Schlottmann, fit the 
data very well. The third solution, that proposed by Ishii, does not 
fit the data. Fitted to the data, the Luther-Emery solution predicts a 
saturation value of the hyperfine field of 303 kG whereas the 
Goetze-Schlottmann solution predicts a saturation value of 297 kG. 
The hyperfine field is only beginning to reach its saturation value 
with applied fields of 40 kG. 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 20252, 20261 


20292 Levels of **Cr populated in the decay of °*V, °?>Mn/sup g/ 
and in the sequence **Fe — **Mn/sup m/ — "Cr. Yaffe, R.P.; 
Meyer, R.A. (Lawrence Livermore Laboratory, University of Cali- 
fornia, Livermore, California 94550). Phys. Rev., C; 16: No. 4, 1581- 
1589(Oct 1977). 

The decay of (J/sup 7/in parentheses) 5*V(3* ), °*Mn/sup m/ 
(2*), and **Mn/sup g/(6* ) has been studied in order to clarify the 
number and nature of levels in **Cr below 5 MeV. The levels of 
52Cr that are populated in these B decays are (J/sup 7/in parenthe- 
ses) ground state (0°), 1434.08 (2*), 2369.60 (4*), 2767.68 (4*), 
2964.77 (2°), 3113,82 (6°), 3161.63 (2* ), 3415.27 (4*), 3472.2 (37), 
3615.84 (5*), 3771.8 (2* ), 3951 ((1* )), 4015.42 (5* ), (4208 (-)), 4563 
(3~ ), 4627.1 (5*), and 4815.7 keV (1*,2*). A single level at 3472.2 
keV (3*) replaces the previously proposed doublet at 3469 and 3473 
keV. 


20293 Half-life of °*>Mn. Nagle, R.J.; Meyer, R.A. (Lawrence 

Livermore Laboratory, University of California, Livermore, Califor- 

nia 94550). Phys. Rev., C; 16: No. 4, 1683(Oct 1977). 

P The half-life of °**Mn has been measured to be 5.59 +- 0.01 
ays. 
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ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 20280, 20295, 20309 


20294 4 Ar(p,d)°*Ar reaction at E/sub p/ = 35 MeV. Tonn, 
J.F.; Segel, R.E.; Nolen, J.A.; Chien, W.S.; Debevec, P.T. (Argonne 
National Laboratory, Argonne, Illinois 60439). Phys. Rev., C; 16: No. 
4, 1357-1362(Oct 1977). 

The *Ar(p,d)**Ar reaction has been studied at a bombarding 
energy of 35 MeV. A thin planar gas cell traget allowed an energy 
resolution of 30 keV to be achieved. Excitation energies of levels in 
S9Ar up to 5.6 MeV were obtained, angular distributions being taken 
from 6° to 40° (laboratory). Distorted-wave Born approximation fits 
were made to the observed angular distributions of the stronger 
states and spectroscopic factors extracted. The results are compared 
with previous experiments and to shell-model calculations. The data 
support the contention that much of the antianalog state strength is 
contained in the 3.379 MeV state. 


20295 Excitation of low-lying collective states in “°Ca and 2°*Pb 
by inelastic neutron scattering. Bainum, D.E.; Finlay, R.W.; Rapa- 
port, J.; Carlson, J.D.; Love, W.G. (Department of Physics, Ohio 
University, Athens, Ohio 45701). Phys. Rev., C; 16: No. 4, 1377- 
1388(Oct 1977). 

Differential cross sections for elastic and inelastic scattering 
of neutrons from 7°*Pb and “ Ca targets have been measured at 11, 
20, and 25.7 MeV incident energies. The elastic scattering data were 
used to provide optical model parameters for use in macroscopic and 
microscopic model analyses of the data using the distorted wave 
method. The macroscopic model analysis resulted in deformation 
parameters consistent with those obtained in analogous (p,p’) reac- 
tions which excite the 3~ and 5~ collective states in these nuclei. The 
macroscopic model provides a good description of the differential 
cross sections. The microscopic model analysis used random-phase 
approximation detailed wave vectors for the states involved. Two 
“realistic” effective interactions were studied, one with and one 
without density dependence. The imaginary contribution to the 
effective interaction was found to be important in reproducing the 
shape of the differential cross section in “Ca. Exchange amplitudes 
were calculated exactly. The magnitudes of the 3~ cross sections for 
both nuclei were well described by these calculations. 


20296 Beta decay of ** °°V and the mass of *°V. Nathan, A.M.; 
Alburger, D.E.; Olness, J.W.; Warburton, E.K. (Brookhaven Na- 
tional Laboratory, Upton, New York 11973). Phys. Rev., C; 16: No. 
4, 1566-1575(Oct 1977). 

°4V and the previously unreported 55V have been produced 
in the **Ca(®Be,2np)**V and “*Ca(*Be,np)®*>V reactions at 20-MeV 
beam energy, and the subsequent B decays to **Cr and *°Cr have 
been studied via delayed y-ray singles and y-y and B-y coincidence 
techniques. We measure the half-lives of **°°V to be 49.82 +- 0.46 
and 6.54 +- 0.15 sec, respectively. From analysis of the B-ray 
energy spectrum, a mass excess of 49152 +- 100 keV is determined 
for *°V. Comparison with theoretical mass predictions is made. 


20297 Magnetic moment of the first excited state of **Sc. Mitch- 
ell, R.J.; Ragland, T.V.; Scharenberg, R.P.; Holland, R.E.; Lynch, 
F.J. (Purdue University, West Lafayette, Indiana 47907). Phys. Rev., 
C; 16: No. 4, 1605-1608(Oct 1977). 

We have measured the g factor of the 3/2* hole state in **Sc. 
This state, which has an excitation energy of 152 KeV and a mean 
life of 632 ps, has g = + 0.232 +- 0.004. The result is consistent 
with an earlier masurement for a similar state in *7Sc and require 
modification of a model earlier developed to explain the large 
inhibition in the decay of these states. 


MOMENTS AND SPIN 
REFER ALSO TO CITATION(S) 20297 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 20262, 20263, 20274, 20295 


20298 (CONF-770968—6) Inelastic scattering of '*O on even-Ca 
isotopes. Rehm, K.E.; Erskine, J.R.; Henning, W.; Kovar, D.G.; 
Macfarlane, M.H.; Pieper, S.C. (Argonne National Lab., II]. (USA)). 
1977. Contract W-31-109-ENG-38. 2p. Dep. NTIS, PC A02/MF 
AOl. 

From International conference on nuclear structure; Tokyo, 
Japan (5 Sep 1977). 


20299 (ORO—5126-21) Nucleon knockout by kaons. Koshel, 
R.D.; Moffa, P.J.; Redish, E.F. (Maryland Univ., College Park 
(USA). Dept. of Physics and Astronomy). 1976. Contract EY-76-S- 
05-5126. 12p. Dep. NTIS, PC A02/MF AOl1. 

The (K*, K* p) reaction is considered as a probe of the deep 
hole states in nuclei. DWTA calculations are presented for the 
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knockout of a Is/sub 1/2/ proton from *°Ca. It is concluded that the 
experiment should be valuable. 


20300 (RLO/1388—362, pp 60-61) Excitation function of the 
analyzing power in the reaction **Ni(p,p’)°*°Ni(2*, 1.45 MeV). Blair, 
J.S.; Cuengco, B.; Trainor, T. Jun 1977. 

In Annual report, 1977. 

The energy dependence of the analyzing power of protons 
which excite the first 2* level of **Ni was measured from 14.6 to 
15.3 MeV. Analyzing power angular distributions are shown for 14.7 
and 15.03 MeV. 2 figures. (RWR) 


20301 Fast-neutron cross sections of vanadium. Guenther, P.; 
Havel, D.; Smith, A.; Whalen, J. (Argonne National Lab., IL). Nucl. 
Sci. Eng.; 64: No. 3, 733-743(Nov 1977). 

Energy-averaged total neutron cross sections of elemental 
vanadium were measured from ~ 1.0 to 5.5 MeV. Differential 
elastic and inelastic neutron scattering cross sections were measured 
from 1.8 to 4.0 MeV. Neutrons corresponding to the excitation of 
states in vanadium at 321 +- 10, 938 +- 15, 1603 +- 19, 1811 +- 21, 
2409 +- 27, ~ 2500, 2706 +- 30, and 2773 +- 30 keV were 
observed. These experimental results were used to deduce an 
energy-averaged nuclear model suitable for extrapolating the mea- 
sured values and calculating unmeasured cross sections for applied 
use. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=59-89, THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 20091 


20302 (UCID—17566) Use of gamma ray strength functions for 
predicting the neutron capture cross section of **Y. Gardner, D.G.; 
Gardner, M.A. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 29 Jul 1977. Contract W-7405-ENG-48. 7p. Dep. 
NTIS, PC A02/MF AOl1. 

The present study indicates that the estimation of the gamma- 
ray strength function is the approach least subject to error when 
unmeasured capture cross sections are to be computed. An estimate 
is given for the **y(n,7) cross section. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=59-89, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 


20303 (COO—0535-764) Study of the proton pairing vibrations 
as an example of elementary nuclear modes. Lind, D.A. (Colorado 
Univ., Boulder (USA). Dept. of Physics and Astrophysics). 1977. 
Contract EY-76-C-02-0535. 32p. (CONF-770975—1). Dep. NTIS, 
PC A03/MF AO1. 

From International symposium on nuclear physics at cyclo- 
tron energies; Calcutta, India (14 Sep 1977). 

A study of the proton pairing vibrations as an example of 
elementary nuclear modes is discussed. The (*He,n) reaction has 
been used to study 0* proton pair vibration modes for nuclei at Z = 
40, 50 and 82. Evidence is presented that Z = 38 is a better shell 
closure than Z = 40 but not at all perfect. For Z = 50 and 82 
correction must be made for the substantial particle hole interaction 
to obtain agreement with the pairing vibration model. The interac- 
tion with neutron pairing quanta is rather small in all cases. 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 20253, 20277, 20303, 20314 


20304 (RLO/1388—362, pp 66-69) Analyzing powers for the 
continuum portions of particle emission spectra. Bhang, H.; Halpern, 
I.; Liu, K.L.; Lynch, W.; Trainor, T.A. Jun 1977. 

In Annual report, 1977. 

The measurement of analyzing powers for particle emission to 
highly excited residual nuclei with polarized protons is discussed. 
Experimental aspects are described. Analyzing-power and yield 
spectra are shown for “Cu(p,p) at 18 MeV and 60° 3 figures. 
(RWR) 


20305 High-resolution fast-neutron gamma-ray production cross 
sections for iron up to 2100 keV. Kinney, W.E.; Perey, F.G. (Oak 
Ridge National Lab., TN). Nucl. Sci. Eng.; 63: No. 4, 418-429(Aug 
1977). 

High-resolution gamma-ray production cross sections for the 
846-keV gamma ray of iron have been measured up to an incident 
neutron energy of 2100 keV. The measurements were performed 
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using the Oak Ridge Electron Linear Accelerator as the neutron 
source, and they were obtained by a ratio measurement to the 7Li 
477-keV gamma-ray cross sections. Three NE-213 detectors were 
used at 30, 90, and 125 deg to derive the total inelastic cross sections 
and the angular distributions. The 1250 angular distributions mea- 
sured with approximately 0.1 ns/m resolution show considerable 
fluctuations as a function of energy over the resonances seen in the 
inelastic cross sections. The results are compared to the ENDF/B- 
IV evaluation, high-resolution data at 125 deg and, after suitable 
averaging, with recent monoenergetic neutron source data that 
average over the structure experimentally. The general consistency 
of the data with recent measurements, using different techniques and 
normalization procedures, indicates that our knowledge of this im- 
portant cross section for fission reactor applications may now be 
known to an accuracy better than 10 percent. This is a significant 
achievement in view of the wide scatter of earlier data on such a 
fluctuating cross section. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=90-149, THEORETICAL 


20306 (BNL-NCS—50702) Source list of nuclear data bibliogra- 
phies, compilations, and evaluations. Burrows, T.W.; Holden, N.E. 
(Brookhaven National Lab., Upton, N.Y. (USA)). Aug 1977. Con- 
tract EY-76-C-02-0016. 68p. Dep. NTIS, PC A04/MF AO1. 

The presented list of nuclear data bibliographies, compila- 
tions, and evaluations includes an indication of their availability and 
cost as well as cross referencing and classification. (JFP) 


ENERGY LEVELS AND TRANSITIONS 


20307 Collective structure of the even-mass Pd isotopes. Hsu, 
H.H.; Williams, S.A.; Wohn, F.K.; Margetan, F.J. (Department of 
Physics, University of Northern Iowa, Cedar Falls, Iowa 50613). 
Phys. Rev., C; 16: No. 4, 1626-1637(Oct 1977). 

A collective model which incorporates vibrations and rota- 
tions of a permanently deformed nucleus is applied to 1°*Pd, 1Pd, 
106Pd, 1°8Pd, °Pd, 1!2Pd, and '*Pd. Theoretical energy levels are 
compared with those from experiment and remarkably good agree- 
ment is found. The model wave functions are further tested via B 
(E2) ratios and agreement with experiment is very good. An uniden- 
tified extra degree of freedom is treated essentially by ansatz but a 
discussion of the possible origin of that degree of freedom is given. 
Trends in the model parameters are shown and the conclusion 
drawn that to a good approximation the states of these even-mass Pd 
isotopes are well described as those of collective rotations and 
vibrations. 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 20091, 20328 


20308 Neutron capture cross-section adjustment based on integral 
measurements. Gruppelaar, H.; Dekker, J.W.M.; Janssen, A.J. (Neth- 
erlands Energy Research Foundation, Petten, Netherlands). Trans. 
Am. Nucl. Soc.; 27: 876-877(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=90-149, EXPERIMENTAL 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 18028 


ENERGY LEVELS AND TRANSITIONS 


20309 (LA—6926-C, pp 137-157) Nuclear structure with pionic 
atoms. Leon, M. (Los Alamos Scientific Lab., NM). Aug 1977. 

From LAMPF summer school; Los Alamos, NM, USA (22 
Jun 1977). 

In Lectures from the LAMPF Summer School on nuclear 
structure with pions and protons. 

General aspects of pionic atoms are surveyed, with brief 
treatments of the basic physics and the role of the pion-nucleus 
potential in handling multiple scattering of pions. Nuclear and reso- 
nance effects occurring due to Coulomb excitation of the nucleus 
during the atomic cascade are illustrated by a study of nuclear and 
atomic levels in pionic ''*Cd. Information obtained from resonance 
effects on hidden levels, i.e., those not normally accessible because 
they are beyond the last x-ray, is then detailed. Experimental and 
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theoretical results are compared for '°Pd, Pd, Sm and “Ti. 


(SDF) 


20310 Influence of isomeric states on independent fission product 
yields. Madland, D.G.; England, T.R. (Los Alamos Scientific Lab., 
NM). Nucl. Sci. Eng.; 64: No. 4, 859-865(Dec 1977). 

A simple one-parameter model is presented for calculating the 
distribution of independent yield strength between ground and iso- 
meric states of primary fission products formed by neutron-induced 
fission of actinide nuclei. Yield branching ratios are calculated as a 
function of neutron energy (thermal, fast, and 14-MeV) for 33 cases 
that span 144 fission product nuclei having isomeric states with 
known spins. 


20311 Inelastic scattering of *He from samarium isotopes at 53 
MeV. Eagle, R.; Clarke, N.M.; Griffiths, R.J.; Fulmer, C.B.; Hens- 
ley, D.C. (Bedford College, Regent's Park, London NW1, United 
Kingdom). Phys. Rev., C; 16: No. 4, 1314-1321(Oct 1977). 

Angular distributions of *He inelastic scattering from the 
stable even isotopes of samarium were measured at an incident 
particle en y of 53.4 MeV. The data for 2* and 3~ collective states 
extend to 150 for /sup 144,148,150/Sm and to 100° for 2* states in / 
sup 152,154/Sm. The cross sections span ae wee seven orders 
of magnitude. The data were analyzed with the distorted-wave Born 
approximation and the strong-coupling approximation. Quadrupole 
and octupole deformation parameters thus obtained are compared 
with results from analyses of proton and a-particle-scattering data. 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 20311 


20312 (CONF-770602—, pp 281-308) Deep inelastic collisions 
between very heavy nuclei. Sann, H. (Univ., Heidelberg); Olmi, A.; 
Civelekoglu, Y. Oct 1977. 

From Proceedings of macroscopic properties of heavy ion 
collision; Pikeville, TN, USA (12 Jun 1977). 

In Proceedings of the topical conference on heavy ion colli- 
sions. 

A systematic survey of deep inelastic reactions was per- 
formed for colliding nuclei of masses between 80 and 240 amu. The 
application of large surface detectors and, particularly, of a position 
sensitive ionization chamber, has proved to be very effective and 
appropriate for this type of investigation. The Wilczynski diagrams 
describing the relative motion between the colliding objects shows a 
gradual trend as a function of growing masses of target and projec- 
tile where the trajectories lead the particles not toward negative 
scattering angles but increasingly into the direction around and 
above the grazing angle. This behavior is attributed to a delicate 
balance between Coulomb and nuclear forces. The energy dumping 
as a function of the mass transfer strength matches a general law 
between total kinetic energy loss and the variance of the proton 
number distribution. For the easy damped component this relation 
seems to hold independently from the choice of ingoing channel and 
bombarding energy. The a of the kinetic energy does not 
depend only on the relative velocity of the impinging nuclei, and the 
simple friction model is not appropriate to describe these processes. 
The y-multiplicity measurement displays a rapid increase as a func- 
tion of scattering angle and total kinetic energy loss, which give new 
insights to the process and indicate the necessity of microscopic 
quantum mechanical calculations of the interaction. In the U-U 
collision large mass transfers are present which possibly populate 
with relatively large cross sections the transuranic elements. In the 

Pb reaction the mass transfer is more restricted. The decay 
probability by fission of the primary masses increases strongly for 
growing masses and excitation energies. 


20313 (RLO/ 1388—362, pe 91-95) Energy dependence of energy 
loss in the interactions of “Kr with '**La. Dyer, P.; Puigh, R.J.; 
Thomas, T.D.; Vandenbosch, R.; Webb, M.P.; Zisman, M.S. Jun 
1977. 

In Annual report, 1977. 

Contour plots of double differential cross sections (vs c.m. 
total kinetic energy and c.m. angle) are shown for 505 and 610 MeV. 
Total energy loss was calculated as a function of orbital angular 
momentum and compared with experimental results. It was conclud- 
ed that the transfer component of one-body — is incapable 
of explaining the energy loss. 5 figures. (RWR) 


20314 (RLO/1388—362, pp 123-127) Inelastic scattering of 
pions to the continuum. Chiang, D.; Halpern, I.; Knutson, L.; Miller, 
G.A. Jun 1977. 

In Annual report, 1977. 

Spectra of 60-MeV 7° inelastically scattered from Ni, Zr, Sr, 
and Pb are presented. The preliminary results suggest that folding- 
model optical potentials using free-particle parameters are not valid 
for low-energy pions. 4 figures. (RWR) 
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20315 Multistep effects in the elastic and inelastic scattering of 
70.4-MeV "°C ions from the even neodymium isotopes. Hillis, D.L.; 
Gross, E.E.; Hensley, D.C.; Bingham, C.R.; Baker, F.T.; Scott, A. 
(Oak Ridge National Laboratory, Oak Ridge, Tennessee 37830). 
Phys. Rev., C; 16: No. 4, 1467-1482(Oct 1977). 

The interference of Coulomb and nuclear excitation was 
studied by the scattering of 70.4-MeV 'C ions from the stable even 
Nd nuclei (*7Nd, '4Nd, '®Nd, '®Nd, Nd). The differential 
cross sections for inelastic scattering from the low-lying 2*, 4°, 3”, 
and 2* 2 states, as well as elastic scattering from these isotopes, were 
obtained. In addition, the cross sections for excitin ng the 2* (4.43 
MeV) state of the '*C projectile and the 6* state in °°Nd were also 
obtained. The differential cross sections for exciting low lying col- 
lective states of the target and projectile are compared with distort- 
ed-wave Born-approximation and coupled-channels calculations. 
Standard distorted-wave Born-approximation calculations using 
known Coulomb matrix elements fail to fit the data. The coupled- 
channels analysis, however, can account for these data and reveals 
the importance of multistep processes in heavy ion reactions. 


20316 Neutron capture and total cross-section measurements on 
fission product Pd. Singh, U.N.; Nakogome, Y.; Block, R.C. (Rensse- 
laer Polytechnic Inst., Troy, NY). Trans. Am. Nucl. Soc.; 27: 866- 
868(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


NUCLEAR PROPERTIES AND REACTIONS, 
A= 150-189, EXPERIMENTAL 


REFER ALSO TO CITATION(S) 20091, 20230, 20323 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 20303, 20309, 20311, 20325 


20317 (CONF-770968—9) Energy levels in ‘°Sm. Smither, 
R.K.; Schreckenbach, K.; Namenson, A.I.; Davidson, W.F.; 
Boerner, H.G.; Pinston, J.A.; Warner, D.D.; Egidy, T.V.; Stoffl, W. 
(Argonne National Lab., Ill. (USA); Institut Max von Laue - Paul 
Langevin, 38 - Grenoble (France); Technische Univ. Muenchen 
(Germany, F.R.)). 1977. Contract W-31-109-ENG-38. 2p. Dep. 
NTIS, PC A02/MF AOl1. 

From International conference on nuclear structure; Tokyo, 
Japan (5 Sep 1977). 


20318 (RLO/1388—362, pp 38-40) Isomeric quasiparticle states 
in '*Hf. Bohn, H.; Chan, Y.; Ejici, H.; Sielemann, R. Jun 1977. 
In Annual report, 1977. 
A 2.1-us isomeric state was placed in '*Hf at 1797 keV. It 
decays directly and through intermediate states to the 0.18-ys, 6* 
state at 1549 keV. 1 figure. (RWR) 


20319 Proton hole states in '*’ '* ''Re investigated by the 
(t(pol),a) reaction. Hirning, C.R.; Burke, D.G. (McMaster Univ., 
Hamilton, Ontario (Canada). Tandem Accelerator Lab.); Flynn, 
E.R.; Sunier, J.W.; Schmelzbach, P.A.; Haglund, R.J. Jr. (Los 
Alamos Scientific Lab., N.Mex. (USA)). Nucl. Phys., A; 287: No. 1, 
24-47(29 Aug 1977). 

Proton hole states in '*’Re, ‘Re and ''Re have been 
studied using the (t(pol),a) reaction. Beams of 17 MeV tritons with a 
polarization of 0.75 were obtained from the tandem Van de Graaff 
accelerator at the Los Alamos Scientific Laboratory. The a-particles 
were detected in a Q3D magnetic spectrometer with a helical- 
cathode position-sensitive proportional counter. Spectra were re- 
corded up to > 2 MeV excitation energy with a resolution (FWHM) 
of approximately 20 keV. These measurements exhibit large analyz- 
ing powers for transitions to well-known states in the deformed 
nuclide '*’Re. This is of interest because the only other single- 
nucleon transfer results on heavy deformed nuclei (in a (d(pol),p) 
study of tungsten isotopes) showed ‘disappointingly small’ analyzing 
powers. The (t(pol),a) analyzing powers were reproduced by 
DWBA calculations very well. Thus other levels in '*7Re and many 
states in '**Re and '®'Re could be assigned spins and parities on the 
basis of angular distributions for the cross sections and analyzing 
powers. In particular, the present results have made it possible to 
determine which of the three possible interpretations suggested 
previously for the structure of '*'Re is correct. The results have 
been interpreted within the framework of the Nilsson model, with 
pairing and Coriolis mixing corrections included. The energy sys- 
tematics of single-quasiparticle states are well reproduced by the 
Nilsson model if a hexadecapole deformation is included in the 
nuclear potential. Finally, it has been demonstrated that the 
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(t(pol),a) reaction is an extremely useful spectroscopic tool for 
studies of heavy deformed nuclei. 


MOMENTS AND SPIN 


20320 (ORO—5034-34) Evidence for a nonrotational interpreta- 
tion of < 0* J[M(E4)][4* > in '*°Hf. Ronningen, R.M.; Hamilton, 
J.H.; Baker, F.T.; Scott, A.; Kruse, T.H.; Suchannek, R.; Savin, W. 
(Vanderbilt Univ., Nashville, Tenn. (USA)). 1977. Contract EY-76- 
S-05-5034. 7p. Dep. NTIS, PC A02/MF AO1. 

Coulomb excitation measurements of the E2 and E4 reduced 
transition matrix elements under the assumption of a simple rotor 
model have been used to deduce static quadrupole and hexadecapole 
deformation parameters for the deformed charge distribution of 
180Hf. Data and coupled channels fits are shown for 21 and 24 MeV 
a excitation of the ground state rotational band. (SDF) 


20321 (ORO—5034-36) Sensitivity of (a,a’) cross sections to 
excited-state quadrupole moments. Baker, F.T.; Scott, A.; Ronningen, 
R.M.; Hamilton, J.H.; Kruse, T.H.; Suchannek, R.; Savin, W. (Van- 
derbilt Univ., Nashville, Tenn. (USA)). 1977. Contract EY-76-S-05- 
5034. 4p. Dep. NTIS, PC A02/MF AO1. 

Inelastic a particle scattering at 21 and 24 MeV has been used 
to estimate the electric quadrupole moment of the second 2° state in 
180Hf. Sensitivity to the assumed quadrupole moment is due almost 
entirely to reorientation via the nuclear force. Results suggest that 
the technique may be a useful method of estimating excited state 
quadrupole moments, particularly for states with high excitation 
energies or with J greater than 2. (SDF) 


20322 Electromagnetic moments of the even Os nuclei from 
muonic x rays. Hoehn, M.V.; Shera, E.B.; Yamazaki, Y.; Steffen, 
R.M. (Los Alamos Scientific Laboratory, Los Alamos, New Mexico 
87545). Phys. Rev. Lett.; 39: No. 21, 1313-1316(21 Nov 1977). 

The x-ray spectra of muonic /sup 186,188,190,192/Os have 
been studied at the Clinton P. Anderson Meson Physics Facility. 
With the use of model-independent methods, precise values of the 
electromagnetic moments involving the first excited 2* state, and in 
some cases the second excited 2* state, have been derived. The 
results are compared with a calculation using the pairing-plus- 
quadrupole interaction and indicate a departure from the theoretical 
predications that had not been evident from previous measurements 
of lower precision. 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 20303, 20312, 20319, 20320, 20321 


20323 (CONF-770602—, pp 179-198) Energy dissipation, mass 
diffusion, and interaction times for heavy ion collisions. Huizenga, 
J.R.; Schroeder, W.U.; Birkelund, J.R.; Wilcke, W. (Univ. of Roch- 
ester, NY). Oct 1977. 

From Proceedings of macroscopic properties of heavy ion 
collision; Pikeville, TN, USA (12 Jun 1977). 

In Proceedings of the topical conference on heavy ion colli- 
sions. 

Correlations of experimental observables with kinetic energy 
loss and fragment mass for damped heavy ion reactions are empha- 
sized in this paper. Angular-momentum-dependent interaction times 
are deduced giving a time scale for the evaluation of nucleon 
diffusion coefficients. The energy dissipated per nucleon exchange in 
Kr- and Xe-induced reactions is shown to decrease with increasing 
kinetic energy loss. These results are compared with predictions of a 
one-body dissipation mechanism and microscopic transport theory 
for heavy ion collisions. The relative decrease of energy dissipation 
due to nucleon exchange with decreasing bombarding energy is a 
new experimental feature that is unaccounted for by the above 
theories. 


20324 (COO—3071-230) Nuclear inclusive scattering with polar- 
ized protons. Frankel, S.; Woloshyn, R.M. (Pennsylvania Univ., 
Philadelphia (USA). Dept. of Physics). Jun 1977. Contract EY-76-C- 
02-3071. 10p. Dep. NTIS, PC A02/MF AO1. 

The use of incident polarized protons to distinguish between 
different models for backward inclusive proton production from 
nuclei is discussed. 


20325 Deformation effects in neutron scattering. McEllistrem, 
M.T. (Univ. of Kentucky, Lexington). pp 373-379 of In Proceedings 
of the fourth conference on the scientific and industrial applications 
of small accelerators. Duggan, J.L.; Morgan, I.L. (eds.). New York; 
Institute of Electrical and Electronics Engineers, Inc. (1976). 

From 4. annual conference on the use of small accelerators; 
Denton, TX, USA (25 Oct 1976). 

See CONF-761059—. 

At 2.5 MeV incident neutron energy the elastic scattering and 
inelastic scattering cross sections to the 2* level can be reproduced 
with the addition of the C.C. model and WHF contributions, al- 
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though the structure in the calculated angular distribution for the 2* 
level is too small to match that in the measurements. However, the 
model which works to that extent in **Sm would fail to represent 
the elastic scattering cross sections for ‘*Sm. If one expands the 
model space to include measurements to the 4* and 6* levels, all of 
these data cannot be satisfactorily fit even if the potential parameters 
are varied to attempt to achieve a fit. If one includes differential 
scattering cross sections for incident neutron energies of 6 MeV or 
greater, where WHF model calculations are insignificant, and also 
includes sigma/sub t/-values over a large range of energies together 
with low energy scattering properties, these measurements are all 
well described in a coupled-channels model which takes nuclear 
deformations explicitly into account. The quadrupole parameter, B2, 
extracted from the analysis is significantly smaller than that implied 
by analysis of coulomb excitation cross sections for the same 2* 
levels of /sup 152,154/Sm. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=190-219, THEORETICAL 


MOMENTS AND SPIN 


20326 Model-ind dent interpretation of the dynamic hyperfine 
effect in muonic atoms: with an application to '°*Os. Wagner, L.K.; 
Shera, E.B.; Rinker, G.A.; Sheline, R.K. (The Florida State Univer- 
sity, Tallahassee, Florida’ 32306). Phys. Rev., C; 16: No. 4, 1549- 
1558(Oct 1977). 

The Ford-Wills-Barrett model-independent interpretation of 
muonic-atom transition energies is generalized to the dynamic hyper- 
fine effect. Parameters necessary for the analysis of the most impor- 
tant case (quadrupole excitation by the 2p states) are calculated for 
all nuclei. These results are applied to new data for ‘Os. The sign 
of the quadrupole moment of the first excited 2* state is found to be 
negative; a previously reported measurement of its magnitude (0.5 b) 
is inconsistent with the present experiment. Under the assumption 
that the transition charge is located near the nuclear surface, a new 
measurement of the quadrupole moment (Q:+ = -1.0 b) is obtained. 
The equivalent quadrupole radius of the 0* — 2* transition is found 
to be 7.1 fm. 





NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 20323 


20327 (RLO/1388—362, pp 128-129) Relativistic Coulomb ef- 
fects in pion scattering. Cramer, J.G.; Lynch, W.J.; Wills, J.G. Jun 
1977. 

In Annual report, 1977. 

The Rutherford scattering cross section for 70-MeV (c.m.) 7* 
on *8Pb was calculated with the Schroedinger equation and the 
Klein—Gordon equation. The effective angular momentum is com- 
plex. 1 figure. (RWR) 


20328 Evidence for the characterization of heavy-ion reactions by 
the ratio E/B. Mathews, G.J.; Wozniak, G.J.; Schmitt, R.P.; Mor- 
etto, L.G. (California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). Z. Phys., A; 283: No. 3, 247-252(Sep 1977). 

The connection between the characteristic features of reac- 
tions involving very heavy target-projectile combinations (e.g. °*Kr 
+ 17Au) and lighter systems (e.g. “Ar + sup(nat)Ag) is discussed. 
Evidence for an impirical scaling law based upon the ratio E/B 
(center-of-mass kinetic energy to Coulomb barrier) is presented. This 
scaling is justified in terms of semiquantitative arguments whereby 
the different charge and angular distribution patterns from light and 
heavy target-projectile combinations are correlated with different 
lifetime regimes for the ‘intermediate complex’ as it diffuses along 
the mass-asymmetry coordinate. 


NUCLEAR PROPERTIES AND REACTIONS, 
A= 190-219, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 20303, 20319, 20330 


20329 New neutron-rich isotope: '°°Os. Haustein, P.E.; Franz, 
E.; Petry, R.F.; Hill, J.C. (Chemistry Department, Brookhaven 
National Laboratory, Upton, New York 11973). Phys. Rev., C; 16: 
No. 4, 1559-1565(Oct 1977). 

A new neutron-rich isotope, Os, was identified as the 
product of the '**Pt(n,2pn) reaction. Chemically separated sources 
were used to characterize its 8 and y radiations. The new isotope 
decays with a half-life of 34.9 +- 0.2 min. Ten y rays have been 
assigned to this decay, the strongest being at 407.9 keV. a Q/sub 
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beta-/ of 0.84 MeV was inferred from 8-y coincidence measure- 
ments. ‘y-ray energies and intensities as well as Q/sub beta-/ for the 
decay of the 52-sec ‘*Ir daughter of *Os have been remeasured 
and are in agreement with the results of an earlier investigation. A 
partial decay scheme for ‘Os is proposed. 


MOMENTS AND SPIN 
REFER ALSO TO CITATION(S) 20322, 20326 


NUCLEAR REACTIONS AND SCATTERING 


REFER ALSO TO CITATION(S) 20115, 20253, 20263, 20303, 
20312, 20314, 20319, 20323, 20329 


20330 (RLO/1388—362, pp 61-65) Analyzing power in the 
207 Pb(p vector,po)?°’ Pb reaction near the *P/sub 1/2/ isobaric analog 
resonance. Back, N.L.; Cramer, J.G.; Lynch, W.G.; Trainor, T.A. 
Jun 1977. 

In Annual report, 1977. 

The energy dependence of the analyzing power is shown for 
proton energies from 11.0 to 12.1 MeV. Resonance parameters were 
determined; the value found for the partial width is considerably 
lower than previously published values, being 51.6 +- 1.7 keV. 2 
figures, 2 tables. (RWR) 


NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, THEORETICAL 


ENERGY LEVELS AND TRANSITIONS 


20331 Quadrupole and hexadecapole deformations in the actinide 
nuclei. Milner, W.T.; Bemis, C.E. Jr.; McGowan, F.K. (Oak Ridge 
National Laboratory, Oak Ridge, Tennessee 37830). Phys. Rev., C; 
16: No. 4, 1686-1687(Oct 1977). 

Model-dependent deformation parameters, B2o and By4o, are 
extracted from measured E2 and E4 transition moments for a distri- 
bution of nuclear charge represented by a three-parameter deformed 
Fermi distribution with a parabolic center depression. For the thor- 
ium and uranium nuclei this shape of the charge distribution reduces 
the extracted values of Boo by 5—10 % and Bao by 10—15 % from 
the values obtained with a two-parameter deformed Fermi distribu- 
tion. 


NUCLEAR REACTIONS AND SCATTERING 


20332 (CONF-770602—, pp 363-380) Intranuclear cascade de- 
scription of relativistic heavy-ion collisions. Smith, R.K. (Duke Univ., 
Durham); Danos, M. Oct 1977. 

From Proceedings of macroscopic properties of heavy ion 
collision; Pikeville, TN, USA (12 Jun 1977). 

In Proceedings of the topical conference on heavy ion colli- 
sions. 

A microscopic theory of heavy ion reactions based on the 
intranuclear cascade model is briefly discussed in an attempt to study 
the compression of nuclear matter. Double differential cross sections 
of *Ne + *8U are shown as functions of impact parameter and 
bombarding energy for energies between 100 and 900 MeV/nucleon. 


SPONTANEOUS AND INDUCED FISSION 
REFER ALSO TO CITATION(S) 19648 


NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 20312 


20333 (EPRI-NP—167) Evaluation of the neutron cross sections 
of 7*5U in the thermal energy region. Final report. Leonard, B.R. Jr.; 
Kottwitz, D.A.; Thompson, J.K. (Battelle Pacific Northwest Labs., 
Richland, Wash. (USA)). Feb 1976. 113p. Dep. NTIS, PC A06/MF 
AOl. 

The objective of this work has been to improve the knowl- 
edge of the thermal cross sections of the fissile nuclei as a step 
toward providing a standard data base for the nuclear industry. The 
methodology uses a form of the Adler-Adler multilevel-fission 
theory and Breit-Wigner multilevel-scattering theory. It incorporates 
these theories in a general nonlinear least-squares (LSQ) fitting 
program SIGLEARNThe analysis methodology in this work was 
applied to the thermal data on **°U. A reference data file has been 
developed which includes most of the known data of interest. The 
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first important result of this work is the assessment of the shape 
uncertainties of the partial cross sections. The results of our studies 
lead to the following values and error estimates for *°°U g factors in 
a thermal (20.44°C) wo spectrum: g/sub f/ = 0.97751 (+- 
0.11%); g/sub y/ = 0.98230 (+-0.14%). A second important result 
of this study is the development of a recommended set of 2200 m/s 
(0.0253 eV) values of the parameters and the probable range of 
further adjustment which might be made. The analysis also provides 
the result of a common interpretation of energy-dependent absolute 
cross-section data of different measurements to yield a consistent set 
of experimental 0.0253 eV values with rigorous error estimates. It 
also provides normalization factors for relative fission and capture 
cross sections on a common basis with rigorous error estimates. The 
results of these analyses provide a basis for deciding what new 
measurements would be most beneficial. The most important of these 
would be improved direct capture data in the thermal region. 


20334 (ORNL/TM—6152) Evaluation of the °*U neutron cross 
sections for incident neutron energies up to 4 keV. de Saussure, G.; 
Olsen, D.K.; Perez, R.B.; Difilippo, F.C. (Oak Ridge National Lab., 
Tenn. (USA)). Jan 1978. Contract W-7405-ENG-26. 99p. Dep. 
NTIS, PC A0S/MF AO1. 

This report describes an evaluation of the *°*U cross sections 
below 4 keV. Recent measurements and reanalyses of older data are 
discussed. Evaluated resonance parameters are obtained for 164 s- 
wave and 280 p-wave levels. The capture widths of the first three s- 
wave levels are significantly lower than in the ENDF/B-IV evalua- 
tion. The s-wave strength function above 1.5 keV is sytematically 
larger than in ENDF/B-IV. Statistical and systematic uncertainties 
are evaluated for the resonance parameters and for the smooth 
backgrounds. The statistical distributions of the resonance param- 
eters are compared with theoretically expected distributions. 


20335 232Th(n,y) cross section from 2.6 to 800 keV. Macklin, 
R.L.; Halperin, J. (Oak Ridge National Lab., TN). Nucl. Sci. Eng.; 
64: No. 4, 849-858(Dec 1977). 

Neutron capture by isotopically purified 7**Th was measured 
at the Oak Ridge Electron Linear Accelerator. The pulse-height 
weighting method was used with small liquid scintillators to measure 
the prompt gamma-ray energy release following neutron capture. 
Resonance parameters were derived up to 10 keV. The average 
radiative width was (19.8 +- 0.2 statistical +- 0.4 systematic) MeV 
for 50 resonances in the 2.6- to 4.0-keV interval. Strength functions 
10* So = 0.365 +- 0.024, 10*S,; = 1.078 +- 0.057, 10* S2 > 0.842 
+- 0.084, and Gamma-bar/sub y//Do = 0.0198/(13.24 +- 0.71) 
were found to fit the average cross section well (to 105 keV) when 
allowance was made for p-wave inelastic competition above the 50- 
keV threshold. While the values stated gave the best fit (from 2.6 to 
105 keV) when all four were allowed to vary, it is likely that 
“acceptable” fits could be forced for other values. Recent evalua- 
tions of the cross section range from 8 to 50% higher than results 
reported here. 


20336 Thermal-neutron capture and fission cross sections and 
resonance integrals for curium-243. Bemis, C.E. Jr.; Oliver, J.H.; 
Eby, R.; Halperin, J. (Oak Ridge National Lab., TN). Nucl. Sci. 
Eng.; 63: No. 4, 413-417(Aug 1977). 

The thermal-neutron capture cross section and capture reso- 
nance integral for ***Cm have been measured in cobalt-monitored 
reactor irradiations of nearly isotopically pure ***Cm (99.94 percent) 
using cadmium filter techniques. The thermal-neutron absorption 
(capture plus fission) cross section and corresponding resonance 
integral for **°Cm have also been measured in a separate experiment 
relative to *48Cm. Values of sigmaz20o(n,y) = 130.7 +- 9.6, 
sigma2200(n,f) = 609.6 +- 25.9, I(n,y) = 214.7 +- 20.3, and I(n,f) = 
1575 +- 136 b are reported. 


20337 Self-indication measurements of 7°°U resonance capture at 
77, 293, and 873 K. Block, R.C. (Rennsselaer Polytechnic Inst., 
Troy); Harris, D.R.; Kim, S.H.; Kobayashi, K. Trans. Am. Nucl. 
Soc.; 27: 868-869(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


20338 Measurement and resonance analysis of neutron transmis- 
sions through four samples of ***U. Olsen, D.K.; de Saussure, G.; 
Perez, R.B.; Difilippo, F.C.; Ingle, R.W. (Oak Ridge National Lab., 
TN). Trans. Am. Nucl. Soc.; 27: 870-871(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


20339 Inelastic neutron scattering cross sections for *°*U from 
0.9 to 3.1 MeV. Couchell, G.P.; Egan, J.J.; Kegel, G.H.R.; Marcella, 
T.V. (Univ. of Lowell, MA). Trans. Am. Nucl. Soc.; 27: 871- 
872(1977). 
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From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 
See CONF-771109—. 


20340 Neutron total cross-section measurements for **°Bk and 
249Cf, Benjamin, R.W. (Savannah River Lab., Aiken, SC); Harvey, 
J.A.; Hill, N.W. Trans. Am. Nucl. Soc.; 27: 871-872(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


SPONTANEOUS AND INDUCED FISSION 
REFER ALSO TO CITATION(S) 19330, 20334, 20336 


20341 Additional measurements of the **°U(n,f) cross section in 
the 0.2- to 8.2-MeV range. Poenitz, W.P. (Argonne National Lab., 
IL). Nucl. Sci. Eng.; 64: No. 4, 894-897(Dec 1977). 

The fission cross sections of **5U for neutrons having ener- 
gies between 0.2 and 8.2 MeV have been measured with neutrons 
from the ‘Li(p,n) reaction. The neutron energy scale was calibrated 
by the 7Li(p,n) and '°B(p,n) neutron thresholds, and the flux was 
measured with a black neutron detector. The fission cross sections, 
averaged over the *?Cf fission neutron spectrum, were determined 
as 1.202 b, with an uncertainty of 2 to 3 percent. 


20342 Distribution of mass, kinetic energy, and neutron yield in 
the spontaneous fission of **Fm. Gindler, J.E.; Flynn, K.F.; Glen- 
denin, L.E.; Sjoblom, R.K. (Chemistry Division, Argonne National 
Laboratory, Argonne, Illinois 60439). Phys. Rev., C; 16: No. 4, 1483- 
1492(Oct 1977). 

The mass distribution for spontaneous fission of ***Fm was 
determined for both pre- and post-neutron-emission fragments. The 
post-neutron-emission (final) mass distribution was deduced from 
radiochemical measurements of 24 mass yields. Starting with an 
assumed distribution of neutron yield versus fragment mass, the pre- 
neutron-emission (initial) mass distribution and neutron-yield distri- 
bution were derived from the kinetic-energy measurements of the 
fragments and the final-mass distribution by an iterative method. 
These distributions together with distributions of fragment kinetic 
energy, total kinetic energy of both fragments, and average kinetic 
energy and average total kinetic energy as functions of fragment 
mass are presented. The results are discussed in terms of a scission- 
point model of fission. 


20343 Reconciliation of measurements of anti v/sub p/ for neu- 
tron-induced fission of uranium-235. Boldeman, J.W.; Frehaut, J.; 
Walsh, R.L. (Centre d'Etudes de Bruyeres-le-Chatel, Montrouge, 
France). Nucl. Sci. Eng.; 63: No. 4, 430-436(Aug 1977). 

Corrections of the large liquid scintillator measurements by 
Boldeman et al. and Soleihac et al. for the delayed gamma rays from 
fission have produced consistent values for the average number of 
prompt neutrons (anti v/sub p/) produced in the fission of 7°°U. The 
absolute value of anti v/sub p/ for thermal-neutron fission is 2.389 
+- 0.009, and the energy dependence is approximately linear. The 
data do not support the existence of fine structure between 200 and 
600 keV nor the broad step-like structural dependence found in 
recent evaluations. However, there is the suggestion of a slight 
flattening of the curve representing the data between 250 and 600 
keV. 


20344 Direct physical measurement of nuclide yields for 7*5>U(n/ 
sub th,/f). Strittmatter, R.B.; Wehring, B.W. (Univ. of Illinois, 
Urbana). Trans. Am. Nucl. Soc.; 27: 862-863(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


20345 Measurement of the °Li(®Li, an)’Be and '°F(®Li,p)?*Na 
cross sections. Ruby, L.; Wong, Y.C.; Pyle, R.V. (Univ. of Califor- 
nia, Berkeley). Trans. Am. Nucl. Soc.; 27: 863-864(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


20346 Absolute measurement of the number of neutrons per 
spontaneous fission of ***Cf. Bozorgmanesh, H. (Science Applica- 
tions, Inc., Albuquerque, NM); Knoll, G.F. Trans. Am. Nucl. Soc.; 
27: 864-865(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 
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20347 Probabilities and charge distributions of light ternary fis- 
sion products. Madland, D.G.; Stewart, L. (Los Alamos Scientific 
Lab., NM). Trans. Am. Nucl. Soc.; 27: 874-875(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


20348 P-wave neutron induced fission studies. Krishnarajulu, B.; 
Sen, S.; Mehta, G.K. (Indian Inst. of Tech., Kanpur). pp 394-398 of 
In Proceedings of the fourth conference on the scientific and indus- 
trial applications of small accelerators. Duggan, J.L.; Morgan, I.L. 
(eds.). New York; Institute of Electrical and Electronics Engineers, 
Inc. (1976). 

From 4. annual conference on the use of small accelerators; 
Denton, TX, USA (25 Oct 1976). 

See CONF-761059—. 

The yields of light charged particles emitted in the fission of 
239Pu were measured in the neutron energy range of 100 keV to 1 
MeV. The yield of long range alpha particles is found to increase by 
about 20 percent over that for thermal fission in the neutron energy 
range 200 to 350 keV. The extracted triton yield shows a marked 
increase over the thermal value in the energy region 200 to 400 keV. 
There is an overall similarity in light charged particle yields in 7°°Pu 
and in the case of 7°5U investigated recently. 


NUCLEAR THEORY 
REFER ALSO TO CITATION(S) 20200 


NUCLEAR STRUCTURE 
REFER ALSO TO CITATION(S) 20185, 20239, 20364, 20366 


20349 (COO—1764-301) Resonating-group calculations in light 
systems. Tang, Y.C. (Minnesota Univ., Minneapolis (USA). School 
of Physics). 1977. Contract EY-76-C-02-1764. 22p. (CONF-770987— 
3). Dep. NTIS, PC A02/MF AO1. 

From International symposium on nuclear collisions and their 
microscopic description; Bled, Yugoslavia (26 Sep 1977). 

The progress made in using the resonating-group method to 
study the behavior of various systems is reviewed, and the informa- 
tion is discussed which was learned with regard to the importance of 
the Pauli principle in nuclear problems. 40 references. (JFP) 


20350 (COO—2171-175) Nuclear structure theory. Annual tech- 
nical progress report, October 1, 1976—September 30, 1977. French, 
J.B.; Koltun, D.S. (Rochester Univ., N.Y. (USA)). 1977. Contract 
EY-76-S-02-2171. 9p. (UR—634). Dep. NTIS, PC A02/MF AOl. 

This report summarizes progress during the past year in the 
following areas of nuclear structure and reaction theory: (1) statisti- 
cal spectroscopy, including giant resonances for beta and electro- 
magnetic excitation and sum rules (including inverse-energy-weight- 
ed sum rules), statistical methods of truncating shell model spaces 
and renormalization of operators, study of state labelling and 
“chains” of groups, evaluation of fluctuation measures, technical 
aspects of operator averaging; (2) meson interactions with nuclei, 
including scattering and absorption of mesons by nuclei (general 
methods), models for absorption, single- and double-charge ex- 
change of pions, role of rho mesons. 


20351 Nuclear structure studies using polarized deuteron beams, 
Darden, S.E. (Univ. of Notre Dame, IN). pp 246-254 of In Proceed- 
ings of the fourth conference on the scientific and industrial applica- 
tions of small accelerators. Duggan, J.L.; Morgan, I.L. (eds.). New 
York; Institute of Electrical and Electronics Engineers, Inc. (1976). 

From 4. annual conference on the use of small accelerators; 
Denton, TX, USA (25 Oct 1976). 

See CONF-761059—. 

Polarized deuteron beams have turned out to be a useful tool 
in nuclear structure studies. Up to the present time, the principal 
application has been the determination of values of total angular 
momentum transferred in single-nucleon transfer reactions. The cur- 
rent status of this technique is reviewed briefly, and simple models 
used to understand the phenomena are employed. More recently 
developed techniques include the use of tensor-polarized beams to 
identify natural and unnatural parity states in (d,a) reactions on 0* 
target nuclei, and the determination of j-transfer from tensor polar- 
— measurements. Deuteron inelastic scattering is discussed 
briefly. 


NUCLEAR MATTER 
REFER ALSO TO CITATION(S) 20359 
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20352 (CONF-770602—, pp 1-21) Nuclear Fermi Dynamics: 
physical content versus theoretical approach. Griffin, J.J. (Univ. of 
Maryland, College Park). Oct 1977. 

From Proceedings of macroscopic properties of heavy ion 
collision; Pikeville, TN, USA (12 Jun 1977). 

In Proceedings of the topical conference on heavy ion colli- 
sions. 

Those qualitative properties of nuclei, and of their energetic 
collisions, which seem of most importance for the flow of nuclear 
matter are listed and briefly discussed. It is suggested that nuclear 
matter flow is novel among fluid dynamical problems. The name, 
Nuclear Fermi Dynamics, is proposed as an appropriate unambi- 
guous label. The Principle of Commensurability, which suggests the 
measurement of the theoretical content of an approach against its 
expected predictive range is set forth and discussed. Several of the 
current approaches to the nuclear matter flow problem are listed and 
subjected to such a test. It is found that the Time-Dependent 
Hartree-Fock (TDHF) description, alone of all the major theoretical 
approaches currently in vogue, incorporates each of the major 
qualitative features within its very concise single mathematical as- 
sumption. Some limitations of the conventional TDHF method are 
noted, and one particular defect is discussed in detail: the Spurious 
Cross Channel Correlations which arise whenever several asymptot- 
ic reaction channels must be simultaneously described by a single 
determinant. A reformulated Time-Dependent-S-Matrix Hartree- 
Fock Theory is proposed, which obviates this difficulty. It is noted 
that the structure of TD-S-HF can be applied to a more general class 
of non-linear wave mechanical problems than simple TDHF. Phys- 
ical requirements minimal to assure that TD-S-HF represents a 
sensible reaction theory are utilized to prescribe the definition of 
acceptable asymptotic channels. That definition, in turn, defines the 
physical range of the TD-S-HF theory as the description of colli- 
sions of certain mathematically well-defined objects of mixed quantal 
and classical character, the "TDHF droplets.” 


20353 Calculations of model nuclear matter. Kalos, M.H. (Cour- 
ant Inst. of Mathematical Sciences, New York). Trans. Am. Nucl. 
Soc.; 27: 373-374(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 20207, 20208, 20230, 20351 


20354 (CONF-770602—) Proceedings of the topical conference 
on heavy ion collisions. (Oak Ridge National Lab., Tenn. (USA)). 
Oct 1977. Contract W-7405-ENG-26. 526p. Dep. NTIS, PC A23/ 
MF AOl. 

From Proceedings of macroscopic properties of heavy ion 
collision; Pikeville, TN, USA (12 Jun 1977). 

Abstracts of twelve conference papers appear separately in 
ERA. For abstracts of the remaining six papers, refer to CONF- 
770602—in the ERA cumulative report number index. (SDF) 


20355 (CONF-770602—, pp 73-98) Overview of the time depen- 
dent mean-field theory. Negele, J.W. Oct 1977. 
From Proceedings of macroscopic properties of heavy ion 
collision; Pikeville, TN, USA (12 Jun 1977). 
; In Proceedings of the topical conference on heavy ion colli- 
sions. 


The time-dependent mean field approximation is briefly dis- 
cussed and then applied to such nuclear problems as heavy ion 
collisions, fission and pion condensation. (SDF) 


20356 (CONF-770602—, pp 199-217) Description of deeply in- 
elastic collisions in terms of a transport equation. Weidenmueller, 
H.A. (Max-Planck-Institut fuer Kernphysik, Heidelberg). Oct 1977. 

From Proceedings of macroscopic properties of heavy ion 
collision; Pikeville, TN, USA (12 Jun 1977). 

In Proceedings of the topical conference on heavy ion colli- 
sions. 

A transport equation for deeply inelastic collisions is derived 
from a random-matrix model for the form factors for inelastic 
scattering and transfer reactions. The parametrization of these form 
factors is discussed. Results in one dimension indicate the importance 
of quantum fluctuations, and limitations of other approaches to the 
= problem. Results of three dimensions are compared with the 

ata. 


20357 (CONF-770602—, pp 219-258) Recent developments in 
the theory of nuclear dynamics, Randrup, J. (NORDITA, Copenha- 
gen). Oct 1977. 

From Proceedings of macroscopic properties of heavy ion 
collision; Pikeville, TN, USA (12 Jun 1977). 
; In Proceedings of the topical conference on heavy ion colli- 
sions. 
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A brief account is given of the dynamical properties of nuclei, 
with particular emphasis on the mechanism of nuclear dissipation in 
the extreme one-body limit. The approach is based on the application 
of linear response techniques to the independent particle model of 
the nucleus. 


20358 (CONF-770602—, pp 259-280) Dissipation and fluctu- 
ations within a macroscopic treatment for heavy ion collisions. Hof- 
mann, H.; Ngo, C. (Institut de Physique Nucleaire, Orsay, France). 
Oct 1977. 

From Proceedings of macroscopic properties of heavy ion 
collision; Pikeville, TN, USA (12 Jun 1977). 

In Proceedings of the topical conference on heavy ion colli- 
sions. 

The quasi static approach to deep inelastic reactions, its basic 
assumptions as well as its fundamental formulas, are reviewed. The 
typical experimental features are briefly discussed. An application 
using phenomenological forces is described and compared with the 
experimental results. 


20359 (CONF-770602—, pp 433-456) Physics of highly dense 
nuclear matter formed in relativistic nucleus—nucleus collisions. 
Stoecker, H.; Scheid, W.; Greiner, W. (Goethe Univ., Frankfurt am 
Main). Oct 1977. 

From Proceedings of macroscopic properties of heavy ion 
collision; Pikeville, TN, USA (12 Jun 1977). 

In Proceedings of the topical conference on heavy ion colli- 
sions. 

High Density Nuclear Mach Shock Waves (HDNMSW) oc- 
curring in central heavy ion collisions of high energy are up to now 
the only tool to produce and investigate bulks of highly excited and 
strongly compressed nuclear matter. Due to strong meson (7-, 
sigma-) condensates phase transitions of dense nuclear matter into 
density isomeric states (superdense nuclei) can be expected. A dis- 
cussion is given of the occurrence of pion condensation in, and the 
influence of phase transitions on, relativistic nucleus nucleus colli- 
sions. The propagation of HDNMSW is calculated in a relativistic 
dynamical model. The comparison of the calculated angular, and 
energy distributions for the emission of matter with recent experi- 
mental data seems to indicate a phase transition in nuclear matter at 
densities of about 3 rhoo. 


20360 (COO—3235-82) Time-dependent, many-body scattering 
theory and nuclear reaction applications. Levin, F.S. (Brown Univ., 
Providence, R.I. (USA). Dept. of Physics). 1977. Contract EY-76-S- 
02-3235. 33p. (CONF-770683—1). Dep. NTIS, PC A03/MF AO1. 

From International symposium on nuclear reaction models; 
Balatonfured, Hungary (27 Jun 1977). 

The channel component state form of the channel coupling 
array theory of many-body scattering is briefly reviewed. These 
states obey a non-hermitian matrix equation whose exact solution 
yields the Schroedinger eigenstates, eigenvalues and scattering am- 
plitudes. A time-dependent formulation of the theory is introduced 
in analogy to the time-dependent Schrodinger equation and several 
consequences of the development are noted. These include an inter- 
action picture, a single (matrix) S operator, and the usual connection 
between the t = 0 time-dependent and the time-independent scatter- 
ing states. Finally, the channel component states (psi/sub j/) are 
shown to have the useful property that only psi/sub j/ has (two- 
body) outgoing waves in channel j: psi/sub m/, m not equal to j, is 
asymptotically zero in two-body channel j. This formalism is then 
considered as a means for direct nuclear reaction analysis. Typical 
bound state approximations are introduced and it is shown that a 
DWBA amplitude occurs in only one channel. The non-time-rever- 
sal invariance of the approximate theory is noted. Results of calcula- 
tions based on a realistic model for two sets of light-ion induced, 
one-particle transfer reactions are discussed and compared with the 
coupled reaction channel (CRC) results using the CRC procedure of 
Cotanch and Vincent. Angular distributions for the two calculational 
methods are found to be similar in shape and magnitude. Higher 
ordercorrections are small as are time-reversal non-invariant effects. 
Post- and prior-type CRC calculations are seen to differ; the latter 
are closer to the full CRC results. 


20361 (COO—3463- 7 Theory of heavy ion collisions. Annual 

progress report. Sperber, D. (Rensselaer Polytechnic Inst., Troy, 
N.Y. (USA)). Aug 1977. Contract EY-76-S-02-3463. lip. Dep. 
NTIS, PC A02/MF AO1. 

Dynamical and statistical aspects of heavy ion collisions were 
studied. These investigations concerned themselves mainly with the 
study of collisions between very heavy ions where there is little or 
no fusion. For these reactions the reaction cross section is exhausted 
by the strongly damped processes. However, also some models for 
collision between light ions, where fusion plays an important role 
were investigated. The dynamics was improved by introducing 
collective degrees of freedom which absorb energy from the relative 
motion. Two models which account for the effect of collective 
deformation are studied. The first is phenomenological, according to 
which the effect of deformations is reproduced by having different 
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potentials in the entrance and exit channels. According to the second 
collective degrees are taken into account explicitly and included in 
the Lagrangian formalism. Three collective degrees of freedom are 
used: necking, stretching, and mass asymmetry. The dependence of 
the inertias, potentials and friction on these degrees of freedom and 
the corresponding velocities, are calculated from first principles. 
Finally transfer, which plays an essential role in strongly damped 
collision, is introduced into the model. Transfer affects the dynamics 
and the other way around. This feedback effect is demonstrated. 
Transfer is considered as a random process according to the present 
model. A list of publications is included. 


20362 (LA—6926-C, pp 1-44) Pion-nucleus many-body problem. 
Brown, G.E. Aug 1977. 

From LAMPF summer school; Los Alamos, NM, USA (22 
Jun 1977). 

In Lectures from the LAMPF Summer School on nuclear 
structure with pions and protons. 

New aspects of pion-nucleus scattering are studied within the 
confines of a virtual rho exchange model, a dominant role being 
played by short-range correlations. A simplified treatment of double 
scattering terms is followed by a discussion of scattering through the 
A(1236) isobar. A more general view is provided by a multiple 
scattering expansion via iteration of the Klein-Gordon equation in 
powers of the Kisslinger optical potential. This leads to the conclu- 
sion that for K aiak ton than m/sub 77/, the impulse approximation 
should be valid. Through a many-body framework, range effects are 
studied for the 7NA vertex and effects of antisymmetry are shown 
to allow exchange of other mesons. This approach is then related to 
the Migdol theory of finite Fermi systems. The effects of a laborato- 
ry center of mass transformation ey with short-range correla- 
tions are seen to yield a new term in the first order optical potential. 
Finally, experimental 7-nucleus cross sections are discussed along 
with the importance of various terms in the optical potential. (SDF) 


20363 (LA—6926-C, pp 96-136) Pi—nucleus reaction physics. 
Miller, G.A. (Univ. of Washington, Seattle). Aug 1977. 

From LAMPF summer school; Los Alamos, NM, USA (22 
Jun 1977). 

In Lectures from the LAMPF Summer School on nuclear 
structure with pions and protons. 

discussion of elastic pion double charge exchange and pion 

production and absorption nuclei is initiated with a brief treatment of 
m-N off-shell t matrices. Careful consideration of the two-nucleon 
wave functions and the off-shell t matrix is necessary in analyzing 
the elastic double charge exchange and pion production reactions 
since the short distance behavior of the wave function has crucial 
effects on the calculated cross sections. A field theoretic multiple 
scattering approach is outlined for pion production and absorption 
and it is shown that use of the Kisslinger potential or the Lorentz- 
Lorenz potential yields unphysically large cross sections, with 
knowledge of the reaction mechanism, nuclear structure information 
may be obtained. This is illustrated via use of the (p,7r* ) reaction to 
study configuration mixing in nuclei. (SDF) 


20364 (LA—6926-C, pp 243-268) Nuclear structure from pion— 
nucleus scattering. Walker, G. Aug 1977. 

From LAMPF summer school; Los Alamos, NM, USA (22 
Jun 1977). 

In Lectures from the LAMPF Summer School on nuclear 
structure with pions and protons. 

Inelastic pion scattering has been used as an easy example of 
how pion reactions can be used now to study nuclear structure and 
the pion-nucleus reaction mechanism in a separable manner by also 
using results available from other probes. High spin states that 
characteristically peak at large momentum transfer have been the 
focus of the study. Where experimental results are available such 
states have dominated the spectrum as predicted at large q and their 
angular distribution has been relatively easily obtainable. In the 
simple shell model these stretched high spin states are pure particle- 
hole states and thus are attractive to study from a nuclear structure 
perspective. The location in energy of high spin T = 0 and T = 1 
states is attractive to determine because the T = 1, T = 0 energy 
difference can be related back to the spin and isospin dependence of 
the appropriate nucleon—nucleon G matrix. It has been argued that 
often reaction mechanism effects can be differentiated from nuclear 
structure effects by working at fixed momentum transfer and projec- 
tile energy loss and varying the energy of the incoming probe. It was 
pointed out that the pion-, proton-, and kaon-proton elementary 
interactions have quite different energy dependences and thus associ- 
ated multistep reaction mechanisms will also have a different energy 
dependence characteristic of the probe involved. At high momentum 
transfer pions appear to selectively excite high spin T = 0 states, 
electrons excite high spin T = | states, protons excite high spin T = 
1 states through the direct term and high spin T = 0 states through 
the exchange term, and kaons (plus) excite high spin (no spin-flip) T 
= 0 states. Thus the different probes complement each other nicely 
in both nuclear structure and reaction mechanism studies via inelas- 
tic scattering. It is proposed that such experiments (including polar- 
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ization studies for the protons) should play an important role in 
medium energy facilities experimental programs. 


20365 (ORO—5126-18) Theory of the low-energy pion—nucleon 
interaction. Banerjee, M.K.; Cammarata, J.B. (Maryland Univ., Col- 
lege Park (USA). Dept. of Physics and Astronomy). Aug 1977. 
Contract EY-76-S-05-5126. 58p. Dep. NTIS, PC A04/MF AOl1. 

A once-subtracted form of the Low equation for the pion- 
nucleon scattering amplitude is derived, with PCAC used to define 
the amplitude when one pion is off the mass shell. The static 
approximation is not made and both the seagull terms and the 
antinucleon contribution (z-graphs) are retained. The theory is ap- 
plied to calculate the S-wave amplitudes in the elastic scattering 
region. Good agreement is found with the phase shift fits to the data 
when we use mod(g/sub 7/(4M?)) = 11.69 and 25.5 MeV for the 
aN sigma-commutator. The implications of this work for the analy- 
sis of low-energy elastic scattering of pions from nuclei are dis- 
cussed. In particular, it is pointed out how this work establishes the 
presence of a Laplacian term in the pion-nucleus optical potential 
with a magnitude that is fixed from the value of the sigma-commuta- 
tor. 


20366 (ORO—5126-31) Theoretical studies in nuclear reaction 
and nuclear structure. Final report, January 1, 1975—June 30, 1976. 
Banerjee, M.K.; Griffin, J.J. (Maryland Univ., College Park (USA). 
Dept. of Physics and Astronomy). Jul 1977. Contract EY-76-S-05- 
5126. 3lp. Dep. NTIS, PC A03/MF AOI. 

Progress in theoretical research is reported under the follow- 
ing readings: (1) few nuclear reactions, Eikonal approximations, and 
optical models; (2) pion reactions; (3) nuclear structure by reaction 
studies; (4) nuclear dynamics. (SDF) 


20367 (ORO—5126-32) Antisymmetrization effects in heavy-ion 
potentials and their dependence on the nucleon—nucleon interaction. 
Schultheis, H.; Schultheis, R. (Maryland Univ., College Park (USA). 
Dept. of Physics and Astronomy). Oct 1977. Contract EY-76-S-02- 
5126. . ice ib em Dep. NTIS, PC A02/MF AOI. 

m Symposium on heavy-ion elastic scattering; Rochester, 
NY, USA, (25 Oct 1977). 

Double-folding heavy-ion potentials are conventionally gen- 
erated by folding the densities of projectile and target with a 
nucleon—nucleon interaction. The success of the folding method has 
recently been explained by Fleckner and Mosel [Nucl. Phys. A277, 
170 (1977)] in terms of a cancellation effect between two types of 
approximations, namely, the effects of neglecting the antisymmetri- 
zation between the ions and the polarization of the densities due to 
the (Coulomb and nuclear) forces between the ions. The validity of 
the above justification of folding potentials was here investigated by 
studying distortion and antisymmetrization effects in the heavy-ion 
interaction energy for a number of different nucleon—nucleon inter- 
actions. In particular, the change in the energy expectation value 
induced by neglecting the antisymmetrization between both ions, the 
sign of that change, and its sensitivity to the strength, range, and 
exchange terms of the nucleon—nucleon interaction chosen were 
examined. Calculations were done for the '*O + 1%O system. It was 
found that a general statement about the effect of the antisymmetri- 
zation on the heavy-ion interaction energy cannot be made. For 
some nucleon—nucleon forces the energy increases; for others, it 
decreases. The magnitude and sign of the net effect depend very 
sensitively on the range, strength, and exchange terms of the nu- 
cleon—nucleon potential. In some cases the errors induced by ne- 
glecting antisymmetrization and polarization add rather than cancel. 
Thus, folding potentials cannot generally be justified in terms of a 
cancellation of the two approximations. 1 table. (RWR) 


20368 (UCID—17600) CRSEC: a general purpose Hauser— 
Feshbach code for the calculation of nuclear cross-sections and ther- 
monuclear reaction rates. Woosley, S.; Fowler, W.A. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). Sep 1977. 
Contract W-7405-ENG-48. 57p. Dep. NTIS, PC A04/MF AO1. 

CRSEC is a FORTRAN IV computer code designed for the 
efficient calculation of average nuclear cross sections in situations 
where a statistical theory of nuclear reactions is applicable and 
where compound nuclear formation is the dominant reaction mecha- 
nism. This code generates cross sections of roughly factor of 2 
accuracy for incidem particle energies in the range of 10 keV to 10 
MeV for most target nuclei from magnesium to bismuth. Exceptions 
usually involve reactions that enter the compound nucleus at such a 
low energy that fewer than 10 levels are present in the “energy 
window of interest.” The incident particle must be a neutron, proton, 
or alpha particle, and only binary reactions resulting in the emission 
of a single n, p, a, or y (cascade) are calculated. CRSEC is quite fast, 
a complete calculation of 12 different reactions over a grid of 
roughly 150 energy points and the generation of Maxwellian aver- 
aged rates taking about 30 seconds of CDC7600 time. Also the semi- 
empirical parameterization of nuclear properties contained in 
CRSEC is very general. Greater accuracy may be obtained, howev- 
er, by furnishing specific low-lying excited states, level density 
parameterization, and nuclear strength functions. A more general 
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version of CRSEC, called CRSECI, is available that conserves 
isospin properly in all reactions and allows the user to specify a 
given degree of isospin mixing in the highly excited states of the 
compound nucleus. Besides the cross section as a function of center- 
of-mass energy, CRSEC also generates the Maxwell—Boltzmann 
averaged thermonuclear reaction rate and temperature dependent 
nuclear partition function for a grid of temperatures from 10° to 10'° 
°K. Sections of this report describe in greater detail the physics 
employed in CRSEC and how to use the code. 2 tables. (RWR) 


20369 Microscopic ion-ion spin-orbit potential. Moffa, P.J. (De- 
partment of Physics and Astronomy, University of Maryland, Col- 
lege Park, Maryland 20742). Phys. Rev., C; 16: No. 4, 1431-1436(Oct 
1977). 

A microscopic, ion-ion spin-orbit potential is derived in a 
double-folding model approach starting from a nucleon-nucleon 
interaction. Its geometry is determined by the structure of the target 
and projectile. An estimate of its strength is presented. 


20370 Particle production in the nuclear fireball model. Kapusta, 
J.1. (Nuclear Science Division, Lawrence Berkeley Laboratory, Uni- 
versity of California, Berkeley, California 94720). Phys. Rev., C; 16: 
No. 4, 1493-1498(Oct 1977). 

Thermal equilibrium among hadrons in a nuclear fireball is 
assumed. Pion and nucleon total and differential cross sections are 
calculated. The pion differential cross section shows structure due to 
the decay of resonances. For neutron rich projectile-target combina- 
tions there is a net conversion of neutrons to protons. 


20371 Low-energy theorem for Compton scattering and the Drell- 
Hearn-Gerasimov sum rule: Exchange currents. Friar, J.L. (Theoreti- 
cal Division, Los Alamos Scientific Laboratory, Los Alamos, New 
Mexico 87545). Phys. Rev., C; 16: No. 4, 1504-1512(Oct 1977). 

The low-energy theorem for Compton scattering is derived 
using a nonspecific nuclear model which includes exchange currents 
and relativistic corrections. The Drell-Hearn-Gerasimov sum rule is 
also derived using this model and the subtraction problem is ad- 
dressed. 


20372 Nuclear inclusive scattering with polarized protons. Fran- 
kel, S.; Woloshyn, R.M. (Department of Physics, University of 
Pennsylvania, Philadelphia, Pennsylvania 19174). Phys. Rev., C; 16: 
No. 4, 1680-1682(Oct 1977). 

The use of incident polarized protons to distinguish between 
different models for backward inclusive proton production from 
nuclei is discussed. 


20373 Applications of three-body methods to many-body hadronic 
systems. Redish, E.F. pp 181-243 of In Modern three-hadron phys- 
ics. Thomas, A.W. (ed.). Secaucus, NJ; Springer-Verlag New York 
Inc. (1977). 

Three-body methods are applied to scattering and reactions in 
nonrelativistic systems with more than three particles. The first part 
considers three-body tests of standard nuclear approximations for 
different reactions including stripping, elastic scattering, knockout, 
and charge exchange. The second part reviews some attempts to 
describe nuclear reactions by realistic three-body models and looks 
at some relevant nuclear data and modifications of standard semi- 
phenomenological methods arising from three-body arguments. Con- 
sideration is limited to elastic scattering of simple projectiles, deu- 
teron scattering, and reactions with three-body final states. (SDF) 


SPONTANEOUS AND INDUCED FISSION 
REFER ALSO TO CITATION(S) 20310 


RADIATION AND SHIELDING PHYSICS 
REFER ALSO TO CITATION(S) 17866 


RADIATION PHYSICS 
REFER ALSO TO CITATION(S) 19057, 19573, 20385 


20374 (CONF-770107—, pp 193-210) Status of nucleon—meson 
transport computational capabilities. Alsmiller, R.G. Jr. (Oak Ridge 
National Lab., TN). 1977. 

From Information meeting on accelerator breeding; Upton, 
NY, USA (18 Jan 1977). 

In Proceedings of an information meeting on accelerator- 


eae 

e validity of the intranuclear-cascade model for transport 
calculations is considered. The accuracy of the calculations is exam- 
ined for a 1-GeV proton beam incident on a target of interest. 
Comparison of the results with experimental data leads to the 
conclusion that the calculations are reasonably accurate. 13 figures. 


(RWR) 
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20375 (ORNL/TM—6107) Particle fluxes and energy deposition 
in infinite homogeneous air due to protons of energy 1-, 5-, 10-, and 20- 
GeV. Gabriel, T.A.; Bishop, B.L.; Amburgey, J.D.; Barish, J. (Oak 
Ridge National Lab., Tenn. (USA)). Dec 1977. Contract W-7405- 
ENG-26. 17p. MF A0O1. 

Portions of document are illegible. 

Calculations have been carried out to determine the spatial 
dependence of the eg deposition and the spatial and energy 
dependence of particle fluxes in infinite homogeneous air without 
hydrogen due to pretons of energy 5-, 10-, and 20-GeV. The fluxes 
are broken down into nine particle types. The energy deposition is 
divided among seven categories. The spatial dependence of the 
energy deposition is also presented for 1- and 10-GeV protons 
incident on infinite homogeneous air with hydrogen. The spatially 
integrated production of various residual nuclei is included. 


20376 (SAND—75-0622) Ion implantation range and energy de- 
position codes COREL, RASE4, and DAMG2. Brice, D.K. (Sandia 
Labs., Albuquerque, N.Mex. (USA)). Jul 1977. Contract EY-76-C- 
04-0789. 115p. Dep. NTIS, PC A06/MF AO1. 

The FORTRAN codes COREL, RASE4 and DAMG2 can 
be used to calculate quantities associated with ion implantation range 
and energy deposition distributions within an amorphous target, or 
for ions incident far from low index directions and planes in crystal- 
line targets. RASE4 calculates the projected range, R/sub p/, the 
root mean square spread in the projected range, AR/sub p/, and the 
root mean square spread of the distribution perpendicular to the 
projected range AR/sub perpendicular to/. These parameters are 
calculated as a function of incident ion energy, E, and the instanta- 
neous energy of the ion, E’. They are sufficient to determine the 
three dimensional spatial distribution of the ions in the target in the 
Gaussian approximation when the depth distribution is independent 
of the lateral distribution. RASE4 can perform these calculations for 
targets having up to four different component atomic species. The 
code COREL is a short, economical version of RASE4 which 
calculates the range and straggling variables for E’ = 0. Its primary 
use in the present package is to provide the average range and 
straggling variables for recoiling target atoms which are created by 
the incident ion. This information is used by RASE4 in calculating 
the redistribution of deposited energy by the target atom recoils. The 
code DAMG2 uses the output from RASE4 to calculate the depth 
distribution of energy deposition into either atomic processes or 
electronic processes. With other input DAMG2 can be used to 
calculate the depth distribution of any energy dependent interaction 
between the incident ions and target atoms. This report documents 
the basic theory behind COREL, RASE4 and DAMG2, including a 
description of codes, listings, and complete instructions for using the 
codes, and their limitations. 


20377 (UCRI— 13786) Radiative properties of high temperature. 
II. Johnston, R.R.; Stevenson, D.E. (Science Applications, Inc., La 
Jolla, Calif. (USA)). 20 Jun 1977. Contract W-7405-ENG-48. 127p. 
(SAI—056-77-PA). Dep. NTIS, PC A07/MF AOl1. 

Recent results of air opacity calculations performed for the 
Lawrence Livermore Laboratory are summarized. Included are 
summary tables of opacities and graphic representations of the 
averaged absorption coefficient and inverse mean free path. Detailed 
numerical results are available on magnetic tape and in tabular form 
on microfiche. 


20378 Angular biasing of the collision process in multigroup 
Monte Carlo calculations. Tang, J.S. (Oak Ridge National Lab., TN); 
Hoffman, T.J.; Stevens, P.N. Nucl. Sci. Eng.; 64: No. 4, 837-842(Dec 
1977). 

An angular biasing technique is described that can be em- 
ployed in multigroup Monte Carlo radiation transport calculations. 
This technique involves an alteration of the collision kernel of 
particle random walk. It can be easily implemented and can result in 
a substantial variance reduction. Implementation of this technique in 
the MORSE computer code is described. A deep-penetration test 
problem demonstrates the variance reduction. 


20379 Apparent higher-order Z, effects due to asymmetric energy 
straggling. Ahlen, S.P. (Department of Physics, University of Cali- 
fornia, Berkeley, California 94720). Phys. Rev. Lett.; 39: No. 22, 1398- 
1400(28 Nov 1977). 

Recently published data for the stopping power of fully 
stripped channeled ions are interpreted in terms of the Vavilov 
theory of energy straggling. The qualitative dependence of (dE/dx)/ 
sub p//Z;/sup ts2/ on charge and velocity can be explained by the 
dependence of the asymmetry of the energy-loss probability density 
on these variables through the parameter £/e/sub max/. 


20380 Electron slowing-down spectra in aluminum metal. Tung, 
C.J.; Ritchie, R.H. (Health and Safety Research Division, Oak Ridge 
National Laboratory, Oak Ridge, Tennessee 37830). Phys. Rev., B; 
16: No. 10, 4302-4313(15 Nov 1977). 

We have studied theoretically the energy distribution of elec- 
trons generated in solid aluminum by uniformly distributed electron 
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sources of various energies. Inelastic cross sections for energy loss 
and secondary electron creation are inferred from the electron-gas 
model for those electrons which are in the conduction band. Inner- 
shell excitations are treated using atomic models. Slowing-down 
spectra are computed for several monoenergetic sources and for B 
particles from the decay of radioactive **Au. Comparison with 
experimental data is made. 


20381 Energy spectra of double-scattered gamma rays. Roder, 
F.L. (Aerospace Corp., Washington, DC). Trans. Am. Nucl. Soc.; 27: 
774-775(1977). 

From ANS winter meeting; San Francisco, C4, USA (27 
Nov 1977). 

See CONF-771109—. 


20382 New weighted-difference formulation for discrete ordinates 
calculations. Rhoades, W.A.; Engle, W.W. Jr. (Qak Ridge National 
Lab., TN). Trans. Am. Nucl. Soc.; 27: 776-777(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


20383 Experimental data processing program RADAK. 
McCracken, A.K.; Grimstone, M.J. (UKAEA, Atomic Energy Es- 
tablishment, Winfrith, Eng.). pp 158-174 of In Proceedings of the 
specialists’ meeting on sensitivity studies and shielding benchmarks. 
Paris; Organization for Economic Co-Operation and Development 
(1975). 

From Specialists’? meeting on sensitivity studies and shielding 
benchmarks; Paris, France (7 Oct 1975). 

See CONF-751063—. 

The raw data of an experiment may consist of the outputs of 
several different types of detector; frequently, attempts are made to 
unfold flux spectra separately from each spectrometer system and to 
seek a consensus from the individual solutions which are subject to 
inconsistencies. Methods of unfolding often take no account of 
errors in the response of the detectors employed and an adequate, 
and readily comprehensible, error analysis is seldom attempted. The 
unfolding program RADAK seeks Maximum Likelihood, single- 
valued solutions consistent with the output of every detector in 
every position in an experiment, or in a series of experiments. 
Detector response errors are considered including uncertainties in 
both absolute calibration and cross-section shape, and a refinement 
of response function is achieved together with a solution for the flux. 
By Monte Carlo sampling an approximation to the full correlation 
surface of the unfolded flux is achieved. Examples are shown of the 
operation of RADAK in analyzing neutron and gamma-ray experi- 
ments. 


SHIELDING CALCULATIONS AND EXPERIMENTS 
REFER ALSO TO CITATION(S) 17792, 17901, 17902, 17931 


20384 Target accuracies and sensitivity studies in the assessment 
of data requirements for practical shield design. Avery, A.F. (Atomic 
Energy Establishment, Winfrith, Eng.); Lympany, S.D. pp 248-263 
of In Proceedings of the specialists’ meeting on sensitivity studies 
and shielding benchmarks. Paris; Organization for Economic Co- 
Operation and Development (1975). 

From Specialists? meeting on sensitivity studies and shielding 
benchmarks; Paris, France (7 Oct 1975). 

See CONF-751063—. 

Sensitivity calculations are described which relate the accura- 
cy of data requirements to the target accuracies specified by design- 
ers for various quantities in three practical shields. The importance 
of partial cross-sections and the need for evaluators to assign accura- 
cies to data in the libraries are both underlined as a result of these 
studies. 


NEUTRON INTERACTIONS WITH MATTER 


REFER ALSO TO CITATION(S) 17870, 17873, 17874, 17876, 
17880, 17903, 17904, 17905, 17906, 19075, 19086, 19167, 20382, 
20383, 20384 


20385 (CONF-770107—, pp 162-176) Spallation target physics 
and technology. Fraser, J.S. (Atomic Energy of Canada Ltd., Chalk 
River, Ont.). 1977. 

From Information meeting on accelerator breeding; Upton, 
NY, USA (18 Jan 1977). 

In Proceedings of an information meeting on accelerator- 
breeding. 

The important physical processes in a target bombarded by 
medium energy protons are reviewed with special emphasis on 
neutron transport in massive targets. Experiments, both past and 
current, on neutron spectra and leakage from targets and work in 
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progress on production of fissile material in fertile targets are dis- 
cussed. Some requirements for the design of a target assembly are 
presented. 


20386 Generalized rebalance: a common framework for transport 
acceleration methods. Miller, W.F. Jr. (Los Alamos Scientific Lab., 
NM). Trans. Am. Nucl. Soc.; 27: 346-347(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


20387 Diffusion synthetic acceleration method applied to two- 
dimensional neutron transport problems. Alcouffe, R.E. (Los Alamos 
Scientific Lab., NM). Trans. Am. Nucl. Soc.; 27: 347-348(1977). 
From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 
See CONF-771109—. 


20388 Geometric interpretation of optimal iteration strategies. 
Jones, R.B. (Sandia Labs., Albuquerque, NM). Trans. Am. Nucl. 
Soc.; 27: 348-349(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


20389 Adjustment of diffusion coefficients using transport theory 
results, Martin, W.R.; Mockel, A.J.; Jonsson, A. (Combustion Engi- 
neering, Inc., Windsor, CT). Trans. Am. Nucl. Soc.; 27: 349- 
350(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


20390 Two-dimensional transport applications of constrained 
finite elements. Briggs, L.L.; Lewis, E.E. (Northwestern Univ., 
Evanston, IL). Trans. Am. Nucl. Soc.; 27: 350-351(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


20391 Properties of collision probability integrals in annular 
geometry. Milgram, M.S. (Atomic Energy of Canada Ltd., Chalk 
River, Ontario). Trans. Am. Nucl. Soc.; 27: 351-353(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


20392 Transport calculations by the C/sub n/ method in spheri- 
cal geometry. Mordant, M. (Cadarache, Saint-Paul-Lez-Durance, 
France). Trans. Am. Nucl. Soc.; 27: 353-354(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


20393 Generalized quadrature technique for solving the transport 
equation. Morel, J.E.; Halbleib, J.A. Sr. (Sandia Labs., Albuquerque, 
NM). Trans. Am. Nucl. Soc.; 27: 354-355(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


20394 Generation of benchmark solutions to the time-dependent 
continuous-energy transport equation. Ganapol, B.D. (Univ. of Arizo- 
na, Tucson). Trans. Am. Nucl. Soc.; 27: 357-358(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


20395 General-purpose Monte Carlo codes and applications. 
Carter, L.L. (Los Alamos Scientific Lab., NM). Trans. Am. Nucl. 
Soc.; 27: 366-367(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


20396 Applications of the probability table method to practical 
problems. Plechaty, E.F. Univ. of California, Livermore); Cullen, 
D.E.; Levitt, L. Trans. Am. Nucl. Soc.; 27: 367-368(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 
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See CONF-771109—. 


20397 Engineer's approach to Monte Carlo radiation transport 
calculations. Straker, E.A.; Cain, V.R. (Science Applications, Inc., 
Albuquerque, NM). Trans. Am. Nucl. Soc.; 27: 369(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


20398 Evaluation of three Monte Carlo schemes for flux at a 
point. Kalli, H.J. (Helsinkik Univ. of Tech., Ontaniemi, Finland); 
Cashwell, E.D. Trans. Am. Nucl. Soc.; 27: 370-371(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


20399 Bounded flux-at-a-point estimators for Monte Carlo. 
Fraley, S.K.; Hoffman, T.J. (Oak Ridge National Lab., TN). Trans. 
Am. Nucl. Soc.; 27: 371-372(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


20400 Experience with correlated sampling in perturbation com- 
putations. Gelbard, E.M. (Argonne National Lab., NM). Trans. Am. 
Nucl. Soc.; 27: 373(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


20401 Dependence of calculated albedos on order of scattering 
kernel expansion. Ostrow, S.L. (Ebasco Services, Inc., New York); 
Goldstein, H. Trans. Am. Nucl. Soc.; 27: 774-775(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


20402 Proceedings of the specialists’ meeting on sensitivity stud- 
ies and shielding benchmarks. Paris; Organization for Economic Co- 
Operation and Development (1975). 282p. (In French and English). 
(CONF-751063—). 

From Specialists’ meeting on sensitivity studies and shielding 
benchmarks; Paris, France (7 Oct 1975). 

Separate abstracts for 19 papers have been included in ERA. 
(SDF) 


20403 Sensitivity analysis development and applications program 
at ORNL. Oblow, E.M. (Oak Ridge National Lab., TN). pp 38-47 of 
In Proceedings of the specialists’ meeting on sensitivity studies and 
shielding benchmarks. Paris; Organization for Economic Co-Oper- 
ation and Development (1975). 

From Specialists’? meeting on sensitivity studies and shielding 
benchmarks; Paris, France (7 Oct 1975). 

See CONF-751063—. 

The cross-section sensitivity analysis program at ORNL is 
reviewed with emphasis on present computer code capabilities and 
past successful applications in the radiation shielding area. The 
FORSS sensitivity code system is discussed in regard to objectives, 
methodology, and code specifications. Examples of past shielding 
applications of FORSS emphasize the success of fine energy grid 
sensitivity studies and group structure selection, the use of evaluated 
error files in problem uncertainty estimation, two-dimensional shield 
sensitivity analysis and integral experiment design for fast reactors, 
data studies for the LMFBR program related to sodium and iron 
evaluations, and iron data problems in CTR shield design. Conclu- 
sions are drawn about the adequacy of present ENDF/B data files 
for sodium and iron and the general applicability of sensitivity 
studies in future shield design and analysis. 


20404 Transport calculation of the generalized importance func- 
tions for sensitivity studies. Palmiotti, G.; Salvatores, M. pp 48-67 of 
In Proceedings of the specialists’ meeting on sensitivity studies and 
shielding benchmarks. Paris; Organization for Economic Co-Oper- 
ation and Development (1975). 

From Specialists’? meeting on sensitivity studies and shielding 
benchmarks; Paris, France (7 Oct 1975). 

See CONF-751063—. 


Efficient sensitivity analysis of integral parameters to basic 
data uncertainties are based on Generalized Perturbation Theory 
(GPT). Diffusion Theory methods were developed and widely used 
in the past particularly for core-related integral parameter analysis. 
Fundamental mode contamination was pointed out as one of the 
major new difficulties encountered in the solution of the iterative 
scheme associated to the generalized importance of function calcula- 
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tions. Shielding applications suggested the development of transport, 
methods based on the same S/sub N/ approximation used for direct 
calculations. The ORNL studies in this field produced codes and 
basic method analysis. The present study is concerned with some 
features of the transport methods and their use in mixed fissionable- 
structural media (interfaces between blanket and shields, benchmark 
facilities with converters, or actual core systems). 


20405 Attempt of sensitivity calculations in 3D geometries by 
Monte Carlo techniques. Rief, H. pp 68-75 of In Proceedings of the 
specialists’ meeting on sensitivity studies and shielding benchmarks. 
Paris; Organization for Economic Co-Operation and Development 
(1975). 

From Specialists’? meeting on sensitivity studies and shielding 
benchmarks; Paris, France (7 Oct 1975). 

See CONF-751063—. 

A Monte Carlo scheme for calculating sensitivity factors in 
3D geometries has been developed. It is based on the “once-more- 
collided” point estimator procedure and correlated sampling. This 
concept has been combined with a region dependent “expected 
leakage estimator” to improve sampling in deep penetration prob- 
lems. 


20406 Experimental study of neutron propagation in iron— 
sodium mixtures. Bouteau, F.; Calamand, D.; Oceraies, Y.; Vienot, 
R. (CEN, Cadarache, France). pp 78-86 of In Proceedings of the 
specialists’ meeting on sensitivity studies and shielding benchmarks. 
Paris; Organization for Economic Co-Operation and Development 
(1975). (In French) 

From Specialists’? meeting on sensitivity studies and shielding 
benchmarks; Paris, France (7 Oct 1975). 

ONF-751063—. 

An experimental study of neutron propagation in iron-sodium 
mixtures has been undertaken at CEA, using the source reactor 
HARMONIE. The aim of this study is to test the validity of the 
shielding calculations for fast reactors, and to allow the adjustment 
of the calculational tool (“formulary”) which is now under develop- 
ment. The studied media, which are iron-sodium mixtures containing 
from 0 to 100% iron are described, and some results concerning the 
attenuation in these mixtures are given. 


20407 Progress report on shielding benchmark experiments at 
CNEN and their analysis. Farinelli, U. (Comitato Nazionale per 
l'Energia Nucleare, Rome); Martini, M.; Moioli, P.; Salvatores, M.; 
D'Angelo, A.; Oliva, A.; Palmiotti, G. pp 87-97 of In Proceedings of 
the specialists’s meeting on sensitivity studies and shielding bench- 
marks. Paris; Organization for Economic Co-Operation and Devel- 
opment (1975). 

From Specialists? meeting on sensitivity studies and shielding 
benchmarks; Paris, France (7 Oct 1975). 

See CONF-751063—. 

This paper reviews the progress in the measurements of 
neutron propagation in homogeneous blocks of iron and sodium 
carried out at CNEN Casaccia and in their interpretation. Iron 
experiments used an enriched uranium converter, while sodium 
experiments are carried out with the TAPIRO fast source reactor. 
Effects analyzed in the interpretation include: effect of the resonance 
treatment in cross section collapsing; evaluation of the geometrical 
model and determination of the transverse buckling by comparison 
of 1-D and 2-D results; effect of the order of anisotropy in the 
scattering cross section; effects of the medium surrounding the 
diffusing block. Progress in measurement methods is also reported, 
including studies of the activation cross sections, development of 
neutron spectrometers and evaluation of perturbations due to the 
experimental set-up. 


20408 Neutron leakage spectra from iron spheres with a *°*Cf 
neutron source in the center. Werle, H.; Bluhm, H.; Fieg, G-.; 
Kappler, F.; Kuhn, D.; Lalovic, M. (Kernforschungszentrum, Karls- 
ruhe, Ger.). pp 98-103 of In Proceedings of the specialists’s meeting 
on sensitivity studies and shielding benchmarks. Paris; Organization 
for Economic Co-Operation and Development (1975). 

From Specialists’ meeting on sensitivity studies and shielding 
benchmarks; Paris, France (7 Oct 1975). 

See CONF-751063—. 

The neutron leakage spectra from a set of iron spheres, 
having different diameters, with a **Cf neutron source in the centre 
have been measured with proton-recoil proportional counters and a 
’He semiconductor spectrometer in the energy region from 0.06 to 8 
MeV. The measurements are compared to calculations in order to 
check cross-section data. Generally, the agreement between mea- 
surement and calculation is very good. A detailed analysis of small 
discrepancies in the energy region above 0.9 MeV shows that the 
= inelastic cross-section data have to be revised at some energy 
values. 


20409 Iron shielding benchmark experiments at “YAYOI"”. An, 
S. (Tokyo Univ.); Oka, Y.; Akiyama, M. pp 104-110 of In Proceed- 
ings of the specialists's meeting on sensitivity studies and shielding 
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benchmarks. Paris; Organization for Economic Co-Operation and 
Development (1975). 

rom Specialists’ meeting on sensitivity studies and shielding 
benchmarks; Paris, France (7 Oct 1975 

See CONF-751063—. 

Transmitted neutron spectra through a 16 cm thick iron slab 
were measured using two measuring geometries at the fast neutron 
source reactor "YAYOI.” Neutron spectra in the energy range 10 
keV to 1.0 MeV and 1.5 MeV to 14 MeV were measured using a 
proton-recoil spectrometer and a NE-213 scintillation spectrometer, 
respectively. The measured spectra through the iron slab were 
compared with calculated ones —e. the discrete ordinate code 
ANISN and the Monte Carlo codes MORSE and CYGNUS. The 
basic iron cross section sets used were the ENDF/B-III and -IV data 
files. 


20410 Winfrith benchmark experiment in iron: experimental re- 
sults. Carter, M.D.; Packwood, A. (UKAEA, Dorset, Eng.). pp 111- 
119 of In Proceedings of the specialists’s meeting on sensitivity 
studies and shielding benchmarks. Paris; Organization for Economic 
Co-Operation and Development (1975). 

From Specialists? meeting on sensitivity studies and shielding 
benchmarks; Paris, France (7 Oct 1975). 

See CONF-751063— 

An experiment has been performed in ASPIS at AEE Win- 
frith to study neutron propagation in a large iron shield. Detailed 
information on the neutron spectra has been obtained, over the range 
7 keV to 5 MeV, and the activation of a range of threshold detectors 
has been measured. The experiment was designed to provide infor- 
mation on benchmark quality for the testing of data and calculational 
methods. 


20411 Preliminary studies of neutron benchmark experiments for 
one-dimensional transport calculation with an iron sphere. Furuta, Y.; 
Sasamoto, N.; Tanaka, S. (Japan Atomic Energy Research Inst., 
Tokai). pp 120-127 of In Proceedings of the specialists's meeting on 
sensitivity studies and shielding benchmarks. Paris; Organization for 
Economic Co-Operation and Development (1975). 

From Specialists’? meeting on sensitivity studies and shielding 
benchmarks; Paris, France (7 Oct 1975). 

See CONF-751063—. 

Experimental studies using an iron sphere were made to 
examine the possibility of the measurements of leakage neutron flux 
spectra, which may serve for verification of the one-dimensional 
discrete-ordinate transport calculations. Two types of sources, D—T 
neutrons and the fission spectrum neutrons, were used and the 
possibility to obtain the angular flux spectra was suggested from the 
results of both cases by a single detector for the neutron energy 
region from about 100 keV to 15 MeV. 


20412 Calculations for iron benchmark experiments with califor- 
nium and 14 MeV neutron sources. Hehn, G. (Univ., Stuttgart); 
Schriewer, J.; Mattes, M.; Canali, U.; Nicks, R. pp 130-147 of In 
Proceedings of the specialists’ meeting on sensitivity studies and 
shielding benchmarks. Paris; Organization for Economic Co-Oper- 
ation and Development (1975). 

From Specialists? meeting on sensitivity studies and shielding 
benchmarks; Paris, France (7 Oct 1975). 

See CONF-751063—. 

A status report is given on calculations of neutron spectra for 
iron benchmark experiments with CF-252 and 14 MeV sources. In a 
first step we made an integral check of group cross sections in 
EURLIB structure by comparison with neutron leakage spectra 
measured at Karlsruhe. The standard group data set of iron derived 
from ENDF/BIII as well as new ENDF/BIV data were used. The 
results for an iron sphere with 40 cm diameter surrounding a Cf-252 
source allows a good check of the inelastic cross section up to 5 
MeV. In the low MeV part the leakage spectrum can be predicted 
well with a preference to ENDF/BIV data. But the results in the 
upper keV region are not so good. One conclusion could be, that the 
total inelastic cross section is well represented but not the differential 
cross section with its influence on the neutron spectrum below 1 
MeV. The leakage spectrum from the iron cylinder of the 14 MeV 
source shows a similar fine structure in the upper keV region. Final 
conclusions on the cross sections are not given, since our study is not 
completed and comparisons with other measurements and calcula- 
tions have to be done. 


20413 Preliminary analysis of the Winfrith iron benchmark ex- 
periment. McCracken, A.K.; Grimstone, M.J. (Atomic Energy Es- 
tablishment, Winfrith, Eng.). pp 175-208 of In Proceedings of the 
specialists’ meeting on sensitivity studies and shielding benchmarks. 
Paris; Organization for Economic Co-Operation and Development 
(1975). 


From Specialists’ meeting on sensitivity studies and shielding 
benchmarks; Paris, France (7 Oct 1975). 

See CONF-751063—. 

Sensitivity analysis has been applied to the Winfrith shielding 
benchmark in iron which has been the subject uf extensive spectral 
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measurements with proton-recoil counters from energies of about 7 
keV to 4.5 MeV. A modified sensitivity function, which monitors 
the change in agreement between calculation and experiment for 
changes in calculational data, has been used. This sensitivity function 
has been used to make small perturbations in the data, and an 
improvement in the goodness-of-fit has been found using this per- 
turbed data. Optimum adjustments have not been found but will 
shortly be attempted. The excellent agreement between measure- 
ment and calculation for penetration distances up to 50 cm of iron 
suggests that the data used (UKNDL 906, and EURLIB which is 
based on ENDFB/3) are adequate for practical shielding purposes at 
present. 


20414 Multigroup cross-section adjustment by linear regression. 
Matthes, W. (EURATOM, Ispra, Italy). pp 209-214 of In Proceed- 
ings of the specialists’ meeting on sensitivity studies and shielding 
benchmarks. Paris; Organization for Economic Co-Operation and 
Development ( 1975). 

From Specialists’ meeting on sensitivity studies and shielding 
benchmarks; Paris, France (7 Oct 1975). 

See CONF-751063—. 

The problem of identifying the energy groups most sensitive 
to a variation of cross sections is considered. The standard least 
square method cannot be used because the resulting linear system of 
equations is ill defined (number of variables too large, experimental 
errors, etc.). To improve the identification of the groups a "stepwise 
regression” method was used, which gives good results even for 
signal to noise ratios of the order of one. The new method is a 
combination of the least-square mechanism and repeated application 
of statistical tests. 


20415 Sensitivity and uncertainty analysis for iron cross sections. 
Miyasaka, S.; Minami, K.; Kuroi, H.; Hirota, J. (Japan Atomic 
Energy Reserch Inst., Tokai). pp 215- 222 of In Proceedings of the 
specialists’ meeting on sensitivity studies and shielding benchmarks. 
197 Organization for Economic Co-Operation and Development 
(1975). 

From Specialists’ meeting on sensitivity studies and shielding 
benchmarks; Paris, France (7 Oct 1975). 

See CONF-751063—. 

The first work is to estimate the uncertainties of the group 
cross sections of iron using the NE-213 spectra obtained from the 
YAYOI experiment. The second is to survey how the difference 
between the inelastic scattering energy transfer matrix based on the 
evaporation and the optical model affects the calculated results. It 
was shown that the cross section uncertainties between 4 MeV and 8 
MeV are within about +- 10 percent, and that the sensitivity for 
group cross sections is closely related to the way of processing the 
basic cross sections. For this work, a sensitivity analysis code, 
ROSETTA, has been written. 


20416 Application of sensitivity theory to energy group structure 
definition. Herrnberger, V. (Swiss Federal Inst. for Reactor Re- 
search, Wuerenlingen). pp 233-247 of In Proceedings of the special- 
ists’ meeting on sensitivity studies and shielding benchmarks. Paris; 
Organization for Economic Co-Operation and Development (1975). 

From Specialists’ meeting on sensitivity studies and shielding 
benchmarks; Paris, France (7 Oct 1975). 

See CONF-751063—. 

On the basis of analytical sensitivity theory an interesting 
automated group boundary selection scheme is proposed, which 
avoids some disadvantages of the existing method. The main features 
of the scheme are the control of the selection process by prescribed 
error limits, guaranteed reduction in calculational effort and applica- 
bility to a class of problems. 


20417 Application of sensitivity analysis to nuclear data assess- 
ment. Gerstl, S.A.W.; Dudziak, D.J.; Muir, D.W. (Los Alamos 
Scientific Lab., NM). pp 264-277 of In Proceedings of the specialists’ 
meeting on sensitivity studies and shielding benchmarks. Paris; Orga- 
nization for Economic Co-Operation and Development (1975). 

From Specialists’ meeting on sensitivity studies and shielding 
benchmarks; Paris, France (7 Oct 1975). 

See CONF-751063—. 

A computational method to quantitatively determine cross- 
section requirements is described and applied to the Tokamak Fusion 
Test Reactor (TFTR). In order to provide a rational basis for the 
priorities assigned to new cross-section measurements or evaluations, 
this method includes: quantitative estimates of the uncertainty of 
currently available data, the sensitivity of important nuclear design 
parameters to selected cross sections, and the accuracy desired in 
predicting nuclear design parameters. Perturbation theory is used to 
combine estimated cross-section uncertainties with calculated sensi- 
tivities to determine the variance of any nuclear design parameter of 
interest. 
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MEDICAL PHYSICS 
REFER ALSO TO CITATION(S) 17863, 17864, 17865, 17867 


20418 (CONF-771083—1) Training programs in medical physics 
in ‘se United States. Lanzl, L.H. (Chicago Univ., Ill. (USA). Dept. 
of Radiology; Franklin McLean Memorial Research Inst., Chicago, 
Ill. (USA)). 1977. Contract EY-76-C-02-0069. 15p. Dep. NTIS, PC 
A02/MF AO1. 

From Symposium on training programs in medical physics; 
Rio de Janeiro, Brazil (23 Oct 1977). 

The history of the field of medical physics in the United 
States is reviewed; the importance of the development of the nuclear 
reactor and particle accelerators to medical physics is pointed out. 
Conclusions and recommendations of an IAEA/WHO seminar on 
the training of medical physicists (in 1972) are given and compared 
with existing programs in the US. It is concluded that the recom- 
mendations of the IAEA are, for the most part, followed. 1 table. 
(RWR) 


20419 Screen/film system speed: its dependence on x-ray energy. 
Vyborny, C.J.; Metz, C.E.; Doi, K.; Rossmann, K. (Univ. of Chica- 
go). Radiology; 125: No. 3, 811-816(Dec 1977). 

Dependence of the speed of various screen/film systems on x- 
ray energy was studied using the nearly monoenergetic x rays 
emitted by a filtered fluorescent source. The results show that 
response depends on screen phosphor composition and thickness. 
Barium and rare earth screens having K absorption energies lower 
than that of calcium tungstate are relatively more sensitive to x rays 
in the 40 to 70 keV region. 


20420 Measurement of depth dose distribution by means of LiF 
fluoride plastic thermoluminescent detectors. Shaks, A.I.; Uryaev, 
1A.; Trifonov, V.A.; Reshetnikova, L.V. Radiobiology (USSR) 
(Engl. Transl.); 17: No. 2, 144-149(1977). 

Translated from Radiobiologiya; 17: No. 2, 279-283(1977). 

This work deals with a study of depth dose distributions by 
means of thin-layer, thermoluminescent LiF fluoride plastic detec- 
tors 8 mg/cm? in thickness. The dosimetric properties of the detec- 
tors are described: tissue equivalence, sensitivity as function of 
radiation dosage, dose rate, angle of incidence of radiation, as well as 
stored total light as function of time. A comparison of the results 
obtained to measurements taken using the VNIIM [All-Union Scien- 
tific Research Institute of Metrology] extrapolation chamber showed 
that LiF fluoride plastic detectors can be used to measure depth dose 
distributions. Results of measurements from a **P source and ®Sr- 
®Y source of the point type used in radiotherapy are submitted. 


RADIATION SOURCE CALIBRATION AND 
STANDARDIZATION 


20421 Low energy x-ray sources utilized at NBS for detector 
calibration. Sparrow, J.H.; Dick, C.E. (National Bureau of Stan- 
dards, Washington, DC). pp 195-202 of In Proceedings of the fourth 
conference on the scientific and industrial applications of small 
accelerators. Duggan, J.L.; Morgan, I.L. (eds.). New York; Institute 
of Electrical and Electronics Engineers, Inc. (1976). 

From 4. annual conference on the use of small accelerators; 
Denton, TX, USA (25 Oct 1976). 

See CONF-761059—. 

Low energy x-ray sources (1 to 10 keV) have been produced 
utilizing dc and pulsed electron beams to excite the characteristic K- 
line radiation of elemental targets. The steady state x-ray sources are 
continuously variable in intensity from 10’* K x rays per sr. s. A 
parallel plate ionization chamber was calibrated in the steady state 
sources and used with Ross filter pairs to measure the 10 ns pulsed 
source K x-ray fluence. Typical measured peak x-ray flux intensities 
are 10~'* to 10'® K x rays per sr . s. The pulsed source contains four 
identical ports for simultaneous measurements of the K x-ray fluence 
by the ionization chamber and detectors being calibrated. The steady 
state and pulsed K x-ray sources, which differ in flux density by 10 
orders of magnitude, have been utilized to determine the responses 
of a photoelectric diode, a scintillator-vacuum photodiode combina- 
= 2 Lp PIN vacuum photodiode combination, and a silicon 

iode. 


20422 Evaluation of the neutron contamination of 25 MV therapy 
beam from a Varian Clinac-35. Devanney, J.A. (Bureau of Radiologi- 
calHealth, Rockville, MD). pp 348-356 of In Proceedings of the 
fourth conference on the scientific and industrial applications of 
small accelerators. Duggan, J.L.; Morgan, I.L. (eds.). New York; 
Institute of Electrical and Electronics Engineers, Inc. (1976). 

From 4. annual conference on the use of small accelerators; 
Denton, TX, USA (25 Oct 1976). 

See CONF-761059—. 

A discussion is given of some concepts of radiation biology, 
the necessity for the delivery of a precise dose to a tumor volume, 
and some of the effects associated with exposure to low levels of 
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radiation. A review of the production of photoneutrons and a 
discussion of some of the measurements made to determine the 
magnitude of the neutron contamination associated with the 25 MV 
therapy beam are given. 


DOSIMETRY 


20423 (CONF-771096—1) Spectrum unfolding by the least- 
squares methods. Perey, F.G. (Oak Ridge National Lab., Tenn. 
(USA)). 1977. Contract W-7405-ENG-26. 47p. Dep. NTIS, PC A03/ 
MF AOl. 

From Meeting on current status of neutron spectrum unfold- 
ing; Oak Ridge, TN, USA (10 Oct 1977). 

The method of least squares is briefly reviewed, and the 
conditions under which it may be used are stated. From this analysis, 
a least-squares approach to the solution of the dosimetry neutron 
spectrum unfolding problem is introduced. The mathematical solu- 
tion to this least-squares problem is derived from the general solu- 
tion. The existence of this solution is analyzed in some detail. A chi?- 
test is derived for the consistency of the input data which does not 
require the solution to be obtained first. The fact that the problem is 
technically nonlinear, but should be treated in general as a linear 
one, is argued. Therefore, the solution should not be obtained by 
iteration. Two interpretations are made for the solution of the code 
STAY’SL, which solves this least-squares problem. The relationship 
of the solution to this least-squares problem to those obtained cur- 
rently by other methods of solving the dosimetry neutron spectrum 
unfolding problem is extensively discussed. It is shown that the least- 
squares method does not require more input information than would 
be needed by current methods in order to estimate the uncertainties 
in their solutions. From this discussion it is concluded that the 
proposed least-squares method does provide the best complete solu- 
tion, with uncertainties, to the problem as it is understood now. 
Finally, some implications of this method are mentioned regarding 
future work required in order to exploit its potential fully. 


20424 Velocity spectrometry of 3.5-GeV nitrogen ions. Schim- 
merling, W. (Univ. of California, Berkeley); Curtis, S.B.; Vosburgh, 
K.G. Radiat. Res.; 72: No. 1, 1-17(Oct 1977). 

The velocity distributions of primary and secondary particles 
produced by 3.5-GeV nitrogen ions have been measured as a func- 
tion of depth in a polyethylene absorber and compared with calcula- 
tions using an extension of a recently developed theoretical model. 
The experimental data were obtained at the Princeton Particle 
Accelerator using a direct measurement of the time of flight of 
emerging charged particles. In the calculation, secondary-particle 

roduction is computed using cross sections given by the semiempir- 
ical model of Silberberg and Tsao. Detector resolution, multiple 
scattering, and the energy spread of the incident beam are folded 
into the calculation. Qualitative agreement is obtained between the 
theoretical and the experimental spectra. The main sources of uncer- 
tainty arise from limited knowledge of secondary-particle production 
cross sections and multiplicities, especially those of the lightest 
secondaries. The importance of such beam characterizations for the 
dosimetry necessary for radiobiological and medical utilization of 
beams of heavy ions is discussed. 


20425 Neutron fluence-to-dose-index conversion factors based on 
the standard ICRV phantom. Chen, S.Y.; Chilton, A.B. (Univ. of 
Illinois, Urbana). Trans. Am. Nucl. Soc.; 27: 785-786(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


20426 Calculation of high energy radiotherapeutic electron field. 
Liaw, J.R. (Univ. of Oklahoma, Norman). pp 526-528 of In Proceed- 
ings of the fourth conference on the scientific and industrial applica- 
tions of small accelerators. Duggan, J.L.; Morgan, I.L. (eds.). New 
York; Institute of Electrical and Electronics Engineers, Inc. (1976). 

From 4. annual conference on the use of small accelerators; 
Denton, TX, USA (25 Oct 1976). 

See CONF-761059—. 

According to the continuous slowing down approximation 
and the method of expansion in spherical harmonics, and age- 
diffusion equation of electron flux in a slab geometry is formulated. 
The solution of this equation is obtained for a sample problem where 
monoenergetic electron beam of unit strength is incident normally 
upon a semi-infinite body of water. The calculated depth-dose curve 
and the energy spectra at various distances inside the medium are in 
reasonably good agreement with experimental data and calculations 
of others. This formulation can be generalized to situations where 
beam is polyenergetic and the medium is heterogeneous. 


20427 Magnetic enhancement of electron dose distribution in 
radiation therapy. Whitmire, D.P.; Bernard, D.L. pp vp of In Pro- 
ceedings of the fourth conference on the scientific and industrial 
applications of small accelerators. Duggan, J.L.; Morgan, I.L. (eds.). 
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New York; Institute of Electrical and Electronics Engineers, Inc. 
(1976). 

From 4. annual conference on the use of small accelerators; 
Denton, TX, USA (25 Oct 1976). 

See CONF-761059—. 

The feasibility of using strong (approximately greater than 15 
kG) transverse magnetic fields to improve the electron dose distribu- 
tion has been investigated over an energy range of 5 to 40 MeV 
using a 10-inch pole piece electromagnet. The measurements thus far 
indicate that an 18.2 kG field can produce a significant reduction in 
surface dose (approximately greater than 50 percent), especially at 
the lower energies. A greater enhancement in the distribution is 
possible with a patient-size superconducting magnet system and 
proper fringe-field shielding devices. 


SOLID STATE PHYSICS 


REFER ALSO TO CITATION(S) 18878, 19042, 19043, 19044, 
20116, 20836 


20428 (IS—3939) Crystal growth with parabolic interfaces. Tri- 
vedi, R. (Ames Lab., Iowa (USA)). Aug 1977. Contract W-7405- 
ENG-82. 23p. Dep. NTIS, PC A02/MF AO1. 

A mathematical treatment is presented for the growth of 
dendrites or precipitates with parabolic interfaces. Two cases are 
considered in which the interfaces correspond to a paraboloid of 
revolution and a parabolic cylinder. For these interfaces, relation- 
ships between growth rate and supercooling are obtained for two 
general boundary conditions under the assumption that the tempera- 
ture or concentration variation along the interface is finite and 
continuous. | figure. 


20429 (SAND—76-5948C) Calculation of spall damage accumu- 
lation in ductile metals. Davison, L.; Kipp, M.E. (Sandia Labs., 
Albuquerque, N.Mex. (USA)). 1977. Contract EY-76-C-04-0789. 
13p. (CONF-770837—1). Dep. NTIS, PC A02/MF AOl1. 

From Symposium on high velocity deformation of solids; 
Tokyo, Japan (24 Aug 1977). 

In this article a theory of viscoplastic flow with spall damage 
accumulation is reviewed, and its incorporation into a computer 
code for solving problems of propagation of plane waves of uniaxial 
strain is described. Solutions for plate-impact problems covering the 
range of sample thickness and impact velocity normally encountered 
in experimental investigations are discussed and shown to be in 
qualitative accord with observation. Calculated results are success- 
fully interpreted in terms of existing spall criteria, indicating again 
the qualitative agreement of the new results with prior experience. 
These comparisons provide an indication of the range of validity of 
the simpler criteria. 


20430 Theory of 1/f noise in metal films and whiskers. Liu, S.H. 
(Ames Laboratory-Energy Research and Development Administra- 
tion and Department of Physics, Iowa State University, Ames, lowa 
50011). Phys. Rev., B; 16: No. 10, 4218-4223(15 Nov 1977). 

The equilibrium thermal fluctuation in metal films is studied 
with careful consideration of the finite size of the specimen and the 
boundary conditions on the metal-vacuum and metal-substrate inter- 
faces. For a freely suspended film, the noise spectrum due to bulk 
fluctuation has two parts, a frequency-independent part below a 
characteristic frequency and an f/sup -3/2/ part above that frequen- 
cy. The characteristic frequency is the inverse of the diffusion time 
across the largest dimension of the specimen. The 1/f spectrum is 
obtained when two conditions are met : (i) the metal film is deposit- 
ed on a substrate of very low bulk thermal conductivity; and (ii) the 
thermal fluctuation in the film is two dimensional and is mainly 
excited by the random flow of heat between the film and the 
substrate. In freely standing metal whiskers the 1/f spectrum can be 
obtained when the fluctuation is excited by white-noise sources at 
the ends. 


20431 Optical breakdown in alkali halides. Schmid, A.; Kelly, 
P.; Braeunlich, P. (Physics Division, National Research Council, 
Ottawa, Canada, K1A 0S1). Phys. Rev., B; 16: No. 10, 4569-4582(15 
Nov 1977). 

A theory of optical breakdown in dielectrics is presented and 
applied to NaCl and NaBr for wavelengths 0.172 < or = A < or = 
1.0642 ym. It is based on multiphoton carrier generation and energy 
transfer from the radiation field to the lattice via polaron-photon 
absorption. This mechanism represents a clear alternative to ava- 
lanche breakdown models as no lattice impact ionization is involved. 
Breakdown field strengths calculated for various laser pulse lengths 
and frequencies, are fully corrected for the nonlinear refractive index 
Nz as well as for contributions to the refractive index resulting from a 
sharp increase in polaron density during a damaging pulse. The 
results are in good agreement with experimental data obtained with 
nanosecond laser pulses. 
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20432 Computer molecular dynamics observations of coupled 
grain boundary sliding and migration. Bishop, G.H. Jr. (Army Materi- 
als and Mechanics Research Center, Watertown, MA); Harrison, 
R.J.; Kwok, T.; Yip, S. Trans. Am. Nucl. Soc.; 27: 323-325(1977). 
From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 
See CONF-771109—. 


20433 Modeling the growth of a finite interstitial loop under 
irradiation. Coghlan, W.A.; Yoo, M.H. (Oak Ridge National Lab., 
TN). Trans. Am. Nucl. Soc.; 27: 330-331(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


SUPERCONDUCTIVITY 


20434 (CONF-770801—24) Summary of the international discus- 
sion meeting on radiation effects on superconductivity. Brown, B.S. 
(Argonne National Lab., Ill. (USA)). 1977. Contract W-31-109- 
ENG-38. 17p. Dep. NTIS, PC A02/MF AO1. 

From Cryogenic engineering conference; Boulder, CO, USA 
(2 Aug 1977). 

The purpose of organizing a discussion meeting on radiation 
effects on superconductivity was to bring researchers in the field 
together for the first time in order to actively discuss the present 
status and future direction of the field. One discussion centered 
around the research tools being applied to this area for the first time. 
Whereas in the past the measurements have primarily been J/sub c/, 
T/sub c/, rho, magnetic susceptibility, ac losses, and x-ray diffrac- 
tion, talks were given on the recent application to this area of 
channeling techniques, Moessbauer spectroscopy, specific heat, and 
more detailed x-ray measurements. It was also very evident that the 
most meaningful experiments were those that measured two or more 
properties on the same sample as a function of irradiation dose and 
post-irradiation annealing. It was pointed out that annealing experi- 
ments should be helpful in trying to understand the defects responsi- 
ble for the changes in the various superconducting properties. The 
areas requiring the most extensive future research are: (1) The nature 
of the defect responsible for the dramatic T/sub c/ decreases in A-15 
compounds (specifically disorder versus large static displacements) 
and the role of these defects vis-a-vis other defects present in 
determining flux pinning changes.(2) The summation problem, i.e., 
the proper way to sum individual defect fluxoid interactions (primar- 
ily in elemental superconductors) in order to compare to the experi- 
mentally determined volume pinning force density. (3) More accu- 
rate data on the effect of liquid helium temperature neutron irradia- 
tion (fission and 14 MeV) on J/sub c/ of commercially important 
composite superconductors (primarily NbTi, but also NbsSn and 
V3Ga). (4) The application of ion implantation in producing super- 
conductors with enhanced properties. 


GENERAL THEORY 
REFER ALSO TO CITATION(S) 18989 


20435 Quantum oscillations of the superconducting transition 
temperature in metal-nonmetal systems. Kagan, Y.; Dubovskii, L.B. 
(I. V. Kurchatov Institute of Atomic Energy). Sov. Phys. - JETP 
(Engl. Transl.); 45: No. 2, 339-348(Feb 1977). 

The nature of the superconducting transition temperature 
(and conductivity) oscillations that arise in a metal-nonmetal film 
system as the thickness of the nonmetallic film is increased is 
considered. It is shown that the phenomenon is connected with the 
oscillations of the electron density of states in the metal caused by 
the oscillations of the boundary condition for the wave function at 
the metal-nonmetal film interface. The latter is connected with the 
nature of the motion and reflection of an electron in a semiconduct- 
ing, or a semimetallic, film. The question of the period and amplitude 
of the T/sub c/ oscillations is analyzed in detail. The results obtained 
allow the explanation of all the distinctive features of the phenom- 
enon, which was discovered by Mikheeva, Golyanov, et al. and Six]. 


ACOUSTIC, ELECTRIC, MAGNETIC, OPTICAL, AND 
THERMAL PHENOMENA 


REFER ALSO TO CITATION(S) 18950, 18956, 18965, 18969, 
18978, 19134, 19139 


20436 (CALT—822-82) Transition temperature of isotropic su- 
perconductors. Poon, S.J. (California Inst. of Tech., Pasadena (USA). 
W.M. Keck Lab. of Engineering Materials). Apr 1976. Contract EY- 
76-C-03-0822. 8p. Dep. NTIS, PC A02/MF AOl1. 
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Using the self-consistent solutions of the Eliashberg theory, 
the limitations on the superconducting critical temperature T/sub c/ 
of isotropic superconductors are discussed. 


20437 (COO—2890-2) Flux pinning and flux flow studies in 
superconductors using flux flow noise techniques. Progress report, 
April 1, 1977—December 17, 1977. Joiner, W.C.H. (Cincinnati Univ., 
Ohio (USA). Dept. of Physics). Dec 1977. Contract EY-76-S-02- 
2890. 81p. Dep. NTIS, PC A05/MF AOI. 

A model has been developed for the flux flow state in type II 
superconductors in which flux motion is —eseay me by local interac- 
tions between pinning centers and moving fluxoids. This model 
allows us to predict the functional forms for the flux flow noise 
power spectrum and for the de voltage-current characteristics. Ex- 
perimental results conform quite closely to the predictions of this 
model. Measurements of noise spectra, voltage-current characteris- 
tics, and volume pinning force curves have been used to study flux 
flow and local pinning interactions in situations in which pinning is 
dominated by: (1) normal metal precipitates, (2) grain boundaries, 
and (3) a combination of dislocations and grain boundaries. In each 
case, the metallurgical state of the sample controls the measured 
results. The greater sensitivity of noise spectra as compared to bulk 
critical current measurements in obtaining a detailed picture of flux 
flow is emphasized. 


20438 (EPRI-EL—541) Permanent magnetic field in large super- 
conducting cylinders. Final report. Dahlgren, S.D.; Arrowsmith, 
H.W. (Battelle Pacific Northwest Labs., Richland, Wash. (USA)). 
Jul 1977. 50p. Dep. NTIS, PC A03/MF AO1. 

Stored magnetic fields can have applications in a number of 
utility devices, such as generators and motors; it has particular value 
for those in a constant load situation, such as generators used to 
generate electricity for the production of aluminum. Additional 
applications are in circuit breakers and fault current limiters, where 
large magnetic fields help to extinguish an arc or control current 
flow. Specific objectives of this magnetic field trapping project were 
to develop a method to make large diameter tubes for use in 
cylinder-size scaling law studies, determine the effects of cylinder 
diameter and wall thickness on the maximum trappable field, and 
evaluate superconducting materials used to produce the cylinders. 
The most significant result was the fabrication of high quality, 
inexpensive cylinders by helically winding numerous layers of com- 
mercial NbsSn ribbon on cylindrical mandrels. Fields from 1.9 to 
22.4 kOe were trapped in 7.62-cm-long cylinders having 2 to 44 
layers of NbsSn ribbon. The trappable field scaled according to the 
equation H/sub M/ = 2N°.®, where N was the number of layers in 
the cylinder wall and H/sub M/ was in kilo-Oersteds. This equation 
forecasts a trappable field of 43 kOe for a 114-layer, 12.7-cm-long 
cylinder. Studies of the field trapping properties of various materials 
showed that commercial Nb3Sn ribbon had the best flat sample and 
cylinder field trapping properties, but sputtered Nbs(Sn-O) and 
CVD NbsGe also were attractive materials. Future research needs to 
demonstrate the feasibility of stored fields in large cylinders, such as 
would be encountered in generators and motors, and the mainte- 
nance of fidelity of the field during rotation. 


THEORETICAL PHYSICS 


GENERAL AND MISCELLANEOUS 


20439 (SAND—76-8027) B77 impact test data processing. Hum- 
phrey, R.E.; Holbrook, E.D. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). Dec 1977. Contract EY-76-C-04-0789. 59p. Dep. NTIS, PC 
A04/MF AOl1. 

With the system of equations presented, variables which 
describe the motion of B77 Impact Test Units can be obtained from 
high-speed motion picture data. Equations are developed that de- 
scribe the kinematics of the body in terms of linear and angular 
positions, velocities and acceleration, flight path azimuth and eleva- 
tion angles, and total angle of attack and windward meridian angle. 
The dynamics of the body are described in terms of its linear and 
angular momentum, its kinetic and potential energies, and the exter- 
nal forces and moments. 


RELATIVITY AND GRAVITATION 
REFER ALSO TO CITATION(S) 20104 


ACOUSTICS 


20440 "1/f noise” in music: Music from 1/f noise. Voss, R.F.; 
Clarke, J. (Department of Physics, University of California). J. 
Acoust. Soc. Am.; 63: No. 1, 258-263(Jan 1978). 

The spectral density of fluctuations in the audio power of 
many musical selections and of English speech varies approximately 
as 1/f (f is the frequency) down to a frequency of 5 x 10~* Hz. This 
result implies that the audio-power fluctuations are correlated over 
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all times in the same manner as "1/f noise” in electronic components. 
The frequency fluctuations of music also have a 1/f spectral density 
at frequencies down to the inverse of the length of the piece of 
music. The frequency fluctuations of English speech have a quite 
different behavior, with a single characteristic time of about 0.1 s, 
the average length of a syllable. The observations on music suggest 
that 1/f noise is a good choice for stochastic composition. Composi- 
tions in which the frequency and duration of each note were 
determined by 1/f noise sources sounded pleasing. Those generated 
by white-noise sources sounded too random, while those generated 
by 1/f? noise sounded too correlated. 


STATISTICAL PHYSICS AND THERMODYNAMICS 


20441 Tricritical transitions, interface roughening, and the classi- 
cal XY model. Emery, V.J.; Swendsen, R.H. (Brookhaven National 
Laboratory, Upton, New York 11973). Phys. Rev. Lett.; 39: No. 22, 
1414-1417(28 Nov 1977). 

Space renormalization group calculations are performed for a 
class of spin-S Ising systems, using a modification of Migdal’s 
recursion relation. Interface-roughening models are obtained when S 
— o and tricritical points and critical lines become the roughening 
temperature and rough phase. The latter corresponds to the low- 
temperature phases of the classical Coulomb gas and two-dimension- 
al XY model and implications for the XY-model exponent eta are 
discussed. 


20442 Treatment of known-temperature boundary conditions in 
forward Monte Carlo heat conduction. Troubetzkoy, E.S. (MAGI, 
Elmsford, NY). Trans. Am. Nucl. Soc.; 27: 375-376(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


20443 Monte Carlo heat conduction using the transport equation 
approximation. Fraley, S.K. (Oak Ridge National Lab., TN). Trans. 
Am. Nucl. Soc.; 27: 376-377(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


MATHEMATICAL PHYSICS 


REFER ALSO TO CITATION(S) 20194, 20423 


FUSION ENERGY 


REFER ALSO TO CITATION(S) 18365 


20444 (CONF-770251—(Abst.)) Abstracts of papers: papers 1— 
54. (Australian Inst. of Nuclear Science and Engineering, Lucas 
Heights). 1977. 54p. Dep. NTIS (US Sales Only), PC A04/MF AO1. 

From 11. ainse plasma physics conference; Lucas Heights, 
Australia (7 Feb 1977). 

Abstracts of 54 papers presented at the meeting are included. 
The subject areas covered deal mainly with basic plasma physics. 
Some plasma studies for controlled thermonuclear research are 
reported. (MOW) 


20445 (UCID—17556) LTSS compendium: an introduction to the 
CDC 7600 and the Livermore Timesharing System. Fong, K.W. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 15 
Aug 1977. Contract W-7405-ENG-48. 27p. Dep. NTIS, PC A03/MF 
AOl. 

This report is an introduction to the CDC 7600 computer and 
to the Livermore Timesharing System (LTSS) used by the National 
Magnetic Fusion Energy Computer Center (NMFECC) and the 
Lawrence Livermore Laboratory Computer Center (LLLCC or 
Octopus network) on their 7600's. This report is based on a docu- 
ment originally written specifically about the system as it is imple- 
mented at NMFECC but has been broadened to point out differ- 
ences in implementation at LLLCC. It also contains information 
about LLLCC not relevant to NMFECC. This report is written for 
computational physicists who want to prepare large production 
codes to run under LTSS on the 7600's. The generalized discussion 
of the operating system focuses on creating and executing control- 
lees. This document and its companion, UCID-17557, CDC 7600 
LTSS Programming Stratagems, provide a basis for understanding 
more specialized documents about individual parts of the system. 


20446 (UCID—17557) CDC 7600 LTSS programming strata- 
gens: preparing your first production code for the Livermore Timeshar- 
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ing System. Fong, K.W. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 15 Aug 1977. Contract W-7405-ENG-48. 
40p. Dep. NTIS, PC A03/MF AOl1. 

This report deals with some techniques in applied program- 
ming using the Livermore Timesharing System (LTSS) on the CDC 
7600 computers at the National Magnetic Fusion Energy Computer 
Center (NMFECC) and the Lawrence Livermore Laboratory Com- 
puter Center (LLLCC or Octopus network). This report is based on 
a document originally written specifically about the system as it is 
implemented at NMFECC but has been revised to accommodate 
differences between LLLCC and NMFECC implementations. 
Topics include: maintaining programs, debugging, recovering from 
system crashes, and using the central processing unit, memory, and 
input/output devices efficiently and economically. Routines that aid 
in these procedures are mentioned. The companion report, UCID- 
17556, An LTSS Compendium, discusses the hardware and operat- 
ing system and should be read before reading this report. 


20447 International fusion research council. Report on the 7th 
meeting of the IFRC, Garching, Federal Republic of Germany, 14-15 
October 1976. Belozerov, A.N. (International Atomic Energy 
Agency, Vienna (Austria). Div. of Research and Labs.). Nucl. 
Fusion; 17: No. 2, 399-401(1977). 

A brief history of the International Fusion Research Council 
(IFRC) is given and the minutes of the 1976 meeting in Garching are 
summarized. At the Garching meeting, the IFRC evaluated the 
quality of papers presented at recent IAEA conferences on plasma 
physics and controlled thermonuclear research, and made recom- 
mendations on the organization and timing of future meetings on 
nuclear fusion. 


PLASMA RESEARCH 


20448 (COO—2218-81) Why and how of fusion. Miley, G.H. 
(Illinois Univ., Urbana (USA). Fusion Studies Lab.). 1977. Contract 
EY-76-S-02-2218. 26p. (CONF-770455—1). Dep. NTIS, PC A03/ 
MF AOI. 

From 4. annual inter-university energy conference; Urbana, 
IL, USA (26 Apr 1977). 

The potential advantages of fusion power are listed. The 
approaches to plasma containment are mentioned and the status of 
the fusion program is described. The ERDA and EPRI programs are 
discussed. The Fusion Energy Foundation’s activities are mentioned. 
Fusion research at the U. of Ill. is described briefly. (MHR) 


20449 (GA-A—14698) Implementation of CAMAC interface to a 
command language. Shen, L.C. (General Atomic Co., San Diego, 
Calif. (USA)). Oct 1977. Contract EY-76-C-03-0167-038. 28p. 
(CONF-771216—1). Dep. NTIS, PC A03/MF AOl. 

From ModComp user exchange meeting; Fort Lauderdale, 
FL, USA (5 Dec 1977). 

To facilitate the control system of Doublet III, an experimen- 
tal thermonuclear fusion device, it is desirable that the I/O oper- 
ations to CAMAC be set up as modules. These modules are imple- 
mented through a command language known as POPS. POPS is an 
interpretive compiler written mostly in FORTRAN, and intended 
for interactive terminal use. The control computer is the ModComp 
IV. The snytax of the POPS language and the method of command 
language interface to the Doublet III device are described. The 
operation of POPS and the implementation of CAMAC interface to 
POPS are discussed. Finally, the adaptation of POPS to operate 
under ModComp MAX IV is considered. 9 figures, 2 tables. (RWR) 


PLASMA CONFINEMENT AND HEATING 
REFER ALSO TO CITATION(S) 20507, 20627, 20653 


20450 (CONF-771029—82) Plasma position dynamics of ISX 
tokamak. Burenko, O. (Oak Ridge National Lab., Tenn. (USA)). 
1977. Contract W-7405-ENG-26. 5p. Dep. NTIS, PC A02/MF AO1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

Perturbation equations of a tokamak plasma equilibrium posi- 
tion have been developed. Neglecting second and higher order 
effects, oscillatory high frequency solution is obtained, and an ap- 
proximated low frequency plasma motion dynamics transfer function 
is derived. This function allows a manageable study of a tokamak 
plasma equilibrium position stability and practical syntheses of the 
associated plasma position feedback control systems. One of the 
major parameters governing plasma equilibrium position stability of 
a tokamak is shown to be the vacuum vessel eddy current delay time 
constant. 


20451 (ORNL/TM—6052) Electron cyclotron heating in toka- 
maks. Eldridge, O.; Namkung, W.; England, A.C. (Oak Ridge Na- 
tional Lab., Tenn. (USA)). Nov 1977. Contract W-7405-ENG-26. 
38p. Dep. NTIS, PC A03/MF AO1. 
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Tokamaks may be efficiently heated at electron cyclotron 
resonance by launching of the extraordinary wave from the inside of 
the torus with a simple waveguide aperture. For typical tokamak 
parameters, 90% of the incident energy is absorbed in one traversal 
of the resonant surface. There is an effective maximum density for 
linear heating at the point where the plasma frequency is equal to the 
cyclotron frequency. The bulk of the plasma electrons is heated, 
increasing the perpendicular energy with no tendency to accelerate a 
high energy tail of the velocity distribution. The ordinary wave may 
be launched from outside the torus with somewhat smaller heating 
efficiency. Heating rates and velocity diffusion coefficients are pre- 
sented. 


20452 Plasma confinement and skin currents in a small tokamak 
with turbulent heating. de Kluiver, H.; Barth, R.; Brocken, H.J.B.M.; 
Caarls, J.J.L.; de Groot, B.; Kalsbeek, H.W.; Piekaar, H.W.; de 
Stigter, B.; van Andel, H.W.H.; van der Ven, H.W. (Stichting voor 
Fundamenteel Onderzoek der Materis, Jutphaas (Netherlands). Insti- 
tuut voor Plasma-Fysica). Phys. Lett., A; 62: No. 3, 157-160(8 Aug 
1977). 

Results on plasma confinement, heating, suprathermal radi- 
ation and overall conductivity together with the time development 
of radial current density profiles during current-driven turbulence in 
the toroidal device 'TORTUR’ are reported. 


20453 Ion temperature in the T-9 finger-ring tokamak. Bortni- 
kov, A.V.; Brevnov, N.N.; Zhukovskii, V.G.; Pergament, V.I. (I. V. 
Kurchatov Institute of Atomic Energy, Moscow). Sov. J. Plasma 
Phys. (Engl. Transl.); 3: No. 3, 294-298(May 1977). 

Experimental data on the ion temperature in the T-9 finger- 
ring tokamak are reported. In the quasisteady stage of the discharge, 
the ion temperature corresponds well to the value calculated from 
the Artsimovich equation. There is an anomalous ion heating to high 
temperature (T/sub i/>T/sub e/) during the initial stage of the 
plasma formation. This anomalous heating is strongly affected by the 
initial gas pressure and is accompanied by intense MHD waves, the 
striking of the limiter by the beam of runaway electrons, and a 
change in the plasma configuration. 


20454 Plasma pressure, energy lifetime, and electron temperature 
in the T-9 finger-ring tokamak. Bortnikov, A.V.; Brevnov, N.N.; 
Gerasimov, S.N.; Zhukovskii, V.G.; Pergament, V.I.; Khimchenko, 
L.I. (I. V. Kurchatov Institute of Atomic Energy, Moscow). Sov. J. 
Plasma Phys. (Engl. Transl.); 3: No. 3, 298-302(May 1977). 

The method for measuring the macroscopic properties of the 
plasma in the T-9 tokamak, which has a noncircular plasma cross 
section, is described. This method is based on the integral relations 
derived by Shafranov [Plasma Phys. 13, 757 (1971)] and Zakharov 
and Shafranov, {Zh. Tekh. Fiz. 43, 225 (1973) [Sov. Phys. Tech. 
Phys. 18, 151 (1973)]} for a plasma with a cross section of arbitrary 
shape. Experimental results on £1, tau/sub E/, and T/sub e/ in the 
T-9 finger-ring takamak are reported. 


20455 Spectral study of adiabatic plasma compression in a toka- 
mak. Kaganskii, M.G.; Kalmykov, S.G.; Lebedev, S.V.; Shakhovets, 
K.G. (A. F. Ioffe Physicotechnical Institute, Academy of Sciences 
of the USSR, Leningrad). Sov. J. Plasma Phys. (Engl. Transl.); 3: No. 
3, 382-386(May 1977). 

The line emission of impurity ions in the visible and UV 
regions has been studied. The spatial distribution of the emission 
intensity yields the radial profile of the electron temperature in the 
ohmic-heating regime, which precedes the magnetic compression of 
the plasma. The temperature profile is constructed with the help of 
experimental results on Thomson scattering of a laser beam. The 
profile T/sub e/(r) in the compressed plasma is determined from the 
time evolution of the intensities of the spectral lines. This profile is 
substantially asymmetric, because of an outward displacement of the 
inner magnetic surfaces as the result of an increase in B/sub j/. 
Calculations on the basis of the plasma properties show that B/sub j/ 
increases from 0.6 to 2.0—2.5 in the course of the compression. The 
maximum electron temperature in the compressed plasma is ~400 
eV, which is higher by a factor or 1.7 than that calculated under the 
assumption of purely adiabatic heating. The implication is an im- 
provement in the thermal insulation of the plasma. The energy 
lifetime increases from 150 psec in the case of ohmic heating to 800 
usec in the compressed plasma. The time evolution of the radial 
profile of the intensity of the O V line confirms the efficiency of the 
heating of the plasma by the magnetic field. The plasma density 
increases by a factor of three during the compression, in accordance 
with the adiabatic law. 


20456 Fast-wave heating of a toroidal plasma near the ion cyclo- 
tron frequency. Cattanei, G.; Croci, R. (Max-Planck-Institut fuer 
Plasmaphysik, Garching/Muenchen (Germany, F.R.)). Nucl. Fusion; 
17: No. 2, 239-249(1977). 

The absorption coefficient of the magnetosonic wave at the 
ion cyclotoron resonance is evaluated, in the limit of rare collisions, 
for a toroidal plasma with due allowance for the effect of the 
rotational transform. It is found that, when the parallel wave number 
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ksub(z) imposed by the external ras structure is small, the 

wer absorption is much larger than that previously evaluated; it is 
independent of ksub(z) and does not vanish, as in a uniform magnetic 
field, for ksub(z)=0. The plasma loading of an external coupling 
structure and the radial dependence of the absorbed power are 
evaluated. A critical radius above which the toroidal modes overlap, 
allowing for a small Q-value of the launching structure over a wide 
density range, is deduced. 


20457 Compact experiments for a-particle heating. Coppi, B. 
Comments Plasma Phys. Controlled Fusion; 3: No. 2, 47-62(1977). 

It is gue to develop a line of compact devices in which 
sufficiently high plasma currents can be induced to confine the 3.5 
MeV a-particles that are produced in D-T reactions. This line is 
suggested as a —_— program to the development of large volume 
tokamaks which is being undertaken on a worldwide basis. 


20458 Determination of the energy confinement time in the stel- 
larator W VII-A. Marlier, S.; Ringler, H. (Association Euratom-Max- 
Planck-Institut fuer Plasmaphysik, Garching/Muenchen (Germany, 
F.R.)). Verh. Dtsch. Phys. Ges.; No. 3, 661(1977). (In German). 

From Meeting on plasma and high-speed physics of the 
Deutsche Physikalische Gesellschaft e.V.; Essen, Germany, F.R. (7 - 
10 Mar 1977). 


20459 Confinement time and secondary current density. Wolf, 
G.H. (Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.). 
Inst. fuer Plasmaphysik; Euratom-Kernforschungsanlage Juelich 
G.m.b.H. (Germany, F.R.)). Verh. Dtsch. Phys. Ges.; No. 3, 
701(1977). (In German). 

From Meeting on plasma and high-speed physics of the 
Deutsche Physikalische Gesellschaft e.V.; Essen, Germany, F.R. (7 - 
10 Mar 1977). 


20460 Radiation-produced forces in  laser-heated plasmas. 
Brueckner, K.A. (California Univ., San Diego, La Jolla (USA). 
Dept. of Physics); Janda, R.S. (Physical Dynamics, Inc., La Jolla, 
Calif., USA). Nucl. Fusion; 17: No. 3, 451-453(1977). 

The effects of electrostrictive forces on a laser-heated plasma 
have been calculated for different laser wave-lengths using a hydro- 
dynamic code of standard form. Large density discontinuities and 
marked fluctuations in reflectivity are predicted. 


20461 Spatial depletion of the lower hybrid cone through para- 
metric decay. Chen, L.; Berger, R.L. (Princeton Univ., N.J. (USA). 
Plasma Physics Lab.). Nucl. Fusion; 17: No. 4, 779-785(1977). 

Analytic solutions for the envelope structures of two non- 
linearly coupled lower hybrid waves propagating along their respec- 
tive cone trajectories are obtained. The coupling occurs through 
induced scattering by particles. The results indicate anomalous spa- 
tial pump depletion. Implications to lower hybrid plasma heating 
experiments are also discussed. 


20462 Role of impurities and electric field in plasma heating by 
an injected neutral beam in tokamaks. Dnestrovskii, Yu.N.; Kosto- 
marov, D.P.; Smirnov, A.P. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. Atomnoj 
Ehnergii). Nucl. Fusion; 17: No. 3, 433-442(1977). 

The authors discuss the problem of the distribution function 
of injected ions in a plasma, which is reduced to a linear two- 
dimensional parabolic differential equation. By means of numerical 
integration of the problem it is verified that the presence of impuri- 
ties in the plasma increases the diffusion of fast ions into the loss 
cone. The authors have elucidated the conditions under which the 
aggregate influence of impurities and the loss cone leads to a 
substantial change in the fast-ion energy balance. The magnitude of 
the additional energy transferred from the electric field to the hot 
ions has been determined together with the conditions of transition 
to the whistle” regime. 


20463 Plasma containment in cusp-shaped magnetic fields. 
Haines, M.G. (Imperial Coll. of Science and Technology, London 
(UK). Dept. of Physics). Nucl. Fusion; 17: No. 4, 811-858(1977). 

Advances in the subject of plasma containment in cusp- 
shaped magnetic fields over the past six or more years are reviewed. 
Particular emphasis is placed on the structure and thickness of the 
sheath separating a field-free plasma from a vacuum magnetic field. 
Recent experimental results suggest possibly that the thickness could 
be the geometric mean of the electron and ion Larmor radii, com- 
pared to earlier results in which the thickness measured was nearer 
the ion Larmor radius. The electric field in the sheath is important 
not only in determining its structure but also in problems associated 
with flow, end shorting, losses, and plasma rotation and stability. 
The present status of radio-frequency and electrostatic plugging of 
the ends is presented. Liner implosion to obtain extreme, and per- 
haps optimal, conditions for controlled fusion is a new aspect of this 
subject which deserves some attention. Hybrid schemes which 
employ cusp-shaped magnetic fields as an essential part of their 
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containment configuration include the linear picket fence, the spheri- 
cal multipole magnetic trap, the stuffed cusp, the caulked stuffed 
cusp, the caulked cusp torus (CCT), the toroidal line cusp (or 
Tormac), and the containment of a flowing plasma in toroidal 
multiple cusps (the Polytron). These are reviewed, and their advan- 
tages and disadvantages for fusion are discussed. 


20464 Electron dynamics and the enhancement of Q in mirror- 
magnetic wells. Hall, L.S. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). Nucl. Fusion; 17: No. 4, 681-695(1977). 

It is shown that reconsideration of the electron dynamics 
leads to significant corrections in computing the classical equilibrium 
of mirror confinement systems. The need to revise earlier models is 
shown by comparison with experiment. The effect of an external 
plasma upon energy loss is examined, and an analysis of the problems 
of secondary emission at end walls is made. New computations of 
the quality parameter Q and of ntau are made from Fokker-Planck 
equations modified to more realistically account for the electron 
dynamics. Curves are plotted enabling optimal values of Q and ntau 
to be determined through control of the electron temperature (i.e. 
electron energy losses) and through control of the ambipolar poten- 
tial. 


20465 Expansion of laser-produced plasmas in stellarator fields. 
Lengyel, L.L. (Max-Planck-Institut fuer Plasmaphysik, Garching/ 
Muenchen (Germany, F.R.)). Nucl. Fusion; 17: No. 4, 805-809(1977). 

The initial acceleration, transverse deceleration, toroidal ex- 
pansion, and dynamic transition to equilibrium of laser-produced 
plasmoids in stellarator fields is considered. As is shown, the trans- 
verse deceleration may be subject to a Kruskal-Schwarzschild insta- 
bility. The losses associated with radial drift during the toroidal 
expansion remain tolerable as long as the magnetic field does not 
fully penetrate the plasma. Further losses can be expected during the 
dynamic transition to equilibrium distributions, particularly at low 
plasma temperatures. The losses may be effectively reduced by 
suitable selection of the initial plasma (laser) parameters. 


20466 Relativistic corrections to the ponderomotive force. Lind- 
man, E.L.; Stroscio, M.A. (Los Alamos Scientific Lab., N.Mex. 
(USA)). Nucl. Fusion; 17: No. 3, 619-621(1977). 


20467 Electron-cyclotron heating of plasma in toroidal systems. 
Litvak, A.G.; Permitin, G.V.; Suvorov, E.V.; Fraiman, A.A. 
(Gor'kovskij | Gosudarstvennyj Univ. (USSR). Nauchno- 
Issledovatel’skij Radiofizicheskij Inst.). Nucl. Fusion; 17: No. 4, 659- 
665(1977). ‘ 

Absorption of microwave energy at electron-cyclotron fre- 
quency is a promising method of heating plasma to thermonuclear 
temperatures in large toroidal devices in which the energy confine- 
ment time exceeds the characteristic time of energy exchange be- 
tween the electron and ion components of the plasma. The smallness 
of the wavelength compared with the dimensions of the system 
makes it possible to use quasi-optical waveguides which are easy to 
match with the plasma. The microwave power, injected in the form 
of an ordinary wave from the outer part of the torus in the direction 
of increase of the toroidal component of the magnetic field, is 
efficiently absorbed if the dimensions of the tokamak are greater 
than or of the order of those of the T-10 device and the initial 
temperature of the plasma is greater than lkeV. In the quasi- 
continuous heating regime and with reasonable microwave beam 
cross-sections non-linear effects have no appreciable effect on the 
cyclotron heating efficiency. 


20468 Enhanced plasma losses due to secondary currents. Wolf, 
G.H. (Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.). 
Inst. fuer Plasmaphysik). Nucl. Fusion; 17: No. 3, 629-631(1977). 


20469 Power balance and impurities in two-component, multiple- 
mirror reactors. Yang, S.T.; Lieberman, M.A. (California Univ., 
Berkeley (USA). Electronics Research Lab.). Nucl. Fusion; 17: No. 
4, 697-712(1977). 

A multiple-mirror DT reactor with injected power supplied 
by a fast neutral D beam is considered, and the power-balance 
equations for the hot and warm components are solved. For a fixed 
mirror ratio M; anf fixed Q=fusion power/injected power, the 
warm- and hot-deuterium fractions, the warm temperature, and the 
injection energy are determined so as to minimize the plasma pres- 
sure-reactor length product pL. The equilibrium hot-ion distribution 
and the energy transfer factors are found analytically from the 
Fokker-Planck equation. For Q=2.8 and M; =3.3, it is found that 
the additional hot-component fusion reactions produce a 26% reduc- 
tion in piL to 4X10°barm. The seeding of the plasma with low-Z 
impurities so as to reduce the axial power loss has also been 
considered. Using a corona equilibrium model and optimizing the 
impurity fraction, an additional 10% reduction in piL is obtained. 


20470 (UCRL-Trans—11280) Confinement of plasma in a purely 
toroidal magnetic trap with a self-consistent electric field. Bulyginskii, 
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D.G.; Yuferev, V.S.; Galaktionov, E.V. 1977. Translation of Pre- 
print No. 545. 17p. Dep. NTIS, PC A02/MF AO1. 

A possible mechanism of formation of an equilibrium plasma 
configuration of a currentless toroidal pinch enclosed in a conduct- 
ing chamber in a toroidal magnetic field is discussed qualitatively. In 
this case, the rotation of the plasma with respect to the azimuth of 
the minor section in crossed fields acts as the rotational transforma- 
tion. Electric fields of sufficient intensity are formed automatically as 
a result of charge separation caused by toroidal drift or as a result of 
predominant losses of particles of the same sign. The macroscopic 
force balancing the uncompensated part of the gas-kinetic pressure 
along the major radius is the force of interaction of the excess plasma 
charge with the charge of the image on the inner wall of the 
conducting chamber. It is shown as an estimate that this does not 
require very high fields if the polarizability of a dense plasma is 
taken into account. It is noted that the configuration in question is 
free from “blocked” particles and associated effects. 


20471 Investigation of ion heating on a relativistic electron beam 
injection into a plasma. Koidan, V.S.; Rogozin, A.I. (AN SSSR, 
Novosibirsk. Inst. Yadernoj Fiziki). Zh. Eksp. Teor. Fiz.; 71: No. 5, 
1837-1848(Nov 1976). (In Russian). 

Results are presented of an experimental investigation of the 
distribution function and amount of heated ions produced on injec- 
tion of a relativistic electron beam into a plasma. An approximately 1 
MeV beam with a current 7-10 kA and duration approximately 70 
nsec has been injected into a plasma with a density 3 x 10?*-4 x 10** 
cm™~® located in a 6-12 kOe magnetic field. Ion heating has been 
investigated by analysing the fast neutral charge-exchange particles 
emitted from the plasma across the magnetic field. The form of the 
distribution function and number of heated ions are found to depend 
in a pronounced manner on the density of the initial plasma. For a 
plasma density n > 10'* cm~® the ion distribution function in the 
energy range studied is close to the Maxwellian and the heated ion 
density is 10~*-10~* of the total number of ions. With decrease of 
plasma concentration (n < 10'* cm~*) the distribution function 
begins to differ from the equilibrium function and the number of 
heated ions increase, comprising up 10-20% of the total amount of 
ion. At low densities the distribution function may be interpreted as 
a ‘two-temperature’ function; however the distribution of all plasma 
ions under all conditions differs from the equilibrium form. At high 
densities (n > 10'* cm~*) ion heating occurs in the space occupied 
by the electron beam. With decrease of the plasma density (n < 5 x 
101° cm~*) heating of the ions is observed throughout the plasma 
column. Possible mechanisms of ion heating are discussed. 


20472 Dynamics of plasma heating on ion acoustic instability. 
Kalmykov, Yu.K. Zh. Tekh. Fiz.; 46: No. 3, 484-490(Mar 1976). (In 
Russian). 

A simple model of current plasma heating in the presence of 
the ion-sound instability has been considered. The equations for 
electron and ion temperatures at not very small times of current 
buildup are solved analytically, and for a more general case are 
investigated on a computer. The model has been used for a descrip- 
tion of plasma heating a longitudinal pinch. The problem on diffu- 
sion of a magnetic field of the current with the ion-sound instability 
is solved. 


20473 Study on particle lifetime in a pulsed electromagnetic trap. 
Lavrent’ev, O.A.; Potapenko, V.A.; Stepanenko, I.A. ZA. Tekh. Fiz.; 
46: No. 1, 115-120(Jan 1976). (In Russian). 

Plasma confinement has been investigated in a trap with a 
pulse magnetic field of a cusped geometry and with an electrostatic 
field closing magnetic slits. Density and decay constant of plasma are 
determined by the total yield of charged particles at the moment of 
removing the circular electrostatic ‘plug’. The mean electron lifetime 
is determined as a function of the gas pressure taking account of 
supplementary ionization. The results obtained are compared with 
classical diffusion. 


20474 Plasma sors by short-wave laser radiation. Zakharov, 
S.D.; Pimenov, V.P.; Plis, A.I.; Shchegliov, V.A. (Moskovskij Eh- 
nergeticheskij Inst. (USSR)). Zh. Tekh. Fiz.; 46: No. 1, 121-124(Jan 
1976). (In Russian). 

The process is considered of monochromatic radiation propa- 
gation in a plasma in the presence of electron heat conductivity. A 
universal equation has been obtained on employing representation of 
temperature as a generalized function of the region with a thermal 
wave; by the equation it is possible to determine the width and 
temperature of the region. Particular cases are analysed. 


PLASMA DIAGNOSTICS 
REFER ALSO TO CITATION(S) 20741 
20475 (LA—6961-MS) Automated computer analysis of plasma- 


streak traces from SCYLLAC. Whiteman, R.L.; Jahoda, F.C.; 
Kruger, R.P. (Los Alamos Scientific Lab., N.Mex. (USA)). Nov 
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1977. Contract W-7405-ENG-36. 23p. Dep. NTIS, PC A02/MF 
AOl. 


An automated computer analysis technique that locates and 
references the approximate centroid of single- or dual-streak traces 
from the Los Alamos Scientific Laboratory SCYLLAC facility is 
described. The technique also determines the plasma-trace width 
over a limited self-adjusting region. The plasma traces are recorded 
with streak cameras on Polaroid film, then scanned and digitized for 
processing. The analysis technique uses scene segmentation to sepa- 
rate the plasma trace from a reference fiducial trace. The technique 
employs two methods of peak detection; one for the plasma trace 
and one for the fiducial trace. The width is obtained using an edge- 
detection, or slope, method. Timing data are derived from the 
intensity modulation of the fiducial trace. To smooth (despike) the 
output graphs showing the plasma-trace centroid and width, a tech- 
nique of "twicing” developed by Tukey was employed. In addition, 
an interactive sorting algorithm allows retrieval of the centroid, 
width, and fiducial data from any test shot plasma for post analysis. 
As yet, only a limited set of the plasma traces has been pr 
with this technique. 


20476 Spectra of Mo XXX, XXXI, and XXXII from a laser- 
produced plasma. Burkhalter, P.G.; Reader, J.; Cowan, R.D. by <1 
6483, Naval Research Laboratory, "Washington, D.C. 20375). J. Opt. 
Soc. Am.; 67: No. 11, 1521-1525(Nov 1977). 

Spectra of highly charged Mo ions generated in a laser- 
produced plasma were observed from 10 to 190 A with a 3 m 
grazing- incidence spectrograph. Line identifications in Mo XXX— 
XXXII were made with the help of relativistic Hartree-Fock calcu- 
lations. In Mo XXXI (Mg-like) the 3s? 'So—3s3p 'P; resonance line 
was found to be at 115.944 A. In Mo XXXII (Na-like) the 3s ?S/sub 
1/2/—3p *#P/sub 3/2,1/2/ resonance lines are at 127.814 and 176.62 
A. These values support the recent identifications of these lines in 
the Princeton ST tokamak by Hinnov. The density-sensitive 3p ?P/ 
sub 3/2/—3d *D/sub 5/2/ transition in Mo XXXII is at 126.937 A. 
At shorter wavelengths, the 3s—4p transitions of Mo XXXII are at 
14.384 and 14.565 A. 


20477 (UCRL-Trans—11296) Mathematical methods of process- 
ing images obtained by ultrahigh-speed electron-optical 
Platonov, V.N.; Prokhorov, A.M.; Pyt’ev, Yu.P.; Sveshnikov, A.G.; 
Shchelev, M.Ya. (AN SSSR, Moscow. Fizicheskij Inst.). Nov 1977. 
Translation of Preprint No. 45, AN SSSR, Fizicheskii Institut imeni 
P.N. Lebedeva, Moscow, 1977. 14p. Dep. NTIS, PC A02/MF AO1. 
Problems of digital processing of images obtained by means of 
ultrahigh-speed electron-optical cameras operating in the linear scan- 
ning mode are discussed. General aspects of digital image processing 
such as coding, filtering, and restoration are analyzed briefly. A 
mathematical approach to the estimation of the instrument function 
of an image converter (IC) is proposed. It is shown that the restora- 
tion of images distorted by the action of the instrument function of 
an IC reduces mathematically to the solution of an integral equation 
describing the recording system of the IC. The regularization proce- 
dure employed in solving such an integral equation is described. 
Some examples of elimination of geometric distortions from images 
obtained by means of IC are given. 4 figures. 


20478 Holographic schlieren investigation of laser-induced plas- 
mas. Chan, P.W.; Lee, C.S. (Colorado State Univ., Fort Collins 
(USA). Dept. of Electrical Engineering). Phys. Lett., A; 62: No. 1, 
33-35(11 Jul 1977). 

Quantitative holographic schlieren studies of a CO laser 
induced breakdown in argon have been made using a pulsed ruby 
laser. Complete mappings of the density gradient profiles at different 
temporal stages of the plasma are obtained. The density gradients are 
integrated to obtain density profiles which compare well with those 
obtained directly by holographic interferometry. 


20479 Measurement of low electronic temperature in weakly 
magnetized plasma. Debrie, R.; Decreau, P.M.C. (Orleans Univ., 45 
(France)). Phys. Lett., A; 61: No. 7, 457-458(27 Jun 1977). 

The measurement of low electronic temperature by radiofre- 
quency quadrupole probe has been obtained in weakly magnetized 
argon plasma. The comparison with the experimental results in 
unmagnetized plasma confirm that the probe act as an interferometer 
for the electrostatic waves. 


20480 Bolometer with high time resolution for studying the 
energy loss in tokamaks. Kaganskii, M.G.; Lashkul, S.I.; Shakhovets, 
K.G. (A. F. Ioffe Physicotechnical Institute, Academy of Sciences 
of the USSR, Leningrad). Sov. J. Plasma Phys. (Engl. Transl.); 3: No. 
3, 386-388(May 1977). 

A bolometer with a sensitivity of ~10-® J/cm? and a time 
resolution of ~10 psec is described. Oscilloscope traces of the 
bolometer signals are shown for various operating conditions in the 
Tuman-2 device. The energy loss rate changes in the course of the 
discharge under conditions characterized by the disruptive instabil- 
ity. 
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20481 Intensity ratio of fine-structure components of hydrogen- 
like ions in a dense plasma. Vinogradov, A.V.; Skobelev, LY.; 
Yukov, E.A. (P. N. Lebedev Physics Institute, Academy of Sciences 
of the USSR, Moscow). Sov. J. Plasma Phys. (Engl. Transl.); 3: No. 3, 
389-394(May 1977). 

The intensity ratio of the fine-structure components of hydro- 
gen-like ions is studied as a function of the plasma density in 
connection with the problem of diagnostics for dense plasmas. An 
equation is derived for the population ratio of the 2p/sub 1/2/ and 
2p/sub 3/2/ levels in an optically thin plasma. It is shown that over a 
broad density range this ratio differs from one-half because of a 
difference in the rates of the 2s/sub 1/2/—2p/sub 1/2/ and 2s/sub 
1/2/—2p/sub 3/2/ transitions due to collisions with electrons and 
ions. The population ratio is independent of the density, governed by 
the mechanism by which the levels with main quantum number n=2 
are populated. It is shown that two excitation mechanisms: photore- 
combination and excitation from the ground state: correspond to 
qualitatively different relations between the component intensities. 
The intensity ratio is studied as a function of the electron and ion 
temperatures. Sample calculations are carried out for the Mg XII 
ion. 


20482 Shape of atomic absorption lines for laser-irradiated plas- 
mas, Baryshnikov, F.F.; Lisitsa, V.S. (I. V. Kurchatov Institute of 
Atomic Energy, Moscow). Sov. J. Plasma Phys. (Engl. Transl.); 3: 
No. 3, 398-403(May 1977). 

The line shape for atomic absorption of resonant laser radi- 
ation in a plasma is calculated. The shape turns out to depend on the 
temperature of the plasma ions, T/sub i/, and can be used to 
determine this temperature. The cases of the linear and quadratic 
Stark effect are taken into account. For both cases, functions are 
calculated for use in determining the shape of the atomic line in 
strong laser fields. These functions are used for a sample calculation 
of the shape of the line 8. A study is made of the change in the 
quantization axis of the atom in a strong laser field. This change 
results in a marked decrease in the absorption. Certain experimental 
aspects of laser plasma diagnostics are discussed. 


20483 Possibilities of active local diagnostics of impurity ions in 
a hot plasma. Afrosimov, V.V.; Gordeev, Yu.S.; Zinov’ev, A.N. 
(AN SSSR, Leningrad. Fiziko-Tekhnicheskij Inst.). Pis'ma Zh. Tekh. 
Fiz.; 3: No. 3, 97-101(12 Feb 1977). (In Russian). 


20484 Cyclotron radiation as a diagnostic tool for tokamak plas- 
mas. Celata, C.M.; Boyd, D.A. (Maryland Univ., College Park 
(USA). Dept. of Physics and Astronomy). Nucl. Fusion; 17: No. 4, 
735-759(1977). 

A code has been developed which calculates the cyclotron 
radiation spectrum emitted by a slab model tokamak plasma in a 
direction outward along a major radius. The calculation assumes 
both a thermal and a suprathermal electron component for the 
plasma, and includes the effects of self-absorption of the radiation by 
the thermal plasma. Various methods are described by which the 
cyclotron radiation spectrum can be unfolded to obtain parameters 
of the electron population. A procedure is described by which the 
electron temperature profile can be obtained from spectral measure- 
ments of the cyclotron emission at optically thin frequencies. No 
absolute calibration of the detection equipment is needed for this 
method. The code can be used to find parameters of the suprather- 
mal distribution function from its synchrotron emission spectrum, 
and for the special case of suprathermal electrons at a constant major 
radius, analytical results are obtained. Finally, the code has been 
used to calculate cyclotron spectra for various tokamaks: CLEO, 
TFR, ATC, PLT, and Alcator. 


20485 (ORNL-tr—4535) Optical diagnosis of a dense unsteady 
plasma. Zakharenkov, Yu.A.; Kologrivov, A.A.; Sklizkov, G.V.; 
Shikanov, A.S. (AN SSSR, Moscow. Fizicheskij Inst.). 1977. Trans- 
lated from pp 1-16 of Preprint No. 74, Quantum Radiophysics, The 
P.N. Lebedev Order of Lenin Physical Institute, The Academy of 
Sciences of the USSR, Moscow, 1977. 8p. Dep. NTIS, PC A02/MF 
A0l. 


Optical methods for investigating the expansion symmetry of 
a laser plasma and the temporal evolution of the electron density 
profile N/sub e/ (r, t) are developed. The behavior of the critical 
plasma surface of shell targets is investigated. The results of different 
methods are compared. 


20486 Geometry factors for TEsub(omn) resonance cavities for 
diagnostics of large-diameter plasmas. Janzen, G. (Sydney Univ. 
(Australia). School of Electrical Engineering). Aust. J. Phys.; 29: No. 
5, 389-394(Oct 1976). 

Mode-suppressing resonators oscillating in TEsub(omn) 
modes only are suggested here for the diagnostics of large-diameter 
plasma columns. Circular cylindrical cavities composed of electrical- 
ly insulated parallel rings have been found to give the best Q values. 
Geometry factors are presented for TEsub(omn) resonance mode 
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cavities (m = 1.,...,7; arbitrary n) for different density profiles and 
filling ratios, allowing absolute electron density determinations. 


20487 Measurement of plasma density by a 337 sm interfero- 
meter. Giannela, R.; Grolli, M. (Comitato Nazionale per l'Energia 
Nucleare, Frascati (Italy). Lab. Gas Ionizzati). Nuovo Cim., B; 34: 
No. 1, 95-102(11 Jul 1976). 

A far-infra-red interferometer for the measurement of plasma 
density in a Tokamak experiment (T.T.F.) is described. The appara- 
tus consists of a 5 mW HCN laser, a Michelson interferometer and 
an In-Sb cryogenic detector. The sensibility is of 0.025 ‘fringe’, 
equivalent to an average plasma density of S.10'le/cm* over a path 
of 10 cm. Experimental results agree with those obtained with a 2 
mm microwave interferometer. 


20488 Laser interferometry of a THETA - pinch plasma with an 
azimuthal magnetic field. Volkov, Ya.F.; Dyatlov, V.G.; Kotsu- 
banov, V.D.; Limar, N.V.; Nikol’skii, I1.K. (AN Ukrainskoj SSR, 
Kharkov. Fiziko-Tekhnicheskij Inst.). Zh. Tekh. Fiz.; 46: No. 3, 575- 
579(Mar 1976). (In Russian). 

Plasma density as a function of discharge parameters is mea- 
sured by a laser interferometer (lambda = 10.6,3.39, 0.63 m). The 
maximum density of plasma compressed by a magnetic field is shown 
to be linearly increasing with the gas pressure up to 10° mm Hg and 
reaches the values n (>=) 10'® cm™* The minimum value of the 
parameter q, required for the stability of closed magnetic configura- 
tions observed in the system under consideration, is close to those 
predicted by the theory of stability of toroidal systems with noncir- 
cular cross sections of magnetic surfaces (q approximately 2). Under 
gas pressures below 10~? mm Hg plasma properties are determined 
by turbulent processes. 


20489 Application of the resonator method for determination of 
plasma density and distribution to denser plasmas of larger volume. 1. 
Potentialities of distributed coupling system. Moskalev, I.N. ZA. 
Tekh. Fiz.; 46: No. 1, 90-101(Jan 1976). (In Russian). 

In spite of a great number of SHF methods for measuring the 
plasma density, in small-size installations (5-20 cm in diameter) the 
density of charged particles Nn is determined approximately so far. 
It is connected with difficulties of determining the density distribu- 
tion function over coordinates N (R, G, Z). The authors have 
reported earlier on measuring the function N(r) for the case of the 
axial-symmetrical plasma with density of approximately 10'°cm™* 
using an open barrel-shaped resonator of 2a = 68 mm in diameter 
operating in the 8-mm range. The possibility of extending the 
method to larger installations and higher densities is considered. It is 
shown that using the system of distributed excitation makes it 
possible to measure the distribution of N(r) in the frequency range 
approximately 200 + 160 GHz. The upper limits of measurements 
are determined by the condition of equality of the mean distance 
between resonance lines to the maximum frequency shift. In case 
there is no connection between an operating mode and the neigh- 
bouring oscillations, these limits may be increased by several times. 


20490 Application of the resonator method for determination of 
plasma density and distribution to denser plasmas of larger volume. 
Part 2. Rarefaction of eigenvalue frequency spectra of shf resonators 
by absorbing rings. Moskalev, I.N. Zh. Tekh. Fiz.; 46: No. 1, 102- 
108(Jan 1976). (In Russian). 

A method of rarefying the spectrum of intrinsic frequencies of 
an SHF axisymmetrical resonator is considered with the help of 
absorbing rings. Rarefaction by approximately 5 times has been 
obtained experimentally in a resonator of 70 mm in diameter excited 
in the range of 8 mm. It is discussed whether it is possible to extend 
this method to resonators of larger sizes for measuring the spatial 
distribution of plasma density in tokamak type installations. 


20491 Soft x-ray vacuum ultraviolet diagnostics of high density, 
high temperature plasmas at the Air Force Weapons Laboratory. 
Burns, E.J.T. (Air Force Weapons Lab., Kirtland AFB, NM). pp 
117-128 of In Advances in x-ray analysis. Volume 18. Pickles, W.L. 
(ed.). New York; Plenum Press (1975). 

From 23. annual conference on applications of x-ray analysis; 
Denver, CO, USA (7 Aug 1974). 

See CONF-740809—. 

Soft x-ray, vacuum ultraviolet diagnostics of high tempera- 
ture, high density plasmas are used to determine the temporal, 
spatial, spectral and total fluence of radiation emitted from plasmas. 
Some of the radiation diagnostics used to characterize these plasmas 
are: metallic photocathodes with thin anodes; Ross filter--PIN detec- 
tor combination; time-resolved pinhole cameras; metallic calori- 
meter; bent crystal and grazing incidence spectrographs; and differ- 
entially pumped, windowless, Samson-type ionization chambers. 


20492 X-ray diagnostics of laser produced plasmas using 
CaF,(Dy) thermoluminescent dosimeters. Mayer, F.J.; Montry, G.R.; 
Benn, E. (KMS Fusion, Inc., Ann Arbor, MI). pp 169-183 of In 
Advances in x-ray analysis. Volume 18. Pickles, W.L. (ed.). New 
York; Plenum Press (1975). 
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From 23. annual conference on applications of x-ray analysis; 
Denver, CO, USA (7 Aug 1974). 

See CONF-740809—. 

The use of CaF2(Dy) thermoluminescent dosimeters to diag- 
nose the x-radiation from 1.06 jz laser-produced plasmas is described. 
The TLD’s have been used in various cassettes to measure total x- 
ray yield and the x-ray continuum out to approximately 100 keV. 
Described are experiments pertaining to maintenance and recovery 
of TLD soft x-ray response, their linearity, insensitivity to 1.06 p 
laser light, and energy calibration. Also, described are the TLD 
attenuation experiments in the “soft” *and “hard” components of the 
laser plasma x-ray spectrum. 


20493 Subnanosecond x-ray measurements using a unitary organ- 
ic crystal and image converter streak camera. Nuttelman, R.A.; Ep- 
stein, H.M.; Beal, J.W.; Mallozzi, P.J. (Battelle Columbus Labs., 
OH). pp 197-203 of In Advances in x-ray analysis. Volume 18. 
Pickles, W.L. (ed.). New York; Plenum Press (1975). 

From 23. annual conference on applications of x-ray analysis; 
Denver, CO, USA (7 Aug 1974). 

See CONF-740809—. 

A time dependent x-ray diagnostic technique based on the fast 
rise time characteristics of unitary crystals is demonstrated, and a 
correction for decay time is determined for anthracene crystals. The 
method has a probable time resolution capability better than 10 
picoseconds. The shape of the x-ray pulse emitted by laser-generated 
plasmas is measured by this method and found to be similar to the 
shape of the laser pulse for laser pulse widths of 1.5 to 3.5 nanose- 
conds. 


20494 X-ray pulse calorimetry of laser-produced plasmas. Violet, 
C.E.; Petruzzi, J.; McQuaid, J.H.; Boster, T.A.; Richards, L.M.; 
Mead, S.W.; Saroyan, R.A.; Swain, J.E. (Univ. of California, Liver- 
more). pp 204-212 of In Advances in x-ray analysis. Volume 18. 
Pickles, W.L. (ed.). New York; Plenum Press (1975). 

From 23. annual conference on applications of x-ray analysis; 
Denver, CO, USA (7 Aug 1974). 

See CONF-740809—. 

The x-ray energy emitted from laser-produced plasmas has 
been measured under various experimental conditions. Two Nd-glass 
lasers were used in separate experiments to focus pulsed laser light 
on planar targets. X-ray fluences were measured with newly devel- 
oped silicon detector calorimeters. Results for various experimental 
conditions are reported in terms of the efficiency with which the 
laser light was converted to x-ray energy by plasma production. 


20495 Investigation of the broadening of spectral lines in a pulse 
plasma accelerator. Leskov, L.V.; Malakhov, A.M.; Ragimov, F.Ya. 
J. Appl. Spectrosc. (Engl. Transl.); 18: No. 5, 573-575(May 1973). 

A scanning Fabry-Perot interferometer was used to solve the 
problem of measuring the parameters of the plasma in pulse plasma 
accelerators at different moments in time according to the spectral 
line widths. The use of this instrument made it possible to improve 
the accuracy of the linewidth measurements and record them with a 
time-scale resolution of about 10~® sec. 9 refs. 


PLASMA KINETICS - GENERAL 


20496 (ORNL/TM—6030) Investigation of high energy runaway 
electron confinement in the Oak Ridge tokamak. Zweben, S.J. (Oak 
Ridge National Lab., Tenn. (USA)). Nov 1977. Contract W-7405- 
ENG-26. 287p. Dep. NTIS, PC A13/MF AOI. 

Thesis. 

High energy runaway electrons in the Oak Ridge tokamak 
ORMAK have been investigated through measurement of the 
bremsstrahlung produced when these electrons leave the discharge 
and strike the limiting aperture of the torus. The experimental results 
have been interpreted in terms of a classical single-particle model 
appropriate for collisionless particles in a tokamak, and it has been 
found that most of the confinement properties of high energy 
runaways in ORMAK can be understood on this basis. An experi- 
ment designed to directly test this model has disclosed an anomalous 
transport which has been described by a runaway diffusion coeffi- 
cient D approximately 10? to 10* cm*/sec appropriate for runaways 
near the outside of the plasma. A discussion of the possible mecha- 
nisms for this anomalous transport is given. 


20497 Hydrogen recombination in quasi-stationary thermonucle- 
ar plasma. Gordeev, Yu.S.; Zinov’ev, A.N.; Petrov, M.P. (AN 
SSSR, Leningrad. Fiziko-Tekhnicheskij Inst.). ZA. Eksp. Teor. Fiz., 
Pis'ma Red.; 25: No. 4, 223-227(20 Feb 1977). (In Russian). 


20498 Possibility of heavy-impurity control by light-impurity ra- 
diation in a large tokamak. Shimomura, Y. (Japan Atomic Energy 
Research Inst., Tokai, Ibaraki. Tokai Research Establishment). Nucl. 
Fusion; 17: No. 3, 626-628(1977). 
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20499 Enhancement of the supersonic-subsonic flow transition 
and shock formation of a dense plasma beam by microwaves. Siambis, 
J.G.; Toffolo, W. (Carnegie-Mellon Univ., Pittsburgh, Pa. (USA)). 
Nucl. Fusion; 17: No. 3, 632-638(1977). 


20500 Ion beam focusing in a dense plasma with a current. 
Gabovich, M.D.; Goncharov, A.A.; Protsenko, I.M.; Kharitonov, 
S.V. (AN Ukrainskoj SSR, Kiev. Inst. Fiziki). Ukr. Fiz. Zh. (Russ. 
Ed.); 21: No. 10, 1746-1748(Oct 1976). (In Russian). 


20501 Ion currents, ion-neutral collisions and plasma transport 
phenomena. Millar, D.D. (Sydney Univ. (Australia). School of Phys- 
ics). Aust. J. Phys.; 29: No. 4, 249-261(Aug 1976). 

It is pointed out that, in the commonly encountered plasma 
configuration of perpendicular electric and magnetic fields, the 
Pedersen current (in the E direction) is carried by the ions, the Hall 
current (in the E x B direction) is carried by both ions and electrons 
in nearly equal and mutually cancelling parts, and the Birkeland 
current (in the B direction) is carried by the electrons. One of the 
consequences of the ion current’s existence is that the massive ions 
are accelerated directly by the fields and not, as in a metallic 
conductor, through momentum transfer from the electrons. Another 
is that in the presence of a third neutral component of a partially 
ionized plasma, again a commonly encountered situation, the elec- 
tron component of the plasma may be in effect collisionless, the ion 
component collision-dominated, and the plasma resistivity may then 
be expected to differ markedly from the resistivity calculated on the 
basis of Coulomb collisions between electrons and ions. It is shown, 
for example, that the current structure of an ionizing shock may be 
adequately explained in terms of an ion-carried current subject to a 
resistivity, determined solely by ion-neutral collisions, of value two 
orders of magnitude greater than the Coulomb-collision resistivity. 
In this, as in the other similarly affected plasma transport phenom- 
enon of diffusion, there is no anomaly nor is there need to invoke 
plasma instability or fluctuation theory for further explanation. 


20502 Stimulated Compton scattering in a plasma. II. Asymptotic 
behaviour - Bose condensations - onset of a final equilibrium state. 
Reinisch, G. (Laboratoire de Physique de la Matiere Condensee 
(Associe au CNRS, no. 190) Parc Valrose, 06100-Nice, France). 
Physica, B, C; 83: No. 3, 347-360(Jul 1976). 

A previous study of the self-consistent kinetics of a closed 
system constituted by interacting gases of electrons and photons is 
developed further. The existence of a low frequency region where 
the evolution of the radiation spectrum always leads to a Bose 
condensation is pointed out. This condensation is described. Then 
the asymptotic behaviour of the interaction, where the linear in- 
duced term in the photon kinetic equation (related to Tsub(e)) 
becomes dominant is studied. A ‘blue diffusion’, which leads finally 
to ‘local stationary solutions’ in the high frequency region is pointed 
out: then a sequence of Bose Einstein distributions with a negative 
chemical potential, defined on high frequency intervals and identi- 
fied with these local solutions, is believed to lead to the final 
equilibrium state of the system. The interest of such ‘negative p- 
B.E.D.’' in UV or X-ray astronomy is pointed out. 


20503 Turbulent diffusion in a plasma with a group of high- 
energy ions. Belikov, V.S.; Kolesnichenko, Ya.I. (AN Ukrainskoj 
SSR, Kiev. Inst. Yadernykh Issledovanij). Zh. Tekh. Fiz.; 46: No. 1, 
37-43(Jan 1976). (In Russian). 

Turbulent diffusion in a plasma containing a group of high- 
energy ions is considered. It has been supposed that in the plasma 
waves are excited which interact resonantly with electrons and high- 
energy ions and adiabatically with the main ions. As the general case 
the plasma is taken with a radial electric field. Turbulent fluxes of 
electrons and high-energy ions are shown to be directed outside of 
the plasma column, and those of main ions inside it. Such a character 
of the turbulent diffusion is violated at the boundary of the plasma 
column that leading to a rise of a radial electric field near the 
boundary; the magnitude of the field is evaluated. Criteria of exis- 
tence of anomalous diffusion of particles are studied. As an example 
the results obtained are considered as applied to a thermonuclear 
plasma. 


20504 Collisionless plasma diffusion in a steep three-cut stellara- 
tor ‘Saturn’. Voitsenya, V.S.; Voloshko, A.Yu.; Solodovchenko, S.L.; 
Shtan, A.F. Zh. Tekh. Fiz.; 46: No. 1, 180-183(Jan 1976). (In Rus- 
sian). 


20505 X-ray emission from high-temperature laboratory plasmas. 
Nagel, D.J. (Naval Research Lab., Washington, DC). pp 1-25 of In 
Advances in x-ray analysis. Volume 18. Pickles, W.L. (ed.). New 
York; Plenum Press (1975). 

From 23. annual conference on applications of x-ray analysis; 
Denver, CO, USA (7 Aug 1974). 

See CONF-740809—. 
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The radiation from plasmas hotter than 10°K falls in the x-ray 
region. Such plasmas are required for fusion power generation. They 
can also be used as x-ray sources. Measurements of x-ray emission 
from high temperature plasma yields (a) diagnostic information on 
the plasma conditions and (b) the characteristics of plasma x-ray 
sources which determine their applications. Hence, measurements of 
x-rays from plasmas are finding widespread use. 


PLASMA KINETICS - EXPERIMENTAL 


20506 (ORO—2591-81) Scattering of hydrogen from surfaces. 

report No. 1, November 1, 1976—November 1, 1977. 
Thomas, E.W.; Rausch, E.O.; Legg, K.O.; Harriss, J.E.; Metz, W.A.; 
Senol, A.J. (Georgia Inst. of Tech., Atlanta (USA). School of 
Physics). 1 Nov 1977. Contract EY-76-S-05-2591. 75p. Dep. NTIS, 
PC A04/MF AOl1. 

Scattering of hydrogen ions and atoms from surfaces is the 
principal subject studied, with some limited supporting research on 
sputtering, surface chemical reactions, and on the scattering of non- 
hydrogenic particles. Previous studies of excited hydrogen backscat- 
tering from metals have been extended to cover an impact energy 
range from threshold (about 1 keV) to 200 keV and to include 
incident molecular ions. A complete model is described which 
includes Auger de-excitation processes and also an electron ion 
recombination mechanism to explain neutral atom formation. The 
model has been shown to explain changes to neutral atom formation 
when oxygen is adsorbed on metal surfaces and the model has also 
been tested with somewhat heavier projectiles (B* ). 


20507 (UCRL—79392(Rev.2)) Effects of flow on density profiles 
in laser irradiated plasmas. Max, C.E.; McKee, C.F. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 18 Oct 1977. 
Contract W-7405-ENG-48. 16p. (CONF-770538—5). Dep. NTIS, 
PC A02/MF AO1. 
From 7. annual symposium on the anomalous absorption of 
intense high frequency waves; Ann Arbor, MI, USA (18 May 1977). 
hen the plasma outflow velocity relative to the critical 
surface is supersonic, compressional density profiles can form in the 
critical region. These compressions involve dissipative processes like 
those in collisionless shocks; associated plasma instabilities and re- 
flected ions may inhibit energy transport and enhance laser light 
absorption. 


20508 (UCRL—80132(Rev.1)) Confirmation of radiation pres- 
sure effects in laser—plasma interactions. Attwood, D.T.; Sweeney, 
D.W.; Auerbach, J.M.; Lee, P.H.Y. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). Oct 1977. Contract W-7405- 
ENG-48. 14p. (CONF-771136—1). Dep. NTIS, PC A02/MF AO1. 

From Annual American Physical Society meeting; Atlanta, 
GA, USA (7 Nov 1977). 

Interferometric data resolved in lum and 15 psec confirms 
the dominant role of radiation pressure during —_ intensity laser- 
plasma interactions. Specifically observed manifestations include 
electron density profiles steepened to 1 um scale length, clearly 
defined upper and lower density shelves, and small and large scale 
deformation of transverse isodensity surfaces. 


20509 Relaxation of a relativistic electron beam in an inhomogen- 
eous plasma. Golovanov, Y.P.; Elagin, N.I.; Zakatov, L.P.; Kingsep, 
A.S.; Plakhov, A.G. (I. V. Kurchatov Institute of Atomic Energy, 
m_ Sov. J. Plasma Phys. (Engl. Transl.); 3: No. 3, 349-353(May 
1 : 

The relaxation of an electron beam with an energy up to 250 
keV and a current of 10 A in an inhomogeneous plasma has been 
studied. The plasma density increases along the beam path. The 
energy lost by the beam depends on the change in the plasma density 
over the interaction length. The energy lost by a beam interacting 
with a homogeneous plasma with a density in the range 10'*—10*° 
cm~* has been measured. The variation of the loss with the initial 
beam energy has also been studied. 


20510 Study of drift-wave turbulence by microwave scattering in 
a toroidal plasma. Okabayashi, M.; Arunasalam, V. (Princeton Univ., 
N.J. (USA). Plasma Physics Lab.). Nucl. Fusion; 17: No. 3, 497- 
513(1977). 

A study of drift-wave turbulence by microwave scattering 
technique was carried out in a toroidal plasma confinement device, 
the FM-1 spherator. The principal results are: (a) Observation of the 
linear dispersion relation of drift waves in the high-magnetic-shear 
condition. The linear dispersion relation is followed up to the weak 
turbulence state (y approximately less than w). (b) An experimental 
demonstration of the stabilization of the drift waves with an increase 
of the shear strength. In particular, the ion-mass dependence of the 
observed marginal stability criterion for drift waves was in reason- 
ably good agreement with theoretical expectations. Further, very- 
low-frequency fluctuations were enhanced when the shear strength 
was lowered. (c) A detailed study of the behaviour of drift waves in 
a weak shear condition where a state of isotropic turbulence was 
observed. The turbulent density fluctuations showed a strong depen- 
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dence on frequency, but no dependence on wave number (in sharp 
contrast to theoretical expectations). The possible dependence of the 
anomalous loss process on the observed drift-wave turbulence is also 
discussed. 


20511 Effect of shear on turbulent diffusion in a microwave 
discharge plasma in a toroidal stellarator. Voitsenya, V.S.; Voloshko, 
A.Yu.; Zalkind, V.M.; Solodovchenko, S.I.; Tarasenko, V.P.; Shtan, 
A.F. (AN Ukrainskoj SSR, Kharkov. Fiziko-Tekhnicheskij Inst.). 
Nucl. Fusion; 17: No. 4, 651-658(1977). 

A toroidal 1=3 __ stellarator with large shear 
(thetasub(max)<0.25) is used to study the oscillations of a steady- 
state microwave discharge plasma, and the values of the correlation 
coefficient between density and electric field fluctuations and turbu- 
lent plasma fluxes are measured by the correlation method. It is 
shown that the oscillations observed are due to the drift-dissipative 
instability. The influence of shear on the amplitude of drift oscilla- 
tions, on the cross-correlation coefficient and on the turbulent fluxes 
due to drift instabilities is analysed. A threshold value of shear 
(thetasub(cr) approximately 0.05) is found above which a substantial 
reduction in the oscillation level ((deltansub(e)?)sup(1/2)/nsub(e) 
approximately thetasup(~ 1.5)) and in the magnitude of turbulent 
plasma fluxes (anti GAMMA approximately theta~*) can be noted. 


20512 Electron temperature of a cylindrical positive column with 
a transverse magnetic field. Kaneda, T. (Tokyo Electric Engineering 
Coll. (Japan)). Tonind.-Ztg. Keram. Rundsch.; No. 23, 51-75(Dec 
1975). (In Japanese). 

When a transverse magnetic field acts upon a positive column 
of a glow discharge tube, various changes such as increases of an 
axial electric field, an electric temperature and the deflection of a 
radial electron density distribution take place. Theoretical interpreta- 
tion of these phenomena has been provided by L. Tonks and W. P. 
Allis, who have analyzed the drift velocity of charged particle in the 
presence of a crossed electric and magnetic field. L. Beckman has 
studied theoretically the effects of a transverse magnetic field on a 
cylindrical itive column based on the theory by L. Tonks and W. 
P. Allis. S. N. Sen and R. N. Gupta have investigated experimentally 
the variation of the discharge current in a glow discharge with a 
transverse magnetic field in air, carbon dioxide, helium and neon 
within pressure range 80-200 m Torr. The electron temperature in a 
positive column will be increased theoretically with a transverse 
magnetic field by L. Beckman. In this paper, experimental results on 
an electron temperature of a positive column with a transverse 
magnetic field are given for neon and some analysis are also given. 


PLASMA KINETICS - THEORETICAL 


20513 (COO—2218-88) Alpha particle effects on the reversed 
field mirror. Wang, M.Y.; Miley, G.H.; Wang, L.S. (Illinois Univ., 
Urbana (USA). Fusion Studies Lab.). 1977. Contract EY-76-S-02- 
2218. > (CONF-771109—39). Dep. NTIS, PC A02/MF AO1. 
rom ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 
Particle orbits for the field reversed mirror are studied based 
on an analogy with the spherical vortex configuration. (MHR) 


20514 (LA—6964-MS) Algorithm for the computation of nonlin- 
ear electron thermal conduction on an arbitrarily shaped, two-dimen- 
sional domain. Brackbill, J.U.; Margolin, L.G. (Los Alamos Scientif- 
ic Lab., N.Mex. (USA)). Oct 1977. Contract W-7405-ENG-36. 46p. 
Dep. NTIS, PC A03/MF AO. 

A numerical algorithm is described for computing coupled 
heat and hydrodynamic flow on an arbitrarily shaped, time-varying 
domain. The algorithm extends the ICED-ALE method, for the 
computation of hydrodynamic motion using an arbitrary Eulerian- 
Lagrangian mesh, to include electron thermal conduction. Appropri- 
ate difference equations in conservation form are developed, and the 
Dufort-Frankel scheme is adapted to advance these equations in 
time. Results are presented which illustrate the application of the 
algorithm to the two-dimensional hydrodynamic motion induced by 
illuminating spherical and thin foil targets with a single laser beam. 


20515 (ORNL/TM-—6013) Numerical model for radial transport 
in the ELMO Bumpy Torus. Jaeger, E.F.; Hedrick, C.L. (Oak Ridge 
National Lab., Tenn. (USA)). Nov 1977. Contract W-7405-ENG-26. 
39p. “— NTIS, PC A03/MF AOI. 

eutral and charged particle densities and temperatures are 
calculated as functions of radius for the toroidal plasma in the 
ELMO Bumpy Torus (EBT) experiment. Energy dependent ioniza- 
tion and charge-exchange rates, ambipolar diffusion, and self-consis- 
tent radial electric field profiles are included. Variation in magnetic 
field due to finite plasma pressure, effects of energetic electron rings, 
and transport due to drift waves and magnetic field errors are 
neglected. Diffusion is assumed to be neoclassical with enhanced 
losses at low collisionalities. The model reproduces many of the 
observed features of EBT operation in the quiescent toroidal (T) 
mode. The self-consistently calculated electric field is everywhere 
positive (not as in experiments) unless enhanced electron collisiona- 
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lity is included. Solutions for advanced EBT’s are obtained and 
confinement parameters predicted. 


20516 (PPPL—1408) WKB: an interactive code for solving dif- 
ferential equations using phase integral methods. White, R.B. (Prince- 
ton Univ., N.J. (USA). Plasma Physics Lab.). Jan 1978. Contract 
EY-76-C-02-3073. 23p. Dep. NTIS, PC A02/MF AO. 

A small code for the analysis of ordinary differential equa- 
tions interactively through the use of Phase Integral Methods 
(WKB) has been written for use on the DEC 10. This note is a 
descriptive manual for those interested in using the code. 


20517 (UCID—17651) Using the McGUS program to generate 
3D mirror equilibria. Boyd, J.K. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 28 Oct 1977. Contract W-7405- 
ENG-48. 54p. Dep. NTIS, PC A04/MF AO1. 

The McGUS code solves for a three dimensional plasma 
equilibrium in mirror machine geometry. This report describes the 
operational procedures necessary to run McGUS on the MFE 7600 
computer. 


20518 (UCRL—80222) Statistical mechanics of dense plasmas: 
numerical simulation and theory. DeWitt, H.E. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). Oct 1977. Contract 
W-7405-ENG-48. 20p. (CONF-770741—2). Dep. NTIS, PC A02/ 
MF AOl. 

From NATO summer institute on coupled plasmas; Orleans, 
France (7 Jul 1977). 

Recent Monte Carlo calculations from Paris and from Liver- 
more for dense one and two component plasmas have led to system- 
atic and accurate results for the thermodynamic properties of dense 
Coulombic fluids. This talk will summarize the results of these 
numerical experiments, and the simple analytic expressions for the 
equation of state and other thermodynamic functions that have been 
obtained. The thermal energy for the one component plasma has a 
simple power law dependence on temperature that is identical to 
Monte Carlo results on strongly coupled fluids governed by 1/r/sup 
n/ potentials. A universal model for fluids governed by simple 
repulsive forces is suggested. For two component plasmas the ion- 
sphere model is shown to accurately reproduce the Monte Carlo 
data for the static portion of the energy. Electron screening is 
included using the Lindhard dielectric function and linear response 
theory. Free energy expressions have been constructed for one and 
two component plasmas that allow easy computation of all thermo- 
dynamic functions. 


20519 (UCRL—80252) Numerical methods in fusion research. 
Killeen, J. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). Oct 1977. Contract W-7405-ENG-48. l6p. (CONF- 
771204—2). Dep. NTIS, PC A02/MF AOl1. 

From 3. international symposium on computing methods in 
applied sciences and engineering; Versailles, France (5 Dec 1977). 

The numerical models used in fusion research are briefly 
reviewed. The application of implicit difference techniques to prob- 
lems in resistive magnetohydrodynamics, transport and the Fokker- 
Planck equation is discussed. 


20520 (UCRL—80323) Equilibrium statistical mechanics of 
strongly coupled plasmas by numerical simulation. DeWitt, H.E. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 1 
Nov 1977. Contract-W-67405-ENG-48. 5ip. Dep. NTIS, PC A04/ 
MF AOI. 

Numerical experiments using the Monte Carlo method have 
led to systematic and accurate results for the thermodynamic proper- 
ties of strongly coupled one-component plasmas and mixtures of two 
nuclear components. These talks are intended to summarize the 
results of Monte Carlo simulations from Paris and from Livermore. 
Simple analytic expressions for the equation of state and other 
thermodynamic functions have been obtained in which there is a 
clear distinction between a lattice-like static portion and a thermal 
portion. The thermal energy for the one-component plasma has a 
simple power dependence on temperature, (kT)/sup °/4/, that is 
identical to Monte Carlo results obtained for strongly coupled fluids 
governed by repulsive 1/r/sup n/ potentials. For two-component 
plasmas the ion-sphere model is shown to accurately represent the 
Static portion of the energy. Electron screening is included in the 
Monte Carlo simulations using linear response theory and the Lind- 
hard dielectric function. Free energy expressions have been con- 
structed for one and two component plasmas that allow easy compu- 
tation of all thermodynamic functions. 


20521 Dispersion of a fast electron beam by a localized electric 
field. DeNeef, P. (California Univ., Davis (USA)). Plasma Phys.; 19: 
No. 8, 737-743(Aug 1977). 

When a fast electron beam transits a high frequency, localized 
electric field in a plasma, the beam is dispersed in energy, and no net 
energy is transferred between the beam and the field. The time- 
averaged distribution function of the beam is a source of information 
about the localized field strength and width. 
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20522 Scattering of a negative electron from a positive ion in 
wave-guide theory. Martin, Y.; Paillere, P.; Salmon, J. (Conservatoire 
National des Arts et Metiers (CNAM), 75 - Paris (France)). C. R. 
Hebd. Seances Acad. Agric. Fr.; 284: No. 21, 1417-1420(6 Jun 1977). 
(In French). 

The application of wave-guide theory to the diffusion of a 
negative electron by a positive ion shows that the total potential the 
Madelung quantum potential and the Coulomb potential is repulsive 
at short distances and wave-like at long distances. A model of the 
electron-ion potential using wave-guide theory and removing the 
divergences is suggested for the plasmas. 


20523 Status of fusion development. Raeder, J. (Max-Planck- 
Institut fuer Plasmaphysik, Garching/Muenchen (Germany, F.R.)). 
Kerntechnik; 19: No. 6, 253-262(Jun 1977). (In German). 

The paper starts by presenting briefly the energy balances of 
a fusion plasma and of complete fusion power plants. It continues 
with descriptions of different approaches to magnetic confinement 
and of inertial confinement and gives two energy balances typical of 
these concepts. The status of magnetic confinement physics is then 
described and the ignition criterion following from the plasma 
energy balance is taken as a basis to compare the various approaches. 
Finally, reactor designs, systems studies now under way and the 
problem fields thereby identified are presented. 


20524 Impurities in fusion reactor plasmas. Vernickel, H. (Max- 
Planck-Institut fuer Plasmaphysik, Garching/Muenchen (Germany, 
F.R.)). Kerntechnik; 19: No. 6, 279-284(Jun 1977). 

The influx of impurities may limit the time during which a 
fusion plasma burns, hence it affects the economy of a fusion reactor. 
The present knowledge of the influence of impurities on the plasma 
and of their diffusion in the plasma are sketched. The effects causing 
influx of impurities, especially wall erosion, and the measures sug- 
gested to reduce either the sources of impurities or their diffusion 
into the main plasma are discussed. Finally, the models used for 
calculating impurity build-up are reviewed. 


20525 Flux of heavy-energy a particles to the wall of a tokamak 
chamber due to the bumpiness of the longitudinal ic field. 
Belikov, V.S.; Kolesnichenko, Y.I.; Yavorskii, V.A. (Institute of 
Nuclear Research, Academy of Sciences of the Ukrainian SSR, 
Kiev). Sov. J. Plasma Phys. (Engl. Transl.); 3: No. 3, 273-277(May 
1977). 

The effect of the bumpiness of the longitudinal magnetic field 
of a tokamak on the confinement of high-energy a particles pro- 
duced in the fusion reaction is studied. It is found that the bumpiness 
can lead to a collisionless escape of a particles produced with small 
longitudinal velocities. A general equation is found for the flux 
density of these particles to the wall of the tokamak chamber. This 
equation is used to analyze the distribution of the a flux to the 
chamber wall and to estimate the magnitude of this flux for tokamaks 
with various degrees of bumpiness. Most of the numerical estimates 
are carried out for the T-20 tokamak, currently being planned. 


20526 Initial stage of the discharge in a tokamak. Abramov, 
V.A.; Vikhrev, V.V.; Pogutse, O.P. (I. V. Kurchatov Institute of 
Atomic Energy, Moscow). Sov. J. Plasma Phys. (Engl. Transl.); 3: 
No. 3, 288-294(May 1977). 

A time-varying one-dimensional model for the initial stage of 
a discharge in a toroidal system is studied. A numerical solution is 
found for the system of nonlinear partial differential equations in- 
cluding the equation for the electron density, the equation for the 
average energy of the electric field, and Ohm’s law. The energy 
losses due to ionization and radiation are taken into account. An 
expression of the Bohm type is used for the diffusion coefficients. It 
is shown that this breakdown model leads to plausible estimates of 
the ionization time and the behavior of this time as a function of the 
basic plasma properties. The model is extremely insensitive to the 
least accurately known properties: the diffusion coefficients and the 
thermal conductivities. There is a critical value of the electric field, 
Vi: At V<V;, the discharge evolves in a quasihomogeneous 
manner, while at V>V; there is a pronounced skin effect. This skin 
effect is displayed most significantly in the current distribution. 
There is a clearly defined minimum in the behavior of the current 
through the plasma, which ionizes the gas, as a function of the 
applied electric field. 


20527 Equations of motion of a plasma in a slightly bumpy 
magnetic field. Shapiro, D.A. (Institute of Nuclear Physics, Siberian 
Branch, Academy of Sciences of the USSR, Novosibirsk). Sov. J. 
Plasma Phys. (Engl. Transl.); 3: No. 3, 307-310(May 1977). 

The longitudinal motion of a dense plasma in a slightly 
bumpy magnetic field is analyzed. The characteristic size of the 
bumpiness is shorter than the mean free path of the charged parti- 
cles. The friction between the plasma and the magnetic field is 
calculated for the case in which the effective frequency of ion 
collisions is lower than the bounce frequency of the trapped particles 
in the mirror system, and in the opposite limit as well. A cl 
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system of equations is found for the electron and ion densities and 
temperatures. 


20528 Ballistic modes and slowing of an electron beam by Lang- 
muir solitons. Yan’kov, V.V. (I. V. Kurchatov Institute of Atomic 
Energy, Moscow). Sov. J. Plasma Phys. (Engl. Transl.); 3: No. 3, 404- 
405(May 1977). 

It is shown theoretically that phase correlations in an electron 
beam-plasma system can lead to the pumping of solitons and the 
effective slowing of the beam.(AIP) 


20529 Magnetohydrodynamics of a collisionless plasma. 
Zhdanov, S.K.; Trubnikov, B.A. (I. V. Kurchatov Institute of 
Atomic Energy). Sov. Phys. - JETP (Engl. Transl.); 45: No. 2, 256- 
261(Feb 1977). 

We use an expansion of the collisionless kinetic equation for a 
lasma in a non-uniform magnetic field B to obtain a set of equations 
or a two-fluid anisotropic magnetohydrodynamics, taking into ac- 

count terms of order 1/B?, in particular, for the magnetic viscosity 
tensor and the thermal currents. ° 


20530 Model for a cold plasma boundary. Bhadra, D.K.; Gross, 
L. (General Atomic Co., San Diego, Calif. (USA)). Nucl. Fusion; 17: 
No. 3, 622-625(1977). 


20531 Computer model of radial transport in tokamaks. Duechs, 
D.F. (Max-Planck-Institut fuer Plasmaphysik, Garching/Muenchen 
(Germany, F.R.)); Post, D.E.; Rutherford, P.H. (Princeton Univ., 
N.J. (USA). Plasma Physics Lab.). Nucl. Fusion; 17: No. 3, 565- 
609(1977). 

A multi-regime model of radial pete and energy transport 
in tokamaks, based on the predictions of low-frequency microinstabi- 
lity theory, has been incorporated into a one-dimensional computer 
code. The code also includes background neutral gas, neoclassically 
(3-regime) diffusing impurity ions, adiabatic compression, and self- 
consistent neutral-injection heating by means of the slowing down of 
beam ions. A reasonable measure of agreement with experimental 
results from a number of present-day tokamak devices is achieved. 
Computations for larger next-generation tokamaks emphasize the 
problem of high-Z metallic impurities, and a "cold plasma blanket”’ 
technique for their control is presented. 


20532 Neoclassical conductivity of a tokamak plasma. Hirshman, 
S.P.; Hawryluk, R.J.; Birge, B. (Princeton Univ., N.J. (USA). 
Plasma Physics Lab.). Nucl. Fusion; 17: No. 3, 611-614(1977). 


20533 Helical flux and other integral invariants in a slightly 
dissipative plasma. Minardi, E. (UKAEA Research Group, Abing- 
don. Culham Lab.). Nucl. Fusion; 17: No. 3, 614-617(1977). 


20534 Transport properties of axisymmetric toroidal low-beta 
plasmas in the collision-dominated regime. Nocentini, A.; Engelmann, 
F. (Stichting voor Fundamenteel Onderzoek der Materie, Jutphaas 
(Netherlands). Instituut voor Plasma-Fysica). Nucl. Fusion; 17: No. 
4, 761-777(1977). 

The transport theory of an axisymmetric toroidal low-8 
plasma in the collision-dominated regime is extended to collision 
frequencies higher and Larmor radii larger than admissible in the 
usual Pfirsch-Schlueter regime. Important modifications of the parti- 
cle and heat fluxes are found. In particular, the toroidal enhancement 
of the ion heat flux turns out to be decreased with respect to the 
Pfirsch-Schlueter value outside this regime. For high collision fre- 
quencies, a toroidal enhancement of the pinch effect, quantitatively 
analogous to the Ware effect, appears. A necessary condition for the 
validity of the theory exposed is that the radial heat flux of the ions 
is larger than that of the electrons. 


20535 Density distributions of impurities and related energy 
losses in tokamak plasmas. Tazima, T.; Nakamura, Y.; Inoue, K. 
(Japan Atomic Energy Research Inst., Tokai, Ibaraki. Tokai Re- 
search Establishment). Nucl. Fusion; 17: No. 3, 419-432(1977). 
Stationary density distributions of impurities such as carbon, 
oxygen and iron, in various states of ionization, and related energy 
losses in tokamak plasmas are calculated numerically, taking into 
account cross-field classical and anomalous diffusions and ionization- 
recombination processes. The numerical model provides results in 
good agreement with ST and TFR experiments. The computed 
results suggest that the diffusion of impurity ions is not classical, and 
related energy losses due to impurities cause strong cooling of the 
plasma near the boundary. The related energy losses will become 
more serious in a large tokamak of the next generation, since 
computation shows that they amount to 0.1MWm~* of power loss at 
a concentration of 5-10% carbon, 2-5% oxygen or 0.1-0.3% iron. 


20536 Banana drift diffusion in a tokamak magnetic field with 
ripples. Tsang, K.T. (Oak Ridge National Lab., Tenn. (USA)). Nucl. 
Fusion; 17: No. 3, 557-563(1977). 
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The drift motions of trapped particles in a tokamak field with 
ripples lead to a new transport process in large tokamaks in addition 
to the diffusion process due to particles trapped in the ripples. This 
problem is studied by solving the bounce-averaged drift kinetic 
equation with a model collision operator. It is shown that the 
“banana drift diffusion” is proportional to the collision frequency 
when the poloidal banana drift frequency is smaller than the effec- 
tive collision frequency. This result is contrary to earlier predictions. 
In a reactor regime, this loss mechanism is shown to be unimportant. 


20537 Temperature screening effect in two-ion-species Pfirsch- 
Schlueter transport. Tsang, K.T.; Crume, E.C. (Oak Ridge National 
Lab., Tenn. (USA)). Nuc: "Fusion; 17: No. 4, 797-803(1977). 

The particle and heat flux problems in the collisional or 
Pfirsch-Schlueter regime for a two-ion-species tokamak plasma are 
solved by using a kinetic approach with exact Fokker-Planck colli- 
sion operators. These solutions are appropriate for analysing the 
behaviour of impurities in the low-temperature plasma edge region 
where impurities first enter the plasma from the outside. We find 
that low-charge states of low-mass impurities can be screened effec- 
tively from further penetration of the plasma. 


20538 (UCRL-Trans—11275) Dynamic methods in dense-plasma 
physics. Fortov, V.E. 1977. Translation of 24 page transcript, Inst. of 
Chemical Physics, USSR Academy of Sciences, 1977. 26p. Dep. 
NTIS, PC A03/MF AO1. 

It is shown that the dynamic methods previously used exten- 
sively in condensed state physics are effective for generating and 
investigating a dense low-temperature plasma. Here it proves possi- 
ble both to achieve extremely high pressures and temperatures and 
to make complete and detailed measurements of the physical param- 
eters under these conditions. (MOW) 


20539 Transport phenomena in a bounded toroidal plasma due to 
low frequency collective electrostatic modes. D'Ambrogio, E.; Tessar- 
otto, M. (Trieste Univ. (Italy)). Lett. Nuovo Cim.; 17: No. 4, 135- 
140(25 Sep 1976). 

Electrostatic modes arisen from microscopic velocity-space 
structure of the one-particle distribution function are considered. 
The relevant collective modes are discussed using the Fokker-Planck 
equation for the particle distribution and Poisson equation which are 
solved by series expansion in terms of a small parameter the ratio 
between particle Larmor radius and a scale length characteristic for 
spatial variation of equilibrium. Two different modes are considered, 
e.g. waves propagating nearly perpendicularly to the magnetic field 
lines and general non-perpendicular modes. Anomalous contribu- 
tions to the fluxes are explicitly evaluated assuming a growth rate 
much smaller than the mode frequency. 


20540 Axial — = current sheath in devices with dense 
plasma focus. Kai ; Smirnov, E.N.; Suvorov, V.N. Zh. 
Tekh. Fiz.; 46: No. 3, siasi8(Mer 1976). (In Russian). 

The problem of matching parameters of a current source and 
load in facilities with a dense plasma focus is considered by the joint 
solution of the circuit equation and the equation for current-shell 
axial motion described by the model of the bootstrap with additional 
allowance for pressure on the front of an accelerated plasma. Ap- 
proximate analytical expressions for the maximum values of current 
and shell velocity have been obtained. 


20541 Adequacy of mathematical simulation of composite sys- 
tems by simplified Macroparticle method. Makhan’kov, V.G.; Pol- 
lyak, Yu.G. Zh. Tekh. Fiz.; 46: 439-446(Mar 1976). (In Russian). 

The possibility of obtaining criteria for judging the equiv- 
alence of mathematical models and the physical systems they repre- 
sent is analyzed for the case of the numerical simulation (by the 
method of finite-size particles) of processes occurring in plasmas and 
electron beams. General approaches to monitoring the accuracy of 
the simulation are examined. 


20542 Methods in computational physics. Advances in research 
and applications. Volume 16. Controlled fusion. Alder, B.; Fernbach, 
S.; Rotenberg, M. (eds.). New York; Academic Press, Inc. (1976). 
462p. . 

Separate abstracts are included for each of the 11 included 
chapters. (MOW) 


20543 Waterbag methods in magnetohydrodynamics. Potter, D. 
(Univ. of California, Los Angeles). pp 43-83 of In Methods in 
computational physics. Advances in research and applications. Vol. 
16. Alder, B.; Fernbach, S.; Rotenberg, M. (eds.). New York; 
Academic Press, Inc. (1976). 

The entire chapter is devoted to an extensive discussion of 
water bag methods of magnetohydrodynamic simulation. Equilibri- 
um properties of a single water bag, equilibria of current distribu- 
tions, and adiabatic constraints are treated. A discussion of sample 
— is included. A bibliography of 25 references is append- 
ed. 
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20544 Solution of continuity equations by the method of flux- 
corrected transport. Boris, J.P.; Book, D.L. (Naval Research Lab., 
Washington, DC). pp 85-129 of In Methods in computational phys- 
ics. Advances in research and applications. Vol. 16. Alder, B.; 
Fernbach, S.; Rotenberg, M. (eds.). New York; Academic Press, Inc. 
(1976). 

The chapter is devoted to discussion of a set of numerical 
techniques for solution of plasma continuity equations. The method 
is flux-corrected transport (FCT) using positivity to construct algo- 
rithms. The elements of FCT algorithms, optimization, errors, and 
applications are treated. A bibliography of 34 references is included. 


20545 Multifluid tokamak transport models. Hogan, J.T. (Oak 
Ridge National Lab., TN). pp 131-164 of In Methods in computa- 
tional physics. Advances in research and applications. Vol. 16. 
Alder, B.; Fernbach, S.; Rotenberg, M. (eds.). New York; Academic 
Press, Inc. (1976). 

A review is presented of numerical methods for modelling the 
behavior of Tokamak plasmas. Neutral and charged-particle trans- 
port, confinement, infection, and impurities are treated. An extensive 
bibliography of 85 references is included. 


20546 ICARUS: a one-dimensional plasma diffusion code. Wat- 
kins, M.L. (Culham Lab., Abingdon, Eng.); Hughes, M.H.; Roberts, 
K.V.; Keeping, P.M.; Killeen, J. pp 165-209 of In Methods in 
computational physics. Advances in research and applications. Vol. 
16. Alder, B.; Fernbach, S.; Rotenberg, M. (eds.). New York; 
Academic Press, Inc. (1976). 

The chapter is devoted to a discussion of ICARUS, a comput- 
er code for one-dimensional calculations of plasma diffusion based 
upon the neoclassical transport model of Hazeltine. Fluxes obtained 
represent averages over both toroidal and poloidal directions in an 
axisymmetric torus. Programming techniques, including program 
structure, architecture, initialization, control, diagnostics, and docu- 
mentation are discussed. Example applications are presented that 
deal with Tokamak devices. A bibliography of 78 references is 
included. 


20547 Equilibria of magnetically confined plasmas. McNamara, 
B. (Univ. of California, Livermore). pp 211-251 of In Methods in 
computational physics. Advances in research and applications. Vol. 
16. Alder, B.; Fernbach, S.; Rotenberg, M. (eds.). New York; 
Academic Press, Inc. (1976). 

The chapter is devoted to numerical solution methods, in 
numerous configurations, of the guiding center fluid equations relat- 
ing magnetic field, current density, and the plasma pressure tensor. 
A bibliography of 77 references is appended. 


20548 Collective transport in plasmas. Dawson, J.M. (Univ. of 
California, Los Angeles); Okuda, H.; Rosen, B. pp 281-325 of In 
Methods in computational physics. Advances in research and appli- 
cations. Vol. 16. Alder, B.; Fernbach, S.; Rotenberg, M. (eds.). New 
York; Academic Press, Inc. (1976). 

This chapter is devoted to a discussion of computer simula- 
tion studies of collective transport in plasmas. The simulation models 
are discussed in detail. Elementary theory of convective diffusion in 
a uniform thermal plasma, simulation of plasma diffusion across a 
magnetic field, and simulation of diffusion in nonuniform plasmas are 
treated. A bibliography of 36 references is appended. 


20549 Electromagnetic and relativistic plasma simulation models. 
Langdon, A.B.; Lasinski, B.F. (Univ. of California, Livermore). pp 
327-366 of In Methods in computational physics. Advances in re- 
search and applications. Vol. 16. Alder, B.; Fernbach, S.; Rotenberg, 
M. (eds.). New York; Academic Press, Inc. (1976). 

The chapter discusses algorithms developed for computer 
simulation of electromagnetic and relativistic plasmas. Time integra- 
tion of fields, particles, coupling of particles and fields, boundary 
conditions, and diagnostics are treated. One- and two-dimensional 
algorithms with special stability properties are discussed. SUPER- 
LAYER codes are briefly discussed. A bibliography of 49 references 
is included. 


20550 Particle-code models in the nonradiative limit. Nielson, 
C.W.; Lewis, H.R. (Los Alamos Scientific Lab., NM). pp 367-388 of 
In Methods in computational physics. Advances in research and 
applications. Vol. 16. Alder, B.; Fernbach, S.; Rotenberg, M. (eds.). 
New York; Academic Press, Inc. (1976). 

The chapter is devoted to review of previous work in parti- 
cle-code models in the nonradiative limit and formulation of a 
completely general radiation-free plasma simulation algorithm. The 
Darwin model, Hamiltonian and Lagrangian formulations, and solu- 
tions to the field equations are treated. One-dimensional comparisons 
and a two-dimensional example are included. A list of 32 references 
is appended. 


20551 Solution of the kinetic equations for a multispecies plasma. 
Killeen, J.; Mirin, A.A.; Rensink, M.E. (Univ. of California, Liver- 
more). pp 389-431 of In Methods in computational physics. Ad- 
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vances in research and applications. Vol. 16. Alder, B.; Fernbach, S.; 
Rotenberg, M. (eds.). New York; Academic Press, Inc. (1976). 

The chapter is devoted to solution of the kinetic equations for 
a multispecies plasma. Mathematical models, including the Fokker- 
Planck equations, are discussed. Numerical solution techniques using 
both angular Eigenfunctions and finite-difference solutions in two- 
dimensional velocity space are treated. Some application examples 
are discussed. A bibliography of 35 references is appended. 


PLASMA PRODUCTION 


20552 (NRL-MR—3577) High-energy ions in laser-plasma inter- 
actions. Decoste, R.; Ripin, B.H. (Naval Research Lab., Washington, 
D.C. (USA)). Oct 1977. llp. Dep. NTIS, PC A02/MF A0O1. 

A two-ion fluid, 1-D model is proposed to explain some 
features of the high energy ion distributions recently measured in 
laser-plasma interaction. The model describes the ambipolar expan- 
sion of hot electrons and two relatively cold ion species from a 
pressure gradient. The model accounts for the energy and relative 
behavior of high-energy ion species measured experimentally. 


20553 (NRL-MR—3626) Harmonic generation of Nd:laser-pro- 
duced plasmas. McLean, E.A.; Stamper, J.A.; Ripin, B.H.; McMa- 
hon, J.M.; Bodner, S.E.; Griem, H.R. (Naval Research Lab., Wash- 
ington, D.C. (USA)). Oct 1977. Contract ES-77-A-01-6021. 13p. 
Dep. NTIS, PC A02/MF AO1. 

The fundamental and second through fifth harmonic spectral 
lines have been observed from the plasma produced when a 75-psec 
Nd : glass laser (approximately 10'* W/cm?) is focused onto a thick, 
planar polystyrene target. Both line profiles and relative intensities 
of these harmonics are given. 


20554 Effects of flow on density profiles in laser-irradiated plas- 
mas. Max, C.E.; McKee, C.F. (University of California, Lawrence 
Livermore Laboratory, Livermore, California 94550). Phys. Rev. 
Lett.; 39: No. 21, 1336-1339(21 Nov 1977). 

When the plasma outflow velocity relative to the critical 
surface is supersonic, compressional density profiles can form in the 
critical region. These compressions involve dissipative processes like 
those in collisionless shocks; associated plasma instabilities and re- 
flected ions may inhibit energy transport and enhance laser-light 
absorption. 


20555 Correlation between X-radiation and fast ion emission in 
carbon dioxide laser-target interaction. Stenz, C.; Popovics, C.; 
Fabre, E.; Virmont, J.; Poquerusse, A.; Garban, C. (Ecole Polytech- 
nique, 91 - Palaiseau (France)). J. Phys. (Paris); 38: No. 7, 761-768(Jul 
1977). (In French). 

Correlated measurements are presented of the soft X ray 
continuum and of ion emission during the interaction of an intense 
CO: laser with a slab of polyethylene, for laser fluxes varying from 
10° W/cm? to 2x10'*W/cm? These two emissions show that a 
superthermal component coexists with the main part of the plasma 
which remains thermal. Different mechanisms for superthermal elec- 
tron and fast ion production are discussed. 


20556 (IS-Trans—98) Determining the number of ions, electrons, 
and atoms in laser microplasmas from solids. Zahn, H.; Dietze, H.J. 
Translated from Jnt. J. Mass Spectrom. Ion Phys.; 22: 111-120(1976). 
12p. Dep. NTIS, PC A02/MF AO1. 

The number of ions and electrons in the laser-microplasma of 
various targets was determined as a function of the extracting 
voltage at constant laser power. The circuit for the measurements is 
described and the results are given. For the investigations a normal 
pulse with a neodymium glass resonator at a power of 3 to 4 kW was 
used. 


PLASMA INSTABILITIES 
REFER ALSO TO CITATION(S) 20704, 20752, 20753 


20557 (COO—3004-22) Symbol manipulation by computer ap- 
plied to plasma physics. Technical progress report 2. Rosen, B. (Ste- 
vens Inst. of Tech., Hoboken, N.J. (USA)). Sep 1977. Contract EY- 
76-S-02-3004. 8p. Dep. NTIS, PC A02/MF AO1. 

Progress has been made in automating the calculation of 
parametric processes analytically by computer. The computations 
are performed automatically to lowest order quickly and efficiently. 
Work has started on a method for solving the nonlinear differential 
equations describing interacting modes. 


20558 (GA-A—14373) Low frequency resistive axisymmetric 
modes of a tokamak plasma. Jensen, T.H.; Thompson, W.B. (General 
Atomic Co., San Diego, Calif. (USA)). Mar 1977. Contract EY-76- 
C-03-0167-038. 12p. (CONF-770906—7). Dep. NTIS, PC A02/MF 
AOl. 

From 8. European conference on controlled fusion and 
plasma physics; Prague, Czechoslovakia (19 Sep 1977). 
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A formalism is described for calculating the properties of low 
frequency axisymmetric modes of a resistive plasma in a tokamak of 
arbitrary cross section. 


20559 (LAPS—9B) Nonlinear dynamics of the drift-cyclotron 
instability. Aamodt, R.E.; Lee, Y.C.; Liu, C.S.; Rosenbluth, M.N. 
(Science Applications, Inc., Boulder, Colo. (USA). Lab. for Applied 
Plasma Studies). Aug 1977. Contract EY-76-C-03-1018. 1lp. (SAI— 
77-834-LJ). Dep. NTIS, PC A02/MF AOI. 

The nonlinear shift of the ion gyrofrequency by the electro- 
static ion cyclotron wave is shown to detune the resonance between 
the ion cyclotron wave and the ion drift wave, thereby stabilizing 
the drift cyclotron instability. Solutions of the resulting wave equa- 
tion are shown to exhibit nonlinear oscillations. 


20560 (LAPS—10B) Ion temperature gradient driven drift cyclo- 
tron instabilities. Catto, P.J.; Aamodt, R.E. (Science Applications, 
Inc., Boulder, Colo. (USA). Lab. for Applied Plasma Studies). Aug 
1977. Contract EY-76-C-03-1018. 1lp. (SAI—77-835-LJ). Dep. 
NTIS, PC A02/MF AO1. 

The role of ion temperature gradient driven drift cyclotron 
instabilities in both mirror machines and tokamaks is examined. 
Destabilizing temperature gradient modifications to the drift cyclo- 
tron loss cone mode are found to exist even when the loss cone is 
completely filled. 


20561 (ORNL/TM—6045) Improved eigenvalue equations for 
the collisionless drift instability in tokamaks. Catto, P.J.; Tsang, K.T. 
(Oak Ridge National Lab., Tenn. (USA)). Nov 1977. Contract W- 
7405-ENG-26. 23p. Dep. NTIS, PC A03/MF AO1. 

Previous work has considered the validity of the perturbation 
theory technique of solving the radial differential equation for colli- 
sionless drift wave in a tokamak only near marginal stability for the 
most unstable radial eigenmode. The present work extends the 
previous result and determines more exact eigenvalue equations (for 
all even and odd spatial modes) that are valid for arbitrary growth 
rates. Away from and perhaps near marginal stability, these more 
complete eigenvalue equations are required in order to accurately 
calculate growth rates. 


20562 (ORNL/TM—6096) Interaction of tearing modes of dif- 
ferent pitch in cylindrical geometry. Hicks, H.R.; Carreras, B.; 
Holmes, J.A.; Waddell, B.V. (Oak Ridge National Lab., Tenn. 
(USA)). Dec 1977. Contract W-7405-ENG-26. 56p. Dep. NTIS, PC 
A04/MF AO1. 

In cylindrical geometry, we analyze the hypothesis that the 
major disruption in tokamaks is due to the interaction of tearing 
modes of different pitch. For a flat safety factor profile, we find that 
the m = 3/n = 2 tearing mode, which is linearly unstable, is 
strongly destabilized nonlinearly by the m = 2/n = 1 mode. Other 
modes are nonlinearly destabilized, particularly the m = 1/n = 1 
and m = 5/n = 3 modes. Due to the development of islands of 
many different pitches, the toroidal current density profile is severe- 
ly deformed. The corresponding region of island activity can extend 
essentially from the plasma center to the limiter. Presumably, this 
deformation of the field lines can lead to rapid transport of heat and 
particles from the plasma center to the limiter. The destabilization of 
the m = 3/n = 2 mode and other odd m modes is significant 
because it may correspond to the observed vertical asymmetry of 
some of the major disruptions in PLT. 


20563 (PPPL-TRANS—122) Energy principle in a strong mag- 
netic field and the kink instability of a toroidal plasma column. 
Pogutse, O.P.; Yurchenko, A.E. Oct 1977. Translation of Russian 
report. 3lp. Dep. NTIS, PC A03/MF AO1. 

An expression for the energy principle is derived, in which 
the kinetic and potential energy appear as functionals of a single 
function. This is possible due to the expansion of the exact expression 
in inverse powers of the strength of the toroidal magnetic field. This 
simplified energy principle is valid up to terms of second order in the 
curvature. An expression was found applicable to the investigation 
of the kink instability of a toroidal plasma column. It is shown that 
the toroidal curvature causes a separation of the mode branches and 
the appearance of a forbidden zone in the spectrum of stable Alfven 
oscillations. The appearance of this zone apparently shows how 
increasing plasma pressure worsens its stability. This effect is propor- 
tional to the curvature and the plasma pressure and apparently 
explains the bounds on plasma pressure obtained in recent numerical 
calculations for a tokamak with high £. 


20564 Threshold of ion cyclotron parametric instability in a 
multispecies plasma. Yatsui, K.; Shimada, M.; Yokoyama, M. (Osaka 
Univ., Toyonaka (Japan). Faculty of Engineering Science). Phys. 
Lett., A; 61: No. 7, 459-461(27 Jun 1977). 

Experimental and theoretical studies are presented of ion 
cyclotron parametric instability into two electrostatic ion cyclotron 
waves in a multispecies plasma. The instability threshold obtained 
experimentally is in reasonable agreement with that predicted theo- 
retically. 
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20565 Parametric effects in interaction of an electron beam with 
a plasma. Al'terkop, B.A.; Volokitin, A.S.; Tarakanov, V.P. (Insti- 
tute of High Temperatures, Academy of Sciences of the USSR, 
Moscow). Sov. Phys. - Dokl. (Engl. Transl.); 22: No. 6, 303-305(Jun 
1977). 

The relationship between perturbations of the plasma density 
and the modulational instability of Langmuir waves is discussed. 


20566 Hydrodynamic Cerenkov instability in inhomogeneous 
plasma streams. Andreev, N.E.; Kirii, A.Y.; Panchenko, M.A.; 
Frolov, V.V. (P. N. Lebedev Physics Institute, Academy of Sciences 
of the USSR, Moscow). Sov. Tech. Phys. Lett. (Engl. Transl.); 3: No. 
6, 224-226(Jun 1977). 

The surface-wave instability of a bounded plasms with an 
inhomogenous electron stream is considered theoretically. 


20567 Effective change in the optical properties of a thin plasma 
slab due to parametric turbulence. Gradov, O.M.; Izmailov, G.N. Sov. 
Tech. Phys. Lett. (Engl. Transl); 3: No. 5, 163-164(May 1977). 

The nonlinear stage of the absolute parametric instability in 
an inhomogeneous bounded plasma is examined theoretically.(AIP) 


20568 Impurity instabilities in tokamaks. Mikhailovskii, A.B.; 
Shukhman, I.G. (I. V. Kurchatov Institute of Atomic Energy, 
Moscow). Sov. J. Plasma Phys. (Engl. Transl.); 3: No. 3, 278-281(May 
1977). 

Impurity instabilities in a tokamak are analyzed. Two types of 
impurity instabilities due to trapped ions are studied. These instabil- 
ities are shown to be relatively insensitive to the shear, so that for 
certain values of the plasma properties these instabilities may be 
pertinent to the study of the impurity dynamics in tokamaks. 


20569 Effect of compressibility on the kink instability. Gutkin, 
T.L; Tsyshin, V.S.; Boleslavskaya, G.I. (Physicotechnical Institute, 
Sukhumi). Sov. J. Plasma Phys. (Engl. Transi.); 3: No. 3, 281-282(May 
1977). 

Compressibility leads to an increase in the growth rate for the 
kink instability of a plasma with a fixed boundary. Plasma rotation 
suppresses this instabillty, but new unstable wave branches appear. 


20570 Kink instability of a finite-conductivity plasma. Pogutse, 
O.P.; Yurchenko, E.I. (I. V. Kurchatov Institute of Atomic Energy, 
Moscow). Sov. J. Plasma Phys. (Engl. Transl.); 3: No. 3, 283-287(May 
1977). 

The continuous transition from the kink instability of a cur- 
rent-carrying plasma with a free boundary in a longitudinal magnetic 
field to the tearing-mode instability is analyzed. In an actual experi- 
ment, even with a high temperature at the plasma periphery, the kink 
instability occurs because of the electron inertia. The growth rate for 
this instability is lower than that for the case of a free boundary by a 
factor of only a few units. A dispersion relation is derived which 
yields the growth rate for the kink instability for plasma properties 
of practical interest. As the size of the current-carrying channel is 
increased, the growth rate for the kink instability decreases, and the 
range of stable values of the safety factor expands. 


20571 Rapid change in the structure of the magnetic field of a 
current sheet. Kirii, N.P.; Markov, V.S.; Frank, A.G.; Khodzhaev, 
A.Z. (P. N. Lebedev Physics Institute, Academy of Sciences of the 
USSR, Moscow). Sov. J. Plasma Phys. (Engl. Transl.); 3: No. 3, 303- 
306(May 1977). 

The structure of the magnetic field of a current sheet and its 
time evolution were studied experimentally. If the width-to-thickness 
ratio of the sheet is ~ 10, the sheet remains stable for 2 prsec. There is 
a rapid change in the structure of the magnetic field of the current 
sheet. This change is of an explosive nature, taking the form of a 
rapid local increase in the magnetic field component normal to the 
sheet if the initial conditions are appropriate. The observed effects 
can be interpretd as the appearance of a macroscopic disruption of 
the current sheet. 


20572 Current-convective instability of a plasma with impurities. 
Petrov, S.G. (Institute of High Temperatures, Academy of Sciences 
of the USSR, Moscow). Sov. J. Plasma Phys. (Engl. Transl.); 3: No. 3, 
317-319(May 1977). 

The nonlinear stage of the current-convective instability due 
to a change in the relative impurity density is analyzed. The coeffi- 
cient of turbulent diffusion is found. The rate at which the impurity 
penetrates into the plasma from the walls can be raised substantially 
because of this instability. 


20573 Self-adjusting feedback system for suppressing the flute 
instability. Gvozdkov, Y.V.; Cherkashin, M.Y.; Chuyanov, V.A. 
(Institute of Control Problems, Academy of Sciences of the USSR, 
Moscow). Sov. J. Plasma Phys. (Engl. Transl.); 3: No. 3, 319-322(May 
1977). 

Experiments have been carried in the LIN-5 mirror system 
with an electrostatic system for suppressing the flute instabillty, 
supplemented by a special device for automatically controlling the 
feedback ratio. The behavior of the system corresponds to conclu- 
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sions reached on the basis of a model. The system can be used for 
diagnostics, to study the radial profile of waves in a plasma, and to 
determine the reasons for density limitations. 


20574 Modulation instability in an inhomogeneous pump field. 
Davydova, T.A.; Shamrai, K.P. (Institute of Nuclear Research, 
Academy of Sciences of the Ukrainian SSR, Kiev). Sov. J. Plasma 
Phys. (Engl. Transl.); 3: No. 3, 333-338(May 1977). 

The parametric instability of an inhomogeneous pump field 
with respect to the excitation of high-frequency and low-frequency 
perturbations is analyzed. Near an intensity maximum of the inhomo- 
geneous field, an absolute modulation instability can occur. The 
instability threshold, the growth rates, and the size of the region in 
which the unstable perturbations exist are calculated. For weak 
pump fields, the growth rate is proportional to the first power of the 
pump field; for strong pump fields, the growth rate is proportional to 
the square of this field. As the pump intensity increases, the region in 
which the unstable perturbations exist becomes smaller. The results 
are compared with the results of numerical simulations. 


20575 Ionizational instability in the plasma of an externally 
sustained discharge. Osipov, A.P.; Rakhimov, A.T. (Scientific-Re- 
search Institute of Nuclear Physics, M. V Lomonosov Moscow State 
University, Moscow). Sov. J. Plasma Phys. (Engl. Transl.); 3: No. 3, 
365-369(May 1977). 

The electron distribution functions and ionization coefficients 
are calculated for CO.—N2—He mixtures. Collisions of electrons 
with vibrationaliy excited N2 molecules are taken into account. The 
results are used to analyze the possible occurrence of ionizational 
instability in the plasma of an externally sustained discharge in 
molecular gases. This instability results from the progressive popula- 
tion of the vibrational levels of Nz and the associated increase in the 
coefficient of independent ionization. It is found that this instability 
cannot explain the conversion of the steady-state, externally sus- 
tained discharge into an arc, especially for discharges in pure nitro- 
gen. 


20576 Relaxation of high-current electron beams and the modula- 
tional instability. Galeev, A.A.; Sagdeev, R.Z.; Shapiro, V.D.; Shev- 
chenko, V.I. (Institute of Space Research, USSR Academy of Sci- 
ences). Sov. Phys. - JETP (Engl. Transl.); 45: No. 2, 266-270(Feb 
1977). 

The modulational instability of the plasma noise in resonance 
with high-current high-energy beams in a plasma becomes important 
when these beams relax. The short-wavelength transfer of the oscil- 
lations caused by such an instability appreciably protracts the pro- 
cess of the collective relaxation of the beam. We derive and solve in 
this paper equations describing the dynamics of the relaxation under 
such conditions. We study the cases of relativistic and non-relativis- 
tic beam energies. 


20577 Marginal stability analysis. A simpler approach to anoma- 
lous transport in plasmas. Manheimer, W.; Boris, J.P. Comments 
Plasma Phys. Controlled Fusion; 3: No. 1, 15-24(1977). 

It is shown that an unstable plasma evolves toward a margin- 
ally stable state. From the knowledge that the plasma is marginally 
stable, one can calculate profiles, transport coefficients and turbu- 
lence levels quite accurately. 


20578 MHD stability of the W VII-A stellarator. Wobig, H.; 
Lackner, K. (Association Evratom-Max-Planck-Institut fuer Plasma- 
physik, Garching/Muenchen (Germany, F.R.)). Verh. Dtsch. Phys. 
Ges.; No. 3, 662(1977). (In German). 

From Meeting on plasma and high-speed physics of the 
Deutsche Physikalische Gesellschaft e.V.; Essen, Germany, F.R. (7 - 
10 Mar 1977). 


20579 Fast-growing helical MHD modes during the disruptive 
instability in LT-3 tokamak. Albert, D.B.; Morton, A.H. (Australian 
National Univ., Canberra. Dept. of Engineering Physics; Australian 
National Univ., Canberra. Research School of Physical Sciences). 
Nucl. Fusion; 17: No. 4, 863-869(1977). 


20580 Stability of drift waves in axisymmetric toroidal plasmas. 
Cordey, J.G.; Hastie, R.J. (UKAEA Research Group, Abingdon. 
Culham Lab.). Nucl. Fusion; 17: No. 3, 523-537(1977). 

The two-dimensional eigenvalue equation for electrostatic 
drift waves in axisymmetric toroidal geometry is investigated. A 
model version, relevant for the Culham levitron, is constructed, and 
solutions are obtained when poloidal variations of shear, curvature 
and magnetic field are included. General criteria for the existence of 
localized undamped eigenmodes are established, and it is found that 
for sufficiently strong modulations of various equilibrium quantities, 
the stabilizing effect of magnetic shear is completely nullified. 
Equivalent criteria are obtained for the large-aspect-ratio tokamak. 
Investigation of the electron Landau resonance in strongly modulat- 
ed magnetic fields indicates that for electron drift waves the growth 
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rate will be only logarithmically weaker than in the equivalent slab- 
model calculation. 


20581 Stability of a closed-line scyllac, revisited. Freidberg, J.P.; 
Gerwin, R.A. (Los Alamos Scientific Lab., N.Mex. (USA)). Nucl. 
Fusion; 17: No. 3, 443-450(1977). 

An earlier delta W-calculation of MHD stability of a Scyllac 
configuration with equal amplitude |= +-1 helical fields is corrected. 
In the early calculation, the MHD equilibrium was consistent to first 
order in the amplitude of the helical field, but not to second order. 
Unlike other high-8 stellarator equilibria, second-order force balance 
could not be achieved by the addition of new second-order fields, 
which would have no effect on stability. In fact, equilibrium to 
second order could only be constructed with the addition of a Z- 
independent field of first order. The corrected stability calculation 
shows that both vertical and horizontal displacements are unstable, 
with a growth rate scale smaller by ha (much <1) than the earlier 
prediction. The |1=+-1 configuration shows some improvement 
over the 1=1 Scyllac because, although the horizontal growth rate is 
essentially unchanged, the vertical one proves to be smaller by the 
factor [(1/2)(1 BYG- 38)}sup(1/2). On the other hand, the field line 
topology of the corrected |= +-1 system is much less satisfactory in 
that all the magnetic lines outside the plasma leave the system. 


20582 MHD sstability of toroidal equilibria to axisymmetric 
modes, Haas, F.A.; Papaloizou, J.C.B. (UKAEA Research Group, 
Abingdon. Culham Lab.). Nucl. Fusion; 17: No. 4, 721-728(1977). 

With the help of a trial function, the energy principle is used 
to study the stability of an axisymmetric, arbitrary-cross-section, 
arbitrary-aspect-ratio toroidal plasma to a particular class of axisym- 
metric modes which are antisymmetric with respect to the equatorial 
plane. It is shown that configurations with toroidal current decreas- 
ing monotonically towards the boundary, which are maintained by 
an external magnetic field with negative decay index, must always be 
unstable in the absence of any external stabilizing agencies such as 
active or passive feedback. 


20583 Stabilization of tearing modes in tokamaks. Hastie, R.J.; 
Sykes, A.; Turner, M.; Wesson, J.A. (UKAEA Research Group, 
Abingdon. Culham Lab.). Nucl. Fusion; 17: No. 3, 515-522(1977). 

Low-m-number tearing modes are both theoretically predict- 
ed and experimentally observed in current tokamak experiments. 
Experiments operating at higher temperatures and higher values of B 
are predicted to be more stable. The theory developed by Glasser, 
Greene and Johnson is applied here to a three-parameter model of 
the tokamak to determine the extent of this improvement in stability. 


20584 Kink mode stability of strong ion rings. Humphries, S. Jr. 
(Cornell Univ., Ithaca, N.Y. (USA). Lab. of Plasma Studies). Nucl. 
Fusion; 17: No. 4, 859-863(1977). 


20585 Excitation of Alfven waves by trapped alpha particles in a 
tokamak reactor. Kaladze, T.D.; Mikhailovskii, A.B. (Tbilisskij Go- 
sudarstvennyj Univ. (USSR). inst. Prikladnoj Matematiki; Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Atomnoj Ehnergii). Nucl. Fusion; 17: No. 3, 411- 
418(1977). 

Alfven wave instability in a tokamak caused by trapped alpha 
particles with non-monotonic energy distribution is investigated 
theoretically. It is shown that this kind of instability is associated 
with perturbations, the transverse wave-length of which is of the 
order of the banana width of trapped alpha particles. It occurs 
during resonance between the Alfven wave frequency and the 
bounce frequency of trapped alpha particles. The instability growth 
rate is of the order of the oscillation frequency multiplied by the 
ratio of the alpha-particle density to the plasma density. 


20586 Bounce effects on the cyclotron instability caused by 
trapped alpha particles in tokamak reactors. Kaladze, T.D. (Tbilisskij 
Gosudarstvennyj Univ. (USSR). Inst. Prikladnoj Matematiki); Mik- 
hailovskii, A.B. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atom- 
noj Ehnergii SSSR, Moscow. Inst. Atomnoj Ehnergii). Nucl. Fusion; 
17: No. 4, 729-734(1977). 

The role of bounce resonances in the cyclotron build-up of 
fast magneto-acoustic waves by trapped alpha particles in a tokamak 
reactor is investigated theoretically. It is shown that bounce reson- 
ances can cause a further increase in the growth rate of fast magne- 
to-acoustic waves by a magnitude of the order of 
0.5(epsilonwsub(BS)/@sub(b))sup(1/3), where wsub(BS) is the mean 
cyclotron frequency of alpha particles on the magnetic surface, 
wsub(b) is their bounce frequency and epsilon is the ratio of the 
minor and major radii of the tokamak. 


20587 Quasi-linear model for heat flow and diffusion in a micro- 
unstable tokamak. Krall, N.A.; McBride, J.B. (Science Applications, 
Inc., La Jolla, Calif. (USA)). Nucl. Fusion; 17: No. 4, 713-720(1977). 

A formulation of transport theory, including cross-field ther- 
mal conductivity, is presented and applied to transport in tokamak 
due to trapped-particle instabilities, in the quasi-linear stage. Ratios 
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of ion heat conduction, convection, and turbulent heating to electron 
heat conduction, and ratios of electron heat convection and turbu- 
lent heating to electron heat conduction are presented in the quasi- 
linear phase of trapped-electron and trapped-ion modes, along with 
onal techniques for obtaining these ratios for other modes in a 
quasi-static micro-unstable plasma. 


20588 Stability of ripple-assisted neutral beam injection against 
loss-cone modes. Krommes, J.A.; Rosenbluth, M.N. (Institute for 
Advanced Study, Princeton, NJ. (USA)); Tang, W.M. (Princeton 
Univ., N.J. (USA). Plasma Physics Lab.). Nucl. " Fusion; 17: No. 4, 
667-680(1977). 

Aspects of the stability of the toroidal field ripple-assisted 
neutral beam injection scheme proposed by Jassby and Goldston are 
considered. It is found that beams sufficiently peaked in perpendicu- 
lar energy are unstable to the generation of loss-cone modes - 
specifically, lower hybrid waves propagating nearly perpendicular 
to the magnetic field and driven unstable by the perpendicular 
velocity space anisotropy-fee energy. In the infinite-medium theory, 
the beam density threshold is intolerably small. However, radial 
convection of energy provides an important additional source of 
damping. The resulting threshold may be tolerable if the beam 
temperature is sufficiently high. Even if the linear stability condition 
is violated, it is shown that quasilinear diffusion will produce broad- 
ening quite rapidly (several e-foldings), with small saturated field 
amplitudes. 


20589 Effects of gyroviscosity on self-gravitating rotating plasma 
of variable density. Maheshwari, S.L.; Bhatia, P.K. (Jodhpur Univ. 
(India). Th. of Mathematics). Gerlands Beitr. Geophys.; 86: No. 4, 
313-322(1977 

The Dita citaeei stability of a self-gravitating rotating 
plasma of variable density is studied taking into account the effect of 
finiteness of the ion Larmor radius. The macroscopic equations of 
motion are used, where the finite ion Larmor radius effects are 
incorporated in the stress tensor. An explicit solution for a fluid of 
finite depth and with an exponential density variation is obtained by 
means of a variational principle characterizing the problem. The 
inclusion of the effects of gyroviscosity has been found to be 
stabilizing. 


20590 (UCRL-Trans—11283) Energy principle in a strong mag- 
netic field and the helical instability of a toroidal plasma pinch. 
Pogutse, O.P.; Yurchenko, E.I. 1977. Translation of Russian report. 
21p. Dep. NTIS, PC A02/MF AO1. 

An expression is derived for the energy principle, in which 
the kinetic and potential energy are a functional of only one func- 
tion. This was accomplished by expanding an exact expression in 
reciprocal powers of a strong toroidal magnetic field. This simplified 
energy principle is valid up to terms quadratic in curvature. The 
expression obtained is applied to a study of the helical instability of a 
toroidal plasma pinch. It is shown that the toroidal curvature causes 
splitting of the branches and the appearance of forbidden bands in 
the spectrum of unstable Alfven oscillations. The appearance of 
these bands clearly shows how the instability of the plasma declines 
with increasing plasma pressure. This effect is proportional to the 
curvature and pressure of the plasma and can apparently account for 
the pressure constraint observed in recent numerical calculations of 
the stability of a tokamak with a large £8. 


20591 Parametric turbulence of a magnetoactive plasma. Pusto- 
valov, V.V.; Romanov, A.B.; Silin, V.P.; Tikhonchuk, V.T. ZA. 
Tekh. Fiz.; 46: No. 3, 466-476(Mar 1976). (In Russian). 

In the framework of the weak turbulence theory investigated 
is the évolution of turbulent fluctuations of a homogeneous magne- 
toactive plasma which grow with time due to the parametric insta- 
bility of the type of the pumping-power-wave decay into two 
potential oscillations with frequencies of the upper hydrid resonance 
and slow magnetic sound. Two regimes of turbulence relaxation 
have been revealed: oscillatory noise yield to the stationary turbulent 
state and undamped relaxation noise oscillations. Spectral and total 
density energies of turbulent noises are found, characteristic times 
and quantitative regularities of noise evolution in time and in the 
space of wave vectors are determined. 


20592 Drift-cyclotron instabilities of a plasma with ion admix- 
ures. Kurko, O.V. Zh. Tekh. Fiz.; 46: No. 1, 183-186(Jan 1976). (In 
Russian). 


20593 Numerical magnetohydrodynamics for high-beta plasmas. 
Brackbill, J.U. (Los Alamos Scientific Lab., NM). pp 1-4} of In 
Methods in computational physics. Advances in research and appli- 
cations. Vol. 16. Alder, B.; Fernbach, S.; Rotenberg, M. (eds.). New 
York; Academic Press, Inc. (1976). 

Numerical methods for approximation of convective trans- 
port in high-beta plasmas are discussed. Brief surveys of numerical 
methods and applications for magnetohydrodynamics are presented. 
Lagrangian and rezone phases of a generalized mesh calculation are 
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discussed. Applications of the numerical approximation method to 
theta pinch, rotating theta pinch, and internal kink mode instabilities 
are given as examples. Fifty-two references are included in the 
bibliography. 


20594 Computation of the magnetohydrodynamic spectrum in 

ic toroidal confinement systems. Grimm, R.C.; Greene, 
J.M.; Johnson, J.L. (Princeton Univ., NJ). pp 253-280 of In Methods 
in computational physics. Advances in research and applications. 
Vol. 16. Alder, B.; Fernbach, S.; Rotenberg, M. (eds.). New York; 
Academic Press, Inc. (1976). 

The chapter is devoted to computational techniques for study 
of linearized plasma motion around its equilibrium state in a general 
axisymmetric toroidal configuration. Formulation of the problem, 
representation of the Normal-Mode equations, computation of the 
spectrum and associated eigenmodes, and applications are treated. A 
bibliography of 50 references is included. 


PLASMA WAVE PHENOMENA 


20595 Particle-caviton interactions. Wong, A.Y.; Leung, P.; 
Eggleston, D. (Department of Physics, University of California, Los 
Angeles, California 90024). Phys. Rev. Lett.; 39: No. 22, 1407-1411(28 
Nov 1977). 

Experiments using a controlled electron beam interacting 
with a caviton containing coherent rf fields demonstrate the impor- 
tance of transit-time damping of localized high-frequency fields. A 
small transverse magnetic field (B < or = 10 G, w/sub c//w/sub p/ 
< or = 0.1) was sufficient to eliminate such transit-time damping. A 
modulated electron beam is used to demonstrate that the interaction 
between the beam and the caviton field is phase sensitive. Regenera- 
tion of cavitons by streaming particles is discussed. 


20596 (UCRL-Trans—11293) Decay of an electromagnetic wave 
into two plasmons in an inhomogeneous plasma. Gusakov, E.Z.; Piliia, 
A.D.; Fedorov, V.I. Oct 1977. Translation of Preprint No. 540, 
Fiziko-Tekhnicheskii Institut im. A. F. loffe, Leningrad, 1977. 22p. 
Dep. NTIS, PC A02/MF AO1. 

The decay of an electromagnetic wave into two plasma 
waves in an inhomogeneous, nonmagnetized plasma is analyzed. It is 
demonstrated that the instability which arises in this case has an 
absolute nature both in a plasma with collisions and in a collisionless 
plasma. The threshold of sensitivity is determined as a function of 
the attenuation decrement of the plasma waves and the scale of the 
inhomogeneity. 


20597 Modulation instability of whistler waves. Gupta, G.P.; 
Prasad, R.; Singh, R.N. (Banaras Hindu Univ. (India). Inst. of 
Tech.). Phys. Lett., A; 62: No. 2, 90-92(25 Jul 1977). 

The Karpman and Krushkal criterion has been applied to 
nonlinear Schroedinger equation derived for whistler waves propa- 
gating through magnetoplasma containing parallel electrostatic field. 
The role of parallel electrostatic field on the frequency spectrum and 
growth rate of modulational instability has been discussed. 


20598 Non-linear waves in a two-component hot plasma. Mur- 
taza, G.; Rahman, H.U. (Quaid-i-Azam Univ., Islamabad (Pakistan). 


Dept. of Physics); Rashid, M.A. J. Phys., A 
1249-1257(Jul 1977). 

Wave propagation is studied in a hot collisionless two-compo- 
nent plasma by working in a Lorentz frame of reference in which the 
spatial dependence is eliminated and where there is no ambient 
magnetic field. Non-linear dispersion relations are obtained which 
govern transverse propagation for the cases: (i) when the tempera- 
ture correction is small but the wave amplitude is large; (ii) when the 
wave amplitude is small and the temperature is arbitrary. 


20599 Three dimensional stationary plasmon distributions. 
Weibel, E.S.; Chen, L. (Ecole Polytechnique Federale, Lausanne 
(Switzerland)). Phys. Lett, A; 61: No. 7, 462-464(27 Jun 1977). 

Three dimensional stationary states are obtained which the 
radiation pressure of plasmons maintains arbitrary density variations 
of the plasma. The distribution of the plasmons in phase space is a 
universal function of their energy. 


(London); 10: No. 7 


20600 Absorption of electromagnetic waves in an inhomogenous 
magnetized plasma. Erokhin, N.S.; Moiseev, S.S.; Nazarenko, L.A. 
(Physicotechnical Institute, Academy of Sciences of the USSR, 
Khar’kov). Sov. Tech. Phys. Lett. (Engl. Transl.); 3: No. 6, 229- 
230(Jun 1977). 

It is shown theoretically that for inhomogeneous plasma total 
absorption of e.m. waves can replace reflection if the gradient of the 
plasma density is oblique in relation to the magnetic field. 


20601 Nonlinear magneto-acoustic dispersive waves. Malik, S.K.; 
Singh, M. (Simon Fraser Univ., Burnaby, British Columbia 
(Canada)). Astrophys. Space Sci.; 48: No. 1, 47-S2(May 1977). 

The multiple time scale method is applied to investigate the 
nonlinear magneto-acoustic dispersive waves in a collisional plasma. 
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Whereas in the absence of collisions these waves are modulationally 
stable, the collisions render them modulationally unstable. 


20602 Parametric instability of low-frequency surface waves. Za- 
boronkova, T.M.; Kondrat’ev, I.G. (Scientific-Research Radiophy- 
sics Institute, Gor’kii). Sov. J. Plasma Phys. (Engl. Transl.); 3: No. 3, 
311-313(May 1977). 

An analysis is made of the linear stage of the induced scatter- 
ing of an intense high-frequency wave into a low-frequency (ion- 
acoustic) surface wave, guided by a slightly diffuse boundary of a 
nonisothermal plasma. For a high-frequency wave with electric 
fields lying in the plane of incidence (the TM type), the slightly 
diffuse plasma boundary results in a reduction of the threshold 
amplitude of the incident field. This decrease is due to an abrupt 
increase in the component of the high-frequency electric field 
normal to the boundary in the region in which the plasma resonance 
is crossed. The analysis is based on the very simple example of a 
homogeneous high-frequency field oriented perpendicular to the 
plasma boundary. 


20603 Nonlinear theory of the amplification of electromagnetic 
waves in an interaction of an electron beam with a plasma-filled 
waveguide. Loshkov, I.V. (Moscow Physicotechnical Institute). Sov. 
J. Plasma Phys. (Engl. Transl.); 3: No. 3, 326-330(May 1977). 

The amplification of slow electromagnetic waves by an elec- 
tron beam in a plasma-filled waveguide is analyzed. The electron 
beam is assumed to be radially bounded. The field amplitude of the 
amplified wave is found numerically as a function of the coordinate 
in the regime in which there are trapped beam particles in the 
homogeneous plasma-filled waveguide. In this case, the increase in 
the wave amplitude is limited by the capture of axial electrons into 
the potential well. In the nonlinear stage, the excursions of the wave 
amplitude are much smaller than in the case in which the beams and 
plasma are unbounded. Wave amplification in an inhomogeneous 
plasma-filled waveguide is analyzed. The inhomogeneity is specified 
to be such that the wave motion remains synchronized with the 
beam, which is retarded because of the instability. Under these 
conditions the maximum wave amplitude can be raised to a value 
substantially higher than in the case of a homogeneous plasma. 


20604 Ion-acoustic turbulence in a nonmonochromatic pump 
wave. Aliev, Y.M.; Gradov, O.M.; Izmailov, G.N. Sov. J. Plasma 
Phys. (Engl. Transl.); 3: No. 3, 330-333(May 1977). 

A theoretical study is made of the development of a steady- 
state turbulent condition in an unbounded homogeneous plasma due 
to a high-frequency electric field. (AIP) 


20605 Some aspects of nonlinear interaction of waves in plasmas. 
Wilhelmsson, H.; Nakach, R. (Departement de Physique du Plasma 
et de la Fusion Controlee Service 1 Gn-Centre d’Etudes Nucleaires 
85 X-38041 Grenoble Cedex). Sov. J. Plasma Phys. (Engl. Transl.); 3 
No. 3, 338-342(May 1977). 

A unified description of some nonlinear effects is given. 
Formal relations between different nonlinear coupling effects are 
emphasized and connections between the analysis of particular prob- 
lems and general nonlinear theory are investigated. 


20606 Observation of time-varying thermal self-focusing of elec- 
tromagnetic waves in plasmas. Isaev, V.A.; Kruglov, V.N.; Mironov, 
V.A.; Poluyakhtov, B.K. (Scientific-Research Radiophysics Insti- 
tute, Gor’kii). Sov. J. Plasma Phys. (Engl. Transil.); 3: No. 3, 342- 
346(May 1977). 

The structural distortions of nearly monochromatic beams 
due to a thermal nonlinearity in a slab of an isotropic, low-tempera- 
ture plasma have been studied experimentally. When the slab is 
irradiated over a time short in comparison with the density relax- 
ation time, the beam focus moves in the direction opposite the 
incident wave. At a field far above the threshold, there can be a 
saturation of the nonlinearity for steady self-focusing, so that the 
effect is suppressed. 


20607 Solitons in plasma. Das, G.C. (Pennsylvania Univ., Phila- 
delphia (USA)). Indian J. Pure Appl. Phys.; 15: No. 2, 128-130(Feb 
1977). 


20608 Theory of electrosound waves in a plasma. Tsintsadze, 
N.L.; Tskhakaya, D.D. (Institute of Physics, Georgian Academy of 
Sciences). Sov. Phys. - JETP (Engl. Transl.); 45: No. 2, 252-255(Feb 
1977). 

We study the nature of electrosound waves in a plasma with a 
negative permittivity in strong hf fields in which the electrons of the 
plasma may acquire relativistic velocities. We show that under 
conditions when the pressure of the hf wave is larger than the 
hydrodynamic pressure the electrosound wave is a compression 
wave, while for weak hf fields we have a rarefaction wave. 


20609 Interaction between a beam with a supercritical initial 
velocity and finite-amplitude waves. Bakai, A.S.; Krivulya, S.S.; On- 
ishchenko, I.N.; Fedorchenko, V.D. (Physico-technical Institute, 
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Ukrainian Academy of Sciences). Sov. Phys. - JETP (Engl. Transl.); 
45: No. 2, 261-265(Feb 1977). 

Results are presented of an investigation of the instability of 
finite-amplitude waves in a system consisting of an electron 
with a supercritical velocity and a bounded plasma. It is shown that 
the beam with the supercritical velocity (v/sub b/>v/sub c/aw/sub 
p//k/sub perpendicular)/can transfer up to 60% of its energy to the 
wave. Results are presented of a computer simulation of the amplifi- 
cation process and compared with the results of experiment. 


20610 Exact solutions of the axisymmetric plasma equilibrium 
equation. De Menna, L. (Naples Univ. (Italy). Istituto Elettrotec- 
nico). Nucl. Fusion; 17: No. 3, 455-463(1977). 

With a general method based on the theory of pseudoanalytic 
functions, a sequence of exact solutions of the 
magnetohydrodynamic equilibrium equation of an axisymmetric 
plasma configuration is found. A particular solution corresponding 
to reasonable boundary conditions and pressure and current density 
profiles is analysed in some detail. The Mercier criterion is used to 
study stability against localized perturbations. 


20611 Wave phenomena in very-high-beta plas- 
mas. Jablon, C. (Paris-11 Univ., 91 - Orsay (France). Lab. de 
Physique des Plasmas). Nucl. Fusion; 17: No. 4, 787-795(1977). 

Perturbations propagating perpendicularly to a zero-order 
gradient direction are studied in an inhomogeneous 8 much>1 
plasma. (Zero-order temperature, density and magnetic-field gradi- 
ents are assumed to be parallel.) Coupling between hydrodynamic 
motion, thermal waves and magnetic-field evolution yields four 
modes of oscillation. The case of zero initial magnetic field extends 
previous results by inclusion of hydrodynamical effects. In the case 
of a magnetically insulated wall-confined plasma 
(wsub(e)tausub(e)much>1,8much>1), some of the modes can be 
driven unstable. An upper limit on gradients is given for such wall- 
confined plasmas to be stable. The connection with anomalous 
ABmuch> | transport is briefly discussed. 


20612 Experimental investigations of the mechanism of excitation 
of plasma waves and generation of harmonics in a plasma produced by 
an intense laser pulse. Aleksandrov, V.V.; Anisimov, S.I.; Brenner, 
M.V.; Velikhov, E.P.; Vikharev, V.D.; Zotov, V.P.; Koval'skii, 
N.G.; Pergament, M. I.; Yaroslavskii, A.I. Zh. Eksp. Teor. Fiz.; 71: 
No. 5, 1826-1836(Nov 1976). (In Russian). 

The mechanism of interaction between laser radiation 
(lambda = 1,06 mkm) and a hi igh temperature plasma is investigated 
for light fluxes between 10” W/cm? and 4 x 10% W/cm? A 
comparison of the measurement results obtained by various methods 
indicates that for light fluxes exceeding approximately 10'* W/cm? 
effective absorption of the radiation is due to development of the 
decay instabilities t > p + S and t — p+p. It is found that radiation 
of frequency 3/2wsub(o) emitted by the plasma is due to combina- 
tion scattering by the plasma waves with frequencies close to 
wsub(o)/2. The experimental values of the threshold light fluxes 
obtained with targets made of various materials are in good agree- 
ment with the predictions of the theory. 


20613 Effect of trapped electrons on Alfven waves in a tokamak. 
Mikha’lovskii, A.B.; Shukhman, I.G. Zh. Eksp. Teor. Fiz.; 71: No. 5, 
1813-1825(Nov 1976). (In Russian). 

The interaction between Alfven waves and trapped electrons 
in a plasma located in a toroidal magnetic field is investigated 
theoretically. It is shown that wave buildup may occur as a result of 
the interaction when the ratio of the plasma pressure to magnetic 
field pressure is finite. The increment depends on the compressibility 
of the trapped electrons and also on effects due to the finite value of 
the longitudianal electric field of perturbations. The range of phe- 
nomena investigated may be of interest from the viewpoint of 
thermonuclear tokamak reactors and also of the physics of a magne- 
tosphere plasma. 


20614 Reflection of electromagnetic waves by a moving lossy 
plasma medium. Yamaguchi, S. (Nihon Univ., Tokyo. Coll. of Sci- 
ence and Engineering). Desalination; J59: 481-488(Oct 1976). (In 
Japanese). 

This paper describes the reflection of electromagnetic waves 
by an isotropic cold plasma medium with loss, which is moving at 
the relativistic uniform velocity. The power reflection coefficients 
were investigated for the transverse electric waves and the trans- 
verse magnetic waves. It was confirmed that the power reflection 
coefficients do not exceed one in case of no-loss plasma, but the 
coefficients sometimes exceed one in case of the plasma with loss. 
The condition for the coefficients exceeding one was studied. Exam- 
ples of numerical calculation were shown graphically. For the 
transverse electric waves, the condition is same as that of moving 
dielectric substances. For transverse magnetic waves, the condition 
is complicate. The surface impedance of the moving plasma with loss 
was also obtained. It was found that the previously reported results 
for no-loss plasma was incorrect. In the present paper, the numerical 
results of new calculation are shown graphically. 
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20615 Effect of sound turbulence on the colapse of Langmuir 
waves. Galeev, A.A.; Sagdeev, R.Z.; Shapiro, V.D.; Shevchenko, 
V.I. (AN SSSR, Moscow. Inst. Kosmicheskikh Issledovanij). ZA. 
Eksp. Teor. Fiz., Pis'ma Red.; 24: No. 1, 25-29(Jul 1976). (In Russian). 


20616 Absorption of plasma waves in a tokamak. Kochetkov, 
V.M. (AN SSSR, Leningrad. Fiziko-Tekhnicheskij Inst.). Zh. Tekh. 
Fiz.; 46: No. 3, 491-496(Mar 1976). (In Russian). 

For the distribution of the particle density and magnetic field 
inherent in the tokamak type systems the results of the trajectories 
calculation are presented and also collisional and collisionless damp- 
ing of plasma waves arising due to linear transformation of electro- 
magnetic waves in the neighbourhood of the gael hybrid reso- 
nance. The decrement of collisional damping of waves has been 
calculated by the frequency of electron collisions, and for estimating 
collisionless damping connected with the presence of the wave 
vector projection on the magnetic field direction two factors have 
been taken into consideration: finiteness of the radiation pattern for 
electromagnetic waves producing a plasma mode of oscillations, and 
the rotational transformation of the magnetic field in a tokamak. A 
number of graphs is presented which show the position of the 
maximum energy release regions. A number of formulas for estimat- 
ing wave absorption near the upper hybrid resonance is given. 


20617 Stationary quenching wave in magnetized plasma. Alik- 
hanov, S.G.; Glushkov, I.S. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. Atomnoj 
Ehnergii). Dokl. Akad. Nauk SSSR; No. 226, 547-549(21 Jan 1976). 
(In Russian). 

The interaction of a magnetized hot plasma (wsub(e)tau 
sub(e)> > 1) with cold plasma or a gas leads to the appearance of a 
cooling wave. The transition layer between hot and cold plasma is 
the main source of radiation losses which should be compensated by 
a heat flow from the hot region. A stationary state is considered, 
equations are written in the system in which temperature and mag- 
netic field profiles are steady, and the plasma flux with magnetic 
field passes through the cooling wave. Calculations, have been 
carried out on a computer. The dependence of the magnetized 
plasma flux velocity Vsub(r) on the ratio p/Hsub(r) is shown, where 
p is the pressure, Hsub(r) is the magnetic field in the hot region. The 
dependence of the characteristic dimension of the cooling wave on 
the magnetic field is determined for the hot plasma region. A 
considerable fraction of the rediation losses is shown to fall to the 
region of (wsub(e)tausub(e) < or approximately)1. 


20618 Dispersion relation and eigenvectors of waves in plasmas. 
Ogino, T.; Takeda, S. (Nagoya Univ, Jpn). Electr. Eng. Jpn. (Engl. 
Transl.); 94: No. 5, 7-14(1974). 

A method is described for calculating the dispersion curves 
and eigenvectors for plasma waves from the MHD and Maxwell's 
equations. Computer calculations are analyzed. This method is appli- 
cable to calculation of the dispersion relation in the wide ranges of 
the wave number and frequency for plasmas having parameters such 
as the density, temperature and external magnetic field. The method 
considers the ion motion and does not adopt the electrostatic ap- 
proximation. The eigenvectors composed of the fluctuation compo- 
nents of the density, velocity, electric and magnetic field are normal- 
ized for the convenience of comparison. 19 refs. 


FUSION POWER PLANT TECHNOLOGY 
REFER ALSO TO CITATION(S) 17049 


20619 (CONF-770107—, pp 316-327) ERDA-DMFE fusion— 
fission reactor systems studies program. Kostoff, R.N. (Energy Re- 
search and Development Administration, Washington, DC). 1977. 

From Information meeting on accelerator breeding; Upton, 
NY, USA (18 Jan 1977). 

In Proceedings of an information meeting on accelerator- 
breeding. 

A review of fusion driven breeders is given. The presentation 
covers the definition of hybrids, the role of hybrids in the energy 
supply economy, the results of some hybrid studies to date, major 
problem areas, and a future study program. (MOW) 


20620 (CONF-771029—80) Economic analysis of EBT reactor. 
Woo, J.T.; Uckan, N.A.; Lidsky, L.M. (Massachusetts Inst. of Tech., 
Cambridge (USA); Rensselaer Polytechnic Inst., Troy, N.Y. (USA); 
Oak Ridge National Lab., Tenn. (USA)). 1977. Contract W-7405- 
ENG-26. 4p. Dep. NTIS, PC A02/MF AOI1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

In order to establish the economic potential of the Elmo 
Bumpy Torus (EBT) reactor, two independent system-costing 
models have been developed. Both models predict capital costs of 
approximately $400/kW(th). These relatively low costs reflect the 
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simplicity of the EBTR design. In particular, the modular nature of 
the individual blanket-shield segments, the low costs "accelerator 
style” containment building, high beta, and steady-state operation 
lead to relatively low reactor costs. A detailed cost breakdown for 
subsystems is analyzed. High cost and high uncertainty subsystems 
are identified to direct further emphasis into those areas. The calcu- 
lated capital costs for the EBT reactor are compared with those 
costs quoted for tokamak reactors. 


20621 (CONF-771029—81) Physics and engineering aspects of 
the EBT reactor. Uckan, N.A.; Bettis, E.S.; Hedrick, C.L.; Santoro, 
R.T.; Watts, H.L.; Yeh, H.T. (Oak Ridge National Lab., Tenn. 
(USA)). 1977. Contract W-7405-ENG-26. 6p. Dep. NTIS, PC A02/ 
MF AOl. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

The ELMO Bumpy Torus (EBT) reactor has the advantage 
of high-8, steady-state operation. The first reactor study based on 
the EBT confinement concept was initiated in 1976. It provided the 
required starting point for continued assessment of the validity of the 
concept. A new design based on the present physics understanding, 
— design approaches, and present and near-term technologies 

as been established. One of the important factors in an EBT reactor 
is the large aspect ratio (large toroidal major radius as well). This 
leads to a power plant with a comparatively large total energy 
output, usually in the range of 2000-6000 MW(th) for a conventional 
neutron wall loading of 1-2 MW/m? (the high value of 8 in an EBT 
device provides a net cost per unit energy roughly equal to or 
somewhat less than that for a Tokamak system). The large aspect 
ratio also provides very simple engineering and design requirements 
because of good access and small force loading asymmetries. An- 
other important factor is the steady-state operation. In an EBT 
system, less power handling, energy storage, and filtering equipment 
will be needed. An EBT reactor is less likely to be subject to thermal 
and mechanical fatigue than reactors with large pulsed magnetic 
fields and short bursts of fusion power. The details of the key design 
elements and critical scientific and technology factors which are 
substantially different from other fusion reactor approaches are 
described. 


20622 (CONF-771029—83) Assembly of ISX. Durfee, N.W. 
(Oak Ridge National Lab., Tenn. (USA)). 1977. Contract W-7405- 
ENG-26. 3p. Dep. NTIS, PC A02/MF AO1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

The Impurity Study Experiment, a moderate size tokamak, 
was recently assembled at ORNL. Demountable toroidal field coils 
allowed for the assembly of major components at remote locations 
and rapid installation into ISX. A discharge cleaning plasma was 
generated in ISX six weeks after the arrival of the final toroidal field 
coil. A chronological summary of the assembly is presented, empha- 
sizing features designed to aid in assembly and maintenance. A cross- 
section of the machine showing the major mechanical components to 
be discussed is given. 


20623 (CONF-771029—141) Economics of tokamak power sys- 
tems. Reid, R.L.; Steiner, D. (Oak Ridge National Lab., Tenn. 
(USA)). 1977. Contract W-7405-ENG-26. 6p. Dep. NTIS, PC A02/ 
MF AOl1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

The impact of plasma operating characteristics, engineering 
options, and technology on the capital-cost trends of Tokamak 
power plants is determined. Tokamak power systems are compared 
to other advanced energy systems and found to be economically 
competitive. A three-phase strategy for demonstrating commercial 
feasibility of fusion power, based on a common-site multiple-unit 
concept, is presented. 


20624 (CONF-771056—6) ELMO Bumpy Torus (EBT) reactor. 
Uckan, N.A.; Dandl, R.A.; Hedrick, C.L.; Bettis, E.S.; Lidsky, L.M.; 
McAlees, D.G.; Santoro, R.T.; Watts, H.L.; Yeh, H.T. (Oak Ridge 
National Lab., Tenn. (USA)). 1977. Contract W-7405-ENG-26. 19p. 
Dep. NTIS, PC A02/MF AOl1. 

From IAEA conference and workshop on fusion reactor 
design; Madison, WI, USA (12 Oct 1977). 

The ELMO Bumpy Torus (EBT) concept has many encour- 
aging and attractive features as a fusion reactor system. These 
include a high beta, magnetohydrodynamically stable equilibrium; 
absence of parallel currents; a large aspect ratio; the modular nature 
of individual sectors; no interlinking coils; ease of maintenance; 
steady-state operation; and economic potential. The first EBT reac- 
tor study was initiated in 1976 and provided the required starting 
point for continued assessment of the validity of the concept. Major 
refinements in plasma physics and design engineering have now 
resulted in a revised system description. A new design based on the 
present physics, practical design, and present and near-term technol- 
ogies has been established. This paper discusses the details of key 
design elements and critical scientific and technological factors 
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which are substantially different from other fusion reactor ap- 
proaches. The paper also provides a useful summary of where the 
EBT program is, where it is going, and why these efforts are, in fact, 
self-consistent, with a motivation toward potential reactor applica- 
tion of EBTs. 


20625 (CONF-771109—55) Commercial feasibility of fusion 
power based on the tokamak concept. Reid, R.L.; Steiner, D. (Oak 
Ridge National Lab., Tenn. (USA)). 1977. Contract W-7405-ENG- 
26. 2ip. Dep. NTIS, PC A02/MF AOl1. 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

The impact of plasma operating characteristics, engineering 
options, and technology on the capital cost trends of tokamak power 
plants is determined. Tokamak power systems are compared to other 
advanced energy systems and found to be economically competitive. 
A three-phase strategy for demonstrating commercial feasibility of 
fusion power, based on a common-site multiple-unit concept, is 
presented. 


20626 (CONF-771109—80) Design approaches for enhancing the 
engineering feasibility of tokamak power reactors. Shannon, T.E.; 
Steiner, D. (Oak Ridge National Lab., Tenn. (USA)). 1977. Contract 
W-7405-ENG-26. 4p. Dep. NTIS, PC A02/MF AO1. 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

The design approach developed in the ORNL Fusion Power 
Demonstration Study is reviewed. The design concepts having 
greatest impact on reactor feasibility by the application of current or 
near term technology are described briefly. These are: blanket 
structural material, blanket coolant, power conversion system, and 
pulsed electrical system. Concepts relative to the approach taken to 
simplify the overall reactor design are listed. (MHR) 


20627 (COO—2272-12) Proposal to the United States Energy 
Research and Development Administration for continuation of fusion 
reactor technology studies. Progress report, January 1, 1977—Septem- 
ber 30, 1977. Conn, R.W.; Kulcinski, G.L.; Maynard, C.W. (Wiscon- 
sin Univ., Madison (USA). Dept. of Nuclear Engineering). 1977. 
Contract EY-76-S-02-2272. 50p. Dep. NTIS, PC A03/MF AOI. 

The tokamak engineering test reactor report was completed 
and the work is described. Studies of a small, high power density 
tokamak was started and very early progress is summarized. The 
problems of rf heating in tokamak reactors are discussed. (MHR) 


20628 (LA-UR—77-2480) Fusion power from fast imploding 
liners. Krakowski, R.A.; Moses, R.W.; Miller, R.L.; Germwin, R.A. 
(Los Alamos Scientific Lab., N.Mex. (USA)). 1977. Contract W- 
7405-ENG-36. 16p. (CONF-771056—4). Dep. NTIS, PC A02/MF 
AOl. 

From IAEA conference and workshop on fusion reactor 
design; Madison, WI, USA (12 Oct 1977). 

An approach to fusion power is described which proposes 
magnetically driving a thin metal shell at high velocity (approxi- 
mately 10*m/s) onto a warm (200 to 500 eV), dense (1074 to 1075 
m~*) plasma. A description of the plasma/liner interaction by sever- 
al analytic and numerical models is given. On the basis of theoretical 
scaling predictions, the advantages, disadvantages and uncertainties 
associated with a high-efficiency (recirculating power fraction less 
than or equal to 0.2) Fast-Liner Reactor (FLR) are described, 
quantified when possible, and summarized. The FLR approach is 
characterized by (1) a thin cylindrical nonrotating liner that would 
be magnetically accelerated by axial currents driven through the 
liner (no external coils or magnets), (2) axial and radial energy 
confinement would be provided by an azimuthal magnetic field 
associated either with axial currents driven through a hard core or 
through the plasma, (3) the plasma particle pressure would be 
supported directly by the liner surface and material end plugs, and 
(4) the liner and a portion of associated support structure would be 
destroyed at each implosion. A preliminary assessment of the tech- 
nological implications of blast confinement, materials destruction 
and loss, energy transfer and storage requirements, and possible 
modes of FLR operation is presented. 


20629 (NP—21248) Annual report, 1975. (Max-Planck-Institut 
fuer Plasmaphysik, Garching/Muenchen (Germany, F.R.)). 1975. 
163p. (In German). Dep. NTIS (US Sales Only), PC AO8/MF AO1. 

Research is reported in the following areas: high-beta plas- 
mas, low-beta plasmas, tokamak, laser fusion and wave heating, 
theoretical studies, plasma-wall interactions, relativistic plasmas, and 
technology developments. Publications issued by the Institute and 
conference papers presented by Institute personnel are tabulated. 
(JSR) 


20630 (PPPL— 1347) High-field, high-density tokamak power re- 
actor. Cohn, D.R.; Cook, D.L.; Hay, R.D.; Kaplan, D.; Kreischer, 
K.; Lidskii, L.M.; Stephany, W.; Williams, J.E.C.; Jassby, D.L.; 
Okabayashi, M. (Princeton Univ., N.J. (USA). Plasma Physics Lab.). 


FUSION ENERGY 2123 


Nov 1977. Contract EY-76-C-02-3073. 22p. Dep. NTIS, PC A02/ 
MF AOl1. 

A conceptual design of a compact (Ro = 6.0 m) high power 
density (average P/sub f/ = 7.7 MW/m‘°) tokamak demonstration 
power reactor has been developed. High magnetic field (B/sub t/ = 
7.4 T) and moderate elongation (b/a = 1.6) permit operation at the 
high density (n(0) approximately 5 x 10’ cm~*) needed for ignition 
in a relatively small plasma, with a spatially-averaged toroidal beta 
of only 4%. A unique design for the NbsSn toroidal-field magnet 
system reduces the stress in the high-field trunk region, and allows 
modularization for simpler disassembly. The modest value of toroi- 
dal beta permits a simple, modularized plasma-shaping coil system, 
located inside the TF coil trunk. Heating of the dense central plasma 
is attained by the use of ripple-assisted injection of 120-keV D® 
beams. The ripple-coil system also affords dynamic control of the 
plasma temperature during the burn period. A FLIBE-lithium blan- 
ket is designed especially for high-power-density operation in a high- 
field environment, and gives an overall tritium breeding ratio of 1.05 
in the slowly pumped lithium. 


20631 (UCRL—79754) TMX, a new facility. Thomas, S.R. Jr. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 17 
Oct 1977. Contract W-7405-ENG-48. 5p. (CONF-771029—76). Dep. 
NTIS, PC A02/MF AO1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

As a mirror fusion facility, the Tandem Mirror Experiment 
(TMX) at the Lawrence Livermore Laboratory (LLL) is both new 
and different. It utilizes over 23,000 ft? of work area in three 
buildings and consumes over 14 kWh of energy with each shot. As a 
systems design, the facility is broken into discreet functional regions. 
Among them are a mechanical vacuum pumping system, a liquid- 
nitrogen system, neutral-beam and magnet power supplies, tiered 
structures to support these supplies, a neutron-shielded vacuum 
vessel, a control area, and a diagnostics area. Constraints of space, 
time, and cost have all affected the design. 


20632 (UCRL—80074) Field reversed mirror reactor. Carlson, 
G.A.; Condit, W.C.; Devoto, R.S.; Neef, W.S. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 15 Nov 1977. Con- 
tract W-7405-ENG-48. 17p. (CONF-771056—7). Dep. NTIS, PC 
A02/MF AO1. 

From IAEA conference and workshop on fusion reactor 
design; Madison, WI, USA (12 Oct 1977). 

The parametric analysis and preliminary conceptual design 
for a multicell field reversed mirror reactor (FRM) are described. 


20633 (UCRL—80333) Scientific problems of fusion, solved and 
to be solved. Post, R.F. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 4 Nov 1977. Contract W-7405-ENG-48. 44p. 
(CONF-771071—2). Dep. NTIS, PC A03/MF AO1. 

From EPRI executive seminar on fusion; San Francisco, CA, 
USA (11 Oct 1977). 

A good comprehensive review of research progress and the 
present status of research on inertial confinement, tokamak device, 
and magnetic mirror technology is given. (MOW) 


20634 (WFPS-TME—036) Engineering problems in the develop- 
ment of fusion power reactors. Varljen, T.C. (Westinghouse Electric 
Corp., Pittsburgh, Pa. (USA). Fusion Power Systems Dept.). 2 Nov 
1976. Contract EY-76-C-02-3073. 46p. (CONF-761250—1). Dep. 
NTIS, PC A03/MF AO1. 

From Manila nuclear power conference; Manila, Philippines 
(2 Dec 1976). 

This paper reviews current progress in the development of 
fusion power from the engineering point of view and highlights the 
most outstanding technical issues which must be resolved. (MOW) 


20635 Tokamak reactors for breakeven. A critical study of the 
near-term fusion reactor program. Knoepfel, H. (ed.). Elmsford, NY; 
Pergamon Press Inc. (1978). 654p. (EUR—5735e; CONF-760994—). 
From School on tokamak reactors for breakeven; Erice, Italy 
(21 Sep 1976). 
Abstracts have been entered into the data base for each of the 
21 included papers. (MOW) 


20636 Potential of controlled nuclear fusion. Pease, R.S. 
(UKAEA Research Group, Abingdon. Culham Lab.). Phys. Tech- 
nol; 8: No. 4, 144-151(Jul 1977). 

From 1976 annual meeting of the British Association for the 
Advancement of Science; Lancaster, UK (1976). 

Recent progress in the fields of achieving the thermal insula- 
tion and plasma conditions required to realize the potential of 
thermonuclear fusion are reviewed. Notable progress has been made 
in the achievement of the required control of high-temperature 
matter. In toroidal pinches of the tokamak type it is now routine to 
generate, sustain and control, for times of up to a second, matter at 
temperatures of 10 MK. Temperatures - and particularly ion tem- 
peratures - can be raised by auxiliary heating, and have already 
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approached 20 Mk, less than a factor of three from the ideal 
minimum ignition temperature. The energy confinement times 
tausub(e) have improved at near-reactor values of the plasma 
number density n, so that values of ntausub(e) of up to 10 m™*s 
have been obtained. New, larger apparatus has just come into 
operation in the USA and in Russia. The first measurements indicat- 
ed that the energy confinement time increases with dimensions. The 
studies of the engineering and technology needed to establish practi- 
cal electricity generating systems based on magnetic confinement of 
a thermonuclear reacting plasma indicate formidable, but apparently 
not insuperable, problems which will require well planned and large- 
scale technological developments. 


20637 Ways to thermonuclear energetics. Kadomtsev, B.B. (Go- 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Atomnoj Ehnergii). Eltek. Aktuell Elektron.; 31: No. 
6, 204-205(Jun 1977). (In German). 


20638 State of stellarator research. Shohet, J.L. Comments 
Plasma Phys. Controlled Fusion; 3: No. 1, 25-38(1977). 

An assessment is given of the present state of stellarator 
research in the world. Stellarators have recently been shown to be 
extremely effective toroidal magnetic confinement systems with high 
energy confinement times, flat density and temperature profiles and 
qs at the limiter that can be of the order of 0.5. In addition, 
currentless operation is effective and permits the establishment of the 
confining fields before plasma is introduced. No disruptive instabil- 
ities have ever been reported by present day ohmically-heated 
stellarators when the helical rotational transform is large enough to 
outweigh the current rotational transform. 


20639 Economic evaluations of fusion-based energy storage sys- 
tems in an electric utility. Hwang, W.G. Austin, TX; Univ. of Texas 
(1977). 265p. University Microfilms Order No. 77-22,971. 

Thesis (Ph. D.). 

The feasibility of introducing a fusion energy storage system, 
which consists of a fusion-fission reactor and a water-splitting pro- 
cess, in an electric utility was investigated. The fusion energy 
storage system was assumed to be run during off-peak periods in 
order to make use of unused, low fuel cost capacity of an electric 
utility. The fusion energy storage system produces both fissile fuel 
and hydrogen. The produced hydrogen was assumed to be transmit- 
ted through and stored in existing natural gas trunklines for later use 
during peak-load hours. The peaking units in the utility were as- 
sumed to burn the hydrogen. Reserve power is usually cheap on 
systems with heavy nuclear fission reactor installation. The system 
studied utilizes this cheap energy for producing expensive fuel. The 
thermochemical water-splitting process was employed to recover 
thermal energy from the fusion-fission reactor system. The cost of 
fusion energy storage systems as well as the value of produced fuel 
were calculated. In order to simulate the operations of the fusion 
energy storage system for a multi-year planning period, a computer 
program, FESUT (Fusion Energy Simulation at the University of 
Texas), was developed for the present study. Two year utility 
simulations with the fusion energy storage system were performed. 


20640 (UCRL-Trans—11288) Optimal symbiotic molten-salt fis- 
sion—fusion system. Blinkin, V.L.; Novikov, V.M. 1977. Translation 
of IAE—2819. 24p. Dep. NTIS, PC A02/MF AOI. 

A symbiotic system of fusion and fission reactors that breeds 
nuclear fuel is considered. Uranium-233 is generated in the blanket of 
the controlled thermonuclear reactor (CTR) from thorium circulat- 
ing in the form of ThF, in a mixture of molten sodium and beryllium 
fluorides. The molten-salt fission reactor (MSR) burns up uranium- 
233 and produces tritium for the fusion reactor from lithium circulat- 
ing in the form of LiF in a mixture with BeF, and **°UF, through 
the MSR core. With a CTR to MSR thermal power ratio of 1 : 11 
the system provides electric power production and fuel breeding 
with a fuel doubling time of 4 to 5 years. 


20641 ISX - a tokamak for surface and impurities studies. Col- 
chin, R.J.; Jernigan, T.C. (Oak Ridge National Lab., Tenn. (USA)). 
J. Nucl. Mater.; 63: 83-90(Dec 1976). 

From 2. international conference on surface effects in con- 
trolled fusion devices; San Francisco, California, USA (16 - 20 Feb 
1976). 

The ISX (Impurity study Experiment) is a moderate size 
tokamak slightly larger than the ORMAK tokamak. ISX is being 
built explicitly for the study of impurities and plasma-wall interac- 
tions. It is scheduled to begin experiments in the spring of 1977. 
Several features have been deliberately designed into the ISX which 
make it particularly adaptable to surface studies. The first is a 
welded stainless steel vacuum system, bakeable to 400°C, with a 
projected base pressure > approximately 2 x 10°° torr. Another 
feature is that of ‘easy’ demountability of the vacuum system. Re- 
placement of the entire vacuum system should take about two 
weeks. A third feature is diagnostic access to the edges of the 
plasma. The initial surface physics question to be answered is how 
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best to keep surfaces clean. Later experiments will involve using 
wall materials other than stainless steel to determine their effect on 
the plasma. 


20642 TEXTOR program at the KFA, Juelich. Waelbroeck, F. 
(Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer 
Plasmaphysik). J. Nucl. Mater.; 63: 96-99(Dec 1976). 

From 2. international conference on surface effects in con- 
trolled fusion devices; San Francisco, California, USA (16 - 20 Feb 
1976). 

The problem of impurity generation in fusion devices has, as a 
consequence of rapid development in the confinement sector, 
reached a high priority level. In collaboration with the KFA insti- 
tutes for surface and vacuum physics, nuclear chemistry, solid state 
physics , reactor development, reactor materials, and others, the 
Institute for Plasma Physics of the KFA has initiated a program for a 
systematic study of the interaction of hot confined plasmas with the 
surrounding first wall. Because of the nonlinear character of the 
problem, not only simulation measurements but also the availability 
of a tokamak-type flexible confinement device, TEXTOR, with 
adequate access to all domains of relevance is held indispensible. 
Essential parameters of TEXTOR are major and minor plasma radii 
175 and 50 cm, toroidal field 2 T initially, 2.6 T later, flux swing 4.1 
Vs, wall temperature up to 600°C, and easy exchange ability of first 
wall. 


20643 Nuclear Fusion - the energy source for the future. Bren- 
nan, M.H. (Flinders Univ. of South Australia, Bedford Park. School 
of Physical Sciences). pp 3 of In 47th ANZAAS congress, Hobart, 
Tasmania, 10—14 May 197676. Hobart, Tasmania; Australian and 
New Zealand Association for the Advancement of Science (1976). 

From 47th ANZAAS congress; Hobart, Tasmania (10 - 14 
May 1976). 


BLANKET ENGINEERING 
REFER ALSO TO CITATION(S) 19086, 19209, 20178 


20644 (BNL—23411) Aluminum blanket/shield design for a high 
field ignition test reactor. Fillo, J.A.; Powell, J.R.; Benenati, R.; 
Makowitz, H. (Brookhaven National Lab., Upton, N.Y. (USA)). 
1977. Contract EY-76-C-02-0016. 3p. (CONF-771029—132). Dep. 
NTIS, PC A02/MF AO1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

A conceptual design is presented of a minimum activity Al 
blanket/shield for a High Field Ignition Test Reactor (HFITR). This 
blanket/shield minimizes the medium and long-term activation from 
high energy neutrons resulting from D-T reactions and should 
permit direct hands-on maintenance of blanket components from 
within the plasma chamber. The principal function of the proposed 
blanket/shield assembly is to attenuate neutrons. 


20645 (BNL—23412) Fusion blankets for catalyzed D—D and 
D—*He reactors. Fillo, J.A.; Powell, J.R. (Brookhaven National 
Lab., Upton, N.Y. (USA)). 1977. Contract EY-76-C-02-0016. 4p. 
(CONF-771029—144). Dep. NTIS, PC A02/MF A0O1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

Blanket designs are presented for catalyzed D-D (Cat-D) and 
D-He? fusion reactors. Because of relatively low neutron wall loads 
and the flexibility due to non-tritium breeding, blankets potentially 
should operate for reactor life-times of approximately 30 years. 
Unscheduled replacement of failed blanket modules should be rela- 
tively rapid, due to very low residual activity, by operators working 
either through access ports in the shield (option 1) or directly in the 
plasma chamber (option 2). Cat-D blanket designs are presented for 
high (approximately 30%) and low (approximately 12%) B non- 
circular Tokamak reactors. The blankets are thick graphite screens, 
operating at high temperature to anneal radiation damage; the depos- 
ited neutron and gamma energy is thermally radiated along internal 
cavities and conducted to a bank of internal SiC coolant tubes 
samen 4 cm. ID) containing high pressure helium. In the D- 

Tokamak reactor design, the blanket consists of multiple layers 
te g., three) of thin (approximately 10 cm.) high strength aluminum 
(e.g., SAP), modular plates, cooled by organic terpheny! coolant. 


20646 (BNL—23414) High temperature blankets for the produc- 
tion of synthetic fuels. Powell, J.R.; Steinberg, M.; Fillo, J.; 
Makowitz, H. (Brookhaven National Lab., Upton, N.Y. (USA)). 
1977. Contract EY-76-C-02-0016. 4p. (CONF-771029—171). Dep. 
NTIS, PC A02/MF AO1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

The application of very high temperature blankets to im- 
proved efficiency of electric power generation and production of He 
and He based synthetic fuels is described. The blanket modules have 
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a low temperature (300 to 400°C) structure (SS, V, Al, etc.) which 
serves as the vacuum/coolant pressure boundary, and a hot 
(> 1000°C) thermally insulated interior. Approximately 50 to 70% of 
the fusion energy is deposited in the hot interior because of deep 
penetration by high energy neutrons. Separate coolant circuits are 
used for the two temperature zones: water for the low temperature 
structure, and steam or He for the hot interior. Electric generation 
efficiencies of approximately 60% and He production efficiencies of 
approximately 50 to 70%, depending on design, are projected for 
fusion reactors using these high temperature blankets. 


20647 (BNWL—1939-7, pp 3-15) Fusion systems engineering. 
Apr 1977. 

In Pacific Northwest Laboratory report on fusion energy 
research, January 1977—March 1977. 

The fissile fuel producing capability of an outside blanket for 
the Tokamak Engineering Test Reactor (TETR) was studied consid- 
ering near-term technological developments that could be imple- 
mented in the middle or late 1980's. A modular, UO2-fueled blanket 
assembly was adapted to the TETR for maximum production of 
239Py. Thermal hydraulic and structural analyses were performed 
for the double-wall, helium-cooled blanket design. A study on the 
conceptual design of a TCT-based hybrid reactor has been complet- 
ed in a PNL effort coordinated with the Princeton Plasma Physics 
Laboratory. A draft of the final report is expected by August 1977. 
In continuing analyses of the economic role of the fusion-fission 
hybrid, the effects of rising fossil fuel costs were examined. Hybrid 
electric efficiency (40 MWe/MWt) and fissile production rate (1.0 
kg/MWt-yr) were considered in a situation using the ERDA (mid) 
electric demand forecast and an estimated coal price rise of 1%/yr. 
In blanket shield and engineering studies, experimental power reac- 
tor (EPR) blanket cooling studies are being performed to develop 
heat transfer and fluid flow design tools for fusion reactor blankets. 


20648 (CONF-771029—98) Practical blanket design for a toroi- 
dal fusion reactor. Bettis, E.S.; Barnes, J.M.; Huxford, T.J.; Liu, 
K.C.; Santoro, R.T.; Watts, H.L. (Oak Ridge National Lab., Tenn. 
(USA)). 1977. Contract W-7405-ENG-26. 6p. Dep. NTIS, PC A02/ 
MF AOl1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

This blanket concept will be examined for use in a tokamak, 
but the blanket described here is for an Elmo Bumpy Torus Reactor. 
In this reactor, the plasma region has a diameter of 2.4 meters under 
the coils, and a diameter of 3.4 meters in the “bumps” between coils. 
For either diameter the segments are divided into twelve buckets in 
the poloidal plane. There are nine toroidal segments between the 
center lines of two coils. The blanket is of uniform thickness for all 
segments, and this dimension is 60 cm. The bucket is one in the 
segment under the coil. 


20649 (GA-A—14635) *°°U fusion—fission power system with- 
out reprocessing: a preliminary report. Schultz, K.R.; Brogli, R.H.; 
Hopkins, G.R.; Jonzen, M.; Shirley, G.W. (General Atomic Co., San 
Diego, Calif. (USA)). Sep 1977. Contract EY-76-C-03-0167-038. 76p. 
Dep. NTIS, PC A05/MF AOl1. 

A preliminary evaluation was made of the technical feasibility 
of using a fusion reactor to breed **°U from thorium in high 
temperature gas cooled fission reactor fuel and of then using this fuel 
in a fission reactor without reprocessing. Estimates of the neutronic 
performance of thorium fusion reactor blankets were made. The fuel 
cycle characteristics of high temperature gas-cooled reactors operat- 
ing On nonreprocessed fusion-bred **°U fuel were also estimated. 
The system performance of symbiotic fusion-fission power systems 
without reprocessing was then determined. 


20650 (LA—6815-MS) Preliminary engineering calculations for 
a toroidal reverse-field pinch reactor. Baker, D.A.; Di Marco, J.N.; 
Forman, P.R.; Phillips, J.A. (Los Alamos Scientific Lab., N.Mex. 
(USA)). Oct 1977. Contract W-7405-ENG-36. 18p. Dep. NTIS, PC 
A02/MF AOl1. 

The energy balance for a model reverse-field pinch reactor is 
determined by assuming specific values for the plasma beta, tempera- 
ture, compression ratio, and circulating power. A parameter range of 
the toroidal current and the minor bore of the machine is then 
calculated, with additional limitations imposed by the neutron flux to 
the first wall and electrical engineering considerations. This work is 
intended to serve as a guide for advancing the reverse-field pinch 
reactor design. 


20651 (UCRL—79638) Mechanical structure of the Mirror 
Hybrid Reactor Power Plant. Culver, D.W.; Neef, W.S. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 6 Jun 1977. 
Contract W-7405-ENG-38;EY-76-C-03-0167-038. 8p. (CONF- 
771109—21). Dep. NTIS, PC A02/MF AO1. 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

The mechanical structure of the LLL/GA Mirror Hybrid 
Reactor vessel is briefly discussed. Functional requirements and 
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over-all design considerations leading to selection of a post-tensioned 
concrete reactor vessel and a modular blanket approach are indicat- 
ed. Module design life of four years, module replacement, capability 
and remote fueling are provided by the chosen structural design. 
(RME) 


20652 (UCRL—80120) Cassette blanket and vacuum building: 
key elements in fusion reactor maintenance. Werner, R.W. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 3 Oct 1977. 
Contract W-7405-ENG-48. 9p. (CONF-771029—168). Dep. NTIS, 
PC A02/MF AO1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

The integration of two concepts important to fusion power 
reactors is discussed. The first concept is the vacuum building which 
improves upon the current fusion reactor designs. The second con- 
cept, the use of the cassette blanket within the vacuum building 
environment, introduces four major improvements in blanket design: 
cassette blanket module, zoning concept, rectangular blanket con- 
cept, and internal tritium recovery. (MHR) 


20653 Finite element code for time-dependent plasma diffusion in 
arbitrary toroidal geometry. Hennart, J.P. (Universidad Nacional 
Autonoma de Mexico, Mexico City); Martin, J.G.; Sanchez G., J. 
Nucl. Sci. Eng.; 64: No. 3, 768-778(Nov 1977). 

A finite element code is described that solves the plasma time- 
dependent diffusion equations in arbitrary toroidal geometry. For 
space discretization, linear rectangular elements are used with map- 
ping techniques when the cross section is not circular. The time 
discretization is achieved by the three-step Crank-Nicolson extrapo- 
lation method. Numerical results are exhibited with several linear 
and nonlinear diffusion models. 


20654 Plasmas with cold blankets. Engelmann, F.; Goedheer, 
W.J.; Nocentini, A. Comments Plasma Phys. Controlled Fusion; 3: No. 
2, 63-70(1977). 

The possibility of shielding the wall from the hot plasma core, 
over limited times, by a cold blanket is assessed. Collisional transport 
would, in principle, permit the formation of steady-state blankets, 
allowing for driving impurities to the wall and refuelling of a reactor 
plasma. 


20655 Bundle Divertor - Part I. magnetic configuration. Stott, 
P.E.; Wilson, C.M.; Gibson, A. (UKAEA Research Group, Abing- 
don. Culham Lab.). Nucl. Fusion; 17: No. 3, 481-496(1977). 

This paper describes the main features of a device which has 
been called a Bundle Divertor. Its purpose is to improve the purity 
of a tokamak plasma by reducing the flux of plasma bombarding the 
walls, and also by reducing the influx of impurities from the walls 
into the plasma. The name derives from the bundle of magnetic field 
lines, localized in both major and minor azimuths, which is diverted 
out of the torus into a separate chamber. Although these diverted 
field lines do not form perfectly closed magnetic surfaces, it is 
shown, through analysis of extensive numerical field-line computa- 
tions, that these effects should not impair the divertor action. 


20656 Proceedings of the international symposium on plasma wall 
interaction. Elmsford, NY; Pergamon Press Inc. (1977). 762p. 
(EUR—5782e; CONF-761049—). 

From International symposium on plasma wall interaction; 
Julich, F.R. Germany (18 Oct 1976). 

Abstracts for each paper have been entered into the data base. 
(MOW) 


20657 Blanket neutronics analysis for a TDHR. Perry, R.T.; 
Teofilo, V.L.; Jenquin, U.P. (Battelle Northwest Labs., Richland, 
WA). Trans. Am. Nucl. Soc.; 27: 338-339(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


20658 Fuel design considerations for the mirror hybrid reactor. 
Bender, D.J. ( Univ. of California, Livermore); Lee, J.D.; Schultz, 
K.R.; Rao, 8.B. Trans. Am. Nucl. Soc.; 27: 341-343(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


20659 Neutron streaming study for the diagnostic penetrations of 
the TFTR. Pwu, L.C.; Baker, V.C. (Ebasco Services, Inc., New 
York). Trans. Am. Nucl. Soc.; 27: 798-799(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 





2126 ENERGY RESEARCH ABSTRACTS 


20660 Tritium breeding maximization via geometric programming 
and central composite designs. Jedruch, J. (Westinghouse Electric 
Corp., Pittsburgh). Trans. Am. Nucl. Soc.; 27: 800-802(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


20661 Application of generalized variational principles to fusion 
reactor neutronics studies. Cheng, E.T. (Univ. of Wisconsin, Madi- 
son). Trans. Am. Nucl. Soc.; 27: 802-804(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


20662 Investigation of some properties of technical materials 
envisaged for the first wall of TEXTOR. Dietz, K.J.; Geissler, E.; 
Waelbroeck, F. (Kernforschungsanlage Juelich G.m.b.H. (Germany, 
F.R.). Inst. fuer Plasmaphysik); Kirschner, J.; Niekisch, E.A.; 
Tschersich, K.G. (Kernforschungsanlage Juelich G.m.b.H. (Ger- 
many, F.R.). Inst. fuer Grenzflaechenforschung und Vakuumphy- 
sik); Stoecklin, G.; Vietzke, E.; Vogelbruch, K. (Kernforschungsan- 
lage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer Nuklearchemie). J. 
Nucl. Mater.; 63: 167-172(Dec 1976). 

From 2. international conference on surface effects in con- 
trolled fusion devices; San Francisco, California, USA (16 - 20 Feb 
1976). 

First results of a programme started in the KFA Juelich to 
investigate through simulation experiments possible mechanisms re- 
sponsible for the early appearance of impurities in Tokamak dis- 
charges are described. They stress the dominating influence of 
manufacturing and prehandling procedures on the surface properties 
and vacuum behaviour of technical materials frequently used and 
often considered for the first wall of large experimental devices. In 
addition, measurements of the tritium retention in carbon indicate 
that particular attention should be paid to the possible role of such 
reactions on the tritium inventory when low-Z materials are envis- 
aged for the first wall. 


20663 Experimental study in laser thermonuclear fusion. Krok- 
hin, O.N.; Sklizkov, G.V.; Shikanov, A.S. Pr. Nauk. Uniw. Slask. 
Katowicach; No. 11, 16-27(Nov 1976). (In Russian). 

Principal diagnostic methods and results of experiments have 
been considered carried out under the program of controlled laser 
thermonuclear synthesis. Discussed are the mechanism of absorption 
of radiation in the plasma corona and problems of investigation into 
the dynamics of motion of shock waves propagating through a 
residual gas surrounding the target. 


MAGNET COILS AND FIELDS 
REFER ALSO TO CITATION(S) 20758 


20664 (BNL—23165) Demountable low stress high field toroidal 
field magnet system for tokamak fusion reactors. Powell, J.; Hsieh, 
D.; Lehner, J.; Suenaga, M. (Brookhaven National Lab., Upton, 
N.Y. (USA)). 1977. Contract EY-76-C-02-0016. 7p. (CONF- 
770842—8). Dep. NTIS, PC A02/MF AO1. 

From 6. international conference on magnet technology; Bra- 
tislava, Czechoslovakia (29 Aug 1977). 

A new type of superconducting magnet system for large 
fusion reactors is described in this report. Instead of winding large 
planar or multi-axis coils, as has been proposed in previous fusion 
reactor designs, the superconducting coils are made by joining 
together several prefabricated conductor sections. The joints can be 
unmade and sections removed if they fail. Conductor sections can be 
made at a factory and shipped to the reactor site for assembly. The 
conductor stress level in the assembled coil can be kept small by 
external support of the coil at a number of points along its perimeter, 
so that the magnetic forces are transmitted to an external warm 
reinforcement structure. This warm reinforcement structure can also 
be the primary containment for the fusion reactor, constructed 
similar to a PCRV (Prestressed Concrete Reactor Vessel) used in 
fission reactors. Low thermal conductivity, high strength supports 
are used to transfer the magnetic forces to the external reinforcement 
through a hydraulic system. The hydraulic supports are movable and 
can be programmed to accommodate thermal contraction and to 
minimize stress in the superconducting coil. 


20665 (BNL—23413) DEALS magnet concept and its applca- 
tions to high density, high field tokamak systems. Hsieh, S.Y.; Powell, 
J.; Lehner, J.; Bezler, P.; Laverick, C.; Finkelman, M.; Brown, T.; 
Bundy, J. (Brookhaven National Lab., Upton, N.Y. (USA); Grum- 
man Aerospace Corp., Bethpage, N.Y. (USA)). 1977. Contract EY- 
76-C-02-0016. Sp. (CONF-771029—134). Dep. NTIS, PC A02/MF 
AOl. 
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From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

The goal of the DEALS program is to develop a demount- 
able TF magnet system concept that will reduce construction and 
life cycle costs, enhance the accessibility of components inside the 
coil system, and increase the chances for being able to use large 
high-field magnet systems in post TFTR reactor experiments. These 
experiments are projected to occur during the mid 1980's, with 
conceptual designs beginning in two or three years. A number of 
recent studies have highlighted the need for Tokamak fusion reactor 
systems with reasonable down time for maintenance and repair and 
realistic operating capacity factors, as well as the need for smaller, 
lower cost reactors. Two scoping studies were carried out of recent 
Tokamak system concepts incorporating conventionally wound coils 
to assess the possibilities of using demountable coils of rectangular 
section with an active support system and a third more intensive 
study using a passive support with slight movement of the joints. 
These studies are described briefly. 


20666 (CONF-770801—22) Design and development of cryosta- 
ble superconducting ohmic heating coils for a tokamak. Wang, S.T-.; 
Kim, S.H.; Turner, L.R.; Thompson, K.M.; Praeg, W.F.; Krieger, 
C.L; Kustom, R.L. (Argonne National Lab., Ill. (USA)). 1977. 
Contract W-31-109-ENG-38. 22p. Dep. NTIS, PC A02/MF AOl1. 

From Cryogenic engineering conference; Boulder, CO, USA 
(2 Aug 1977). 

The results of basic cable development and tests are de- 
scribed. The design and construction of a prototype 1.5 MJ cryosta- 
ble pulsed coil and its nonmetallic cryostat are presented. (MOW) 


20667 (CONF-770842—17) Magnets for fusion reactors and 
plasma physics research: state of the art in the United States. Smith, 
G.E. (Princeton Univ., N.J. (USA). Plasma Physics Lab.). 1977. 
Contract EY-76-C-02-3073. 8p. Dep. NTIS, PC A02/MF AOl1. 

From 6. international conference on magnet technology; Bra- 
tislava, Czechoslovakia (29 Aug 1977). 

The breadth of magnet development in the United States is 
covered briefly and a few of the difficult technical issues are touched 
on. Toroidal field coils for tokamaks and superconducting field coils 
for mirror devices are covered. Parameters of the magnets of various 
devices are tabulated. (MHR) 


20668 (CONF-771029—75) Procurement and testing of super- 
conducting toroidal field coils in the large coil program. Haubenreich, 
P.N.; Luton, J.N.; Thompson, P.B. (Oak Ridge National Lab., Tenn. 
(USA)). 1977. Contract W-7405-ENG-26. 4p. Dep. NTIS, PC A02/ 
MF AOl. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

As part of the development of superconducting toroidal field 
coils for tokamak reactors, the U.S. Large Coil Program was estab- 
lished to accomplish the design, fabrication, and testing of large coils 
of competing designs, under conditions approximating those in a 
reactor. Three U.S. industrial teams are under contract to design and 
fabricate at least one coil each, to guidelines and specifications 
established by the Program. Concurrently a large coil test facility is 
being constructed at Oak Ridge. Each LCP test coil will have a 2.5 x 
3.5 m D-shape winding bore and will operate with a conductor 
current of 10 to 16 kA, at a peak field of 8 tesla while subjected to 
pulsed fields up to 0.14 T and simulated radiation heating. Two test 
coils will use NbTi conductor; the other, NbsSn. The required 
cryostabilization will be achieved in the NbTi coils by cooling with 
boiling helium; in the NbsSn coil, by forced fiow of supercritical 
helium. The arrangement chosen for the coil tests is a 6-coil compact 
torus, in which coils of different internal design can be assembled to 
generate the magnetic field required for realistic testing. The new 
facility will provide vacuum around the test stand, cryogenics, 
power, control and data systems. 


20669 (CONF-771029—90) Design and fabrication of the impuri- 
ty study experiment (ISX) coils. Lousteau, D.C.; Hussung, R.O. 
(Union Carbide Corp., Oak Ridge, Tenn. (USA). Nuclear Div.). 
1977. Contract W-7405-ENG-26. 4p. Dep. NTIS, PC A02/MF AOI. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

ISX, an Impurity Study Experiment, is a moderately sized 
tokamak that has recently begun operation at Oak Ridge National 
Laboratory. The details of the design and construction of the coil 
sets are emphasized. A very brief summary of the basic parameters is 
presented and an overall view of the tokamak is shown. 


20670 (CONF-771029—91) Selection of a cryostabilized NbsSn 
conductor cooling system for the large coil program. Chi, J.W.H.; 
Murphy, J.H.; Jones, C.K. (Westinghouse Electric Corp., Pitts- 
burgh, Pa. (USA)). 1977. Contract W-7405-ENG-26. 27p. Dep. 
NTIS, PC A03/MF AO1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 
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The Large Coil Project (LCP) is a program to design, fabri- 
cate and test relatively large superconducting toroidal field coils for 
tokamak fusion reactor applications. Some basic requirements that 
affect the conductor design are cryostabilization, 8 tesla peak mag- 
netic field, and a specified maximum refrigeration load. The engi- 
neering considerations that led to the selection of a forced flow 
supercritical helium-cooled cable conductor are described. Compari- 
sons of forced flow supercritical helium cooled cable conductors 
with pool boiling cooled monolithic conductors were made with 
regard to a number of factors such as the thermal capacity of the 
coolant, the thermal design margins, propensity for conductor nor- 
malization, predictability of the thermal-flow performance, control- 
lability of the cooling conditions, etc. It was concluded that, al- 
though there exists a number of design uncertainties and engineering 
problems, forced flow supercritical helium cooled conductors can 

rovide a far more reliable coil design than the pool boiling mono- 
fithic concept. The design of a cryostabilized NbsSn hollow cabled 
conductor involved detailed considerations of the need for fully 
transposed conductor strands, the nonuniform void and helium flow 
distributions, heat transfer from the twisted conductor strands, and 
helium flow rate and pump work requirements. The uncertainties in 
the design are discussed and the specifications of a reference NbsSn 
conductor concept that meets the design requirements and con- 
straints are presented. 


20671 (CONF-771029—92) Pulse coil concepts for the LCP 
Facility. Nelson, B.E.; Burn, P.B. (Union Carbide Corp., Oak Ridge, 
Tenn. (USA). Nuclear Div.). 1977. Contract W-7405-ENG-26. 4p. 
Dep. NTIS, PC A02/MF AOl1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

The pulse coils described in this paper are resistive copper 
magnets driven by time-varying currents. They are included in the 
Large Coil Test Facility (LCTF) portion of the Large Coil Program 
(LCP) to simulate the pulsed field environment of the toroidal coils 
in a tokamak reactor. Since TNS (a 150 sec, SMA, igniting tokamak) 
and the Oak Ridge EPR (Experimental Power Reactor) are repre- 
sentative of the first tokamaks to require the technology developed 
in LCP, the reference designs for these machines, especially TNS, 
are used to derive the magnetic criteria for the pulse coils. This 
criteria includes the magnitude, distribution, and rate of change of 
pulsed fields in the toroidal coil windings. Three pulse coil concepts 
are evaluated on the basis of magnetic criteria and factors such as 


versatility of design, ease of fabrication and cost of operation. The 
three concepts include (1) a pair of poloidal coils outside the LCTF 
torus, (2) a single poloidal coil threaded through the torus, and (3) a 
pair of vertical axis coil windings inside the bore of one or more of 
the toroidal test coils. 


20672 (CONF-771029—93) Advantages of iron core in a toka- 
mak, Bettis, E.S.; Ballou, J.K.; Becraft, W.R.; Peng, Y.K.M.; Watts, 
H.L. (Oak Ridge National Lab., Tenn. (USA)). 1977. Contract W- 
7405-ENG-26. 7p. Dep. NTIS, PC A02/MF AO1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

A quantitative comparison of the iron core vs air core con- 
cepts was carried out on a preliminary basis by using a representative 
tokamak reactor design with the following self-consistent reference 
parameters. In the area of plasma engineering, poloidal field and 
MHD equilibrium considerations with an unsaturated iron core is 
discussed. The question of proper poloidal field coils to maintain D- 
shaped plasmas of relatively high anti 8 (7%) with a saturated iron 
core is also discussed. Estimates of the required iron core size, volt 
seconds, magnetic flux and its influence on force loading on the 
superconducting toroidal field coils are shown. Conceptual designs 
of the mechanical structure of an iron core device are presented. 
Favorable impacts on the OH power supply cost and complexity are 
indicated. 


20673 (CONF-771029—94) Large coil program support structure 
conceptual design. Litherland, P.S. (Union Carbide Corp., Oak 
Ridge, Tenn. (USA). Nuclear Div.). 1977. Contract W-7405-ENG- 
26. Sp. Dep. NTIS, PC A02/MF AOl. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

The purpose of the Large Coil Program (LCP) is to perform 
tests on both pool boiling and force cooled superconducting toroidal 
field coils. The tests will attempt to approximate conditions antici- 
pated in an ignition tokamak. The test requirements resulted in a coil 
support design which accommodates up to six (6) test coils and is 
mounted to a structure capable of resisting coil interactions. The 
steps leading to the present LCP coil support structure design, 
details on selected structural components, and the basic assembly 
sequence are discussed. 


20674 (CONF-771029—95) Conceptual design of a superconduct- 
ing magnet coil for the large coil program. Quay, R.; Bryant, R.W.; 
Koenig, R.F.; Ferrante, J.J.; Linkinhoker, C.L.; Donato, J.W.; Hein- 
rich, J.P.; Markiewicz, W.D.; Zeitlan, B.A.; Rhodenizer, R.L. (Gen- 
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eral Electric Co., Schenectady, N.Y. (USA); Intermagnetics General 
Corp., Guilderland, N.Y. (USA)). 1977. Contract W-7405-ENG-26. 
22p. Dep. NTIS, PC A02/MF AOI. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (5 Oct 1977). 

A conceptual design for a toroidal field (TF) coil for a six coil 
test array has been developed. The electromagnetic, cryogenic, 
structural, manufacturing, quality assurance and verification testing 
requirements have been analyzed. The bore is oval shaped and is 
2.35 meters horizontally and 3.35 meters vertically. The coil is 
designed to operate at 8T peak field at rated current of 10450 
amperes when the other 5 coils in the toroidal array are at 80% rated 
current. Using-flat-wound NbTi conductor this pool-boiling, pan- 
cake wound coil is fully cryostable, and is enclosed in a 316LN 
stainless steel coil structure and helium container capable of support- 
ing all expected in-plane loads and out-of-plane loads due to pulsed 
fields and unsymmetrical current distributions in the other 5 coils. 


20675 (CONF-771029—97) Design of force-cooled conductors 
for large fusion magnets. Dresner, L.; Lue, J.W. (Oak Ridge National 
Lab., Tenn. (USA)). 1977. Contract W-7405-ENG-26. 7p. Dep. 
NTIS, PC A02/MF A0O1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

Conductors cooled by supercritical helium in forced convec- 
tion are under active consideration for large toroidal fusion magnets. 
One of the central problems in designing such force cooled conduc- 
tors is to maintain an adequate stability margin while keeping the 
pumping power tolerably low. A method has been developed for 
minimizing the pumping power for fixed stability by optimally 
choosing the matrix-to-superconductor and the metal-to-helium 
ratios. Such optimized conductors reduce pumping power require- 
ments for fusion size magnets to acceptable limits. Furthermore, the 
mass flow and hence pumping losses can be varied through a magnet 
according to the local magnetic field and magnitude of desired 
stability margin. Force cooled conductors give flexibility in oper- 
ation, permitting, for example, higher fields to be obtained than 
originally intended by lowering the bath temperature or increasing 
the pumping power or both. This flexibility is only available if the 
pumping power is low to begin with. Scaling laws for the pumping 
requirement and stability margin as functions of operating current 
density, number of strands and such physical parameters as stabilizer 
resistivity and critical current density, have been proved. Numerical 
examples will be given for design of conductors intended for use in 
large toroidal fusion magnet systems. 


20676 (CONF-771029—137) Development of high-mechanical 
strength electrical insulations for tokamak toroidal field coils. Burke, 
C. (Grumman Aerospace Corp., Bethpage, N.Y. (USA)). 1977. Con- 
tract EY-76-C-02-3073. 8p. Dep. NTIS, PC A02/MF AOl1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

The electrical insulation for the TF (Toroidal Field) coils is 
subjected to a high interlaminar shear, tensile and compressive 
stresses. Two candidate epoxy/glass fiber systems using prepreg and 
vacuum impregnation techniques were evaluated. Specimens were 
prepared and processed under controlled conditions to simulate 
specification manufacturing procedures. The strengths of the insula- 
tion were measured in interlaminar shear, tension, compression, and 
combined shear and compression statically. Shear modulus determi- 
nations were also made. Various techniques of surface treatments to 
increase bond strengths with three resin primers were tested. 


20677 (CONF-771029—142) Conductors for tokamak toroidal 
field coils. Fietz, W.A. (Oak Ridge National Lab., Tenn. (USA)). 
1977. Contract W-7405-ENG-26. 4p. Dep. NTIS, PC A02/MF AOI. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

This paper describes six conductors which are being devel- 
oped for use in superconducting toroidal field coils of tokamak 
fusion machines. Included are three pool boiling and three forced 
flow concepts. Research and development programs on several of 
the conductors are under way, jointly involving Oak Ridge National 
Laboratory (ORNL) and conductor manufacturers. Conductors will 
be tested in short lengths and in the form of 3m x 2.5m Large Coil 
Segment (LCS) tests. The conductor development and testing is 
closely coordinated with the Large Coil Program (LCP) at ORNL. 


20678 (CONF-771029—143) Apparatus to examine pulsed paral- 
lel field losses in large conductors. Miller, J.R.; Shen, S.S. (Oak Ridge 
National Lab., Tenn. (USA)). 1977. Contract W-7405-ENG-26. 4p. 
Dep. NTIS, PC A02/MF AOI. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

Conductors in tokamak toroidal field coils will be exposed to 
pulsed fields both parallel and perpendicular to the current direction. 
These conductors will likely be quite high capacity (10 to 20 kA) 
and therefore probably will be built up out of smaller units. We have 
previously published measurements of losses in conductors exposed 
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to a pulsed parallel field, but those experiments necessarily used 
monolithic conductors of relatively small cross section because the 
pulse coil, a torus that surrounded the test conductor, was itself 
small. Here we describe an apparatus that is conceptually similar but 
has been scaled up to accept conductors of much larger cross section 
and current capacity. The apparatus consists basically of a supercon- 
ducting torus that contains a movable spool to allow test samples to 
be wound inside without unwinding the torus. Details of apparatus 
design and capabilities are described and preliminary results from 
tests of the apparatus and from loss measurements using it are 
reported. 


20679 (CONF-771029—145) Bending free toroidal shells for to- 
kamak fusion reactors. Gray, W.H.; Stoddart, W.C.T.; Akin, J.E. 
(Oak Ridge National Lab., Tenn. (USA); Tennessee Univ., Knox- 
ville (USA)). 1977. Contract W-7405-ENG-26. 7p. Dep. NTIS, PC 
A02/MF AO1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

Several authors have suggested a novel shape for the toroidal 
field (TF) coils of a tokamak fusion reactor. Collectively, these 
magnet shapes have become referred to as the "Princeton D-coil.” 
This coil shape can be derived by assuming that for a thin conductor 
to be in a state of pure tension,” its radius of curvature must be 
proportional to the toroidal radius. A principal disadvantage of this 
derivation is that out-of-plane support, a necessary feature in the 
design of a tokamak fusion reactor, is neglected. A derivation of a 
bending free toroidal shell for a tokamak fusion reactor is presented. 
The out-of-plane structure is considered to be an integral part of the 
fusion reactor and therefore its shape is optimized to produce a 
bending free stress distribution. This shape, which is nearly circular 
for aspect ratios greater than 2.5, is derived by solving the equilibri- 
um, constitutive, and kinematic relationships for a uniform toroidal 
membrane. This membrane is subjected to a magnetic pressure 
which is inversely proportional to the square of the toroidal radius. 
A comparison between this bending free shape and the D-shape is 
presented. 


20680 (LA-UR—77-2415) Fabrication of an epoxy-insulated 
Marshall Coil. Eaton, E.E.; Ehart, E.P.; Ebaugh, L.R.; Fox, A.G.; 
Dickinson, J.M. (Los Alamos Scientific Lab., N.Mex. (USA)). 1977. 
Contract W-7405-ENG-36. 17p. (CONF-771029—31). Dep. NTIS, 
PC A02/MF AO1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

A Marshall Coil was fabricated by the LASL CMB-6 Materi- 
als Technology Group for use in an electrical testing program to 
evaluate the Marshall Coil concept. The coil is basically a hat-shaped 
epoxy insulator which was electroplated with copper on all surfaces, 
and a complex conductor pattern was machined out of the copper. 
The brim of the coil is approximately 84 cm diameter and the crown 
is 24 cm high. Other techniques for fabricating Marshall Coils were 
studied, the one selected being that which was felt to offer the best 
chance of success on a one-time basis. Alternate proposals involved 
(a) the potting of a freestanding copper insulator array in epoxy 
resin, and (b) inlaying stamped copper conductor sections in the slots 
of a machined epoxy insulator. 


20681 (ORNL/TM—6047) Application of advanced composites 
in tokamak magnet systems. Long, C.J. (Oak Ridge National Lab., 
Tenn. (USA)). Nov 1977. Contract W-7405-ENG-26. 23p. Dep. 
NTIS, PC A02/MF AO1. 

The use of advanced (high-modulus) composites in supercon- 
ducting magnets for tokamak fusion reactors is discussed. The most 
prominent potential application is as the structure in the pulsed 
poloidal-field coil system, where a significant reduction in eddy 
currents could be achieved. Present low-temperature data on the 
advanced composites are reviewed briefly; they are too meager to 
do more than suggest a broad class of composites for a particular 
application. 


20682 (ORNL/TM—6059) Letter report for the Superconduct- 
ing Magnet Development Program, April 1, 1977—June 30, 1977. 
Fietz, W.A.; Lubell, M.S. (eds.). (Oak Ridge National Lab., Tenn. 
(USA)). Nov 1977. Contract W-7405-ENG-26. 19p. Dep. NTIS, PC 
A02/MF AOl1. 

The results and accomplishments of the Superconducting 
Magnet Development Program (SCMDP) for the second quarter of 
the calendar year 1977 are summarized. The presentations are ar- 
ranged according to projects rather than the group organization by 
discipline of the Magnetics and Superconductivity Section. The 
design, procurement, and fabrication of the Large Coil Segment are 
well under way. Significant progress is reported on the conductor 
stability and loss experiments for both toroidal field coils and poloi- 
dal field coils. 


20683 (ORNL/TM—6193) Radiation effects on insulators for 
superconducting magnets. Kernohan, R.H.; Coltman, R.R. Jr.; Long, 
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C.J. (Oak Ridge National Lab., Tenn. (USA)). Jan 1978. Contract 
W-7405-ENG-26. 35p. Dep. NTIS, PC A03/MF AO1. 

In order to determine the radiation stability of electrical 
insulation that could be used in a superconducting magnet for 
containment of the plasma in a fusion energy device, 55 specimens of 
eight types of organic insulation were irradiated to a dose of about 2 
x 10° R (2 x 10® J/Kg) at a temperature of 4.8 K in the Low- 
Temperature Irradiation Facility in the Bulk Shielding Reactor at 
Oak Ridge National Laboratory. Four of the specimens were moni- 
tored for changes in electrical resistivity during the irradiation. The 
initial resistivities, which were of the order of 10'* 2 cm, decreased 
to about 10'° 2 cm under the influence of a weak radiation field. At 
full-power reactor operation (2 MW), the resistivities dropped to 
about 10"! 0 cm, but changed little during the irradiation. After the 
irradiation the resistivities increased, but not to the initial values, 
because of residual radioactivity near or in the experiment assembly. 
Restoration to near the initial resistivity values was later observed 
upon warming the specimens to room temperature and purging the 
irradiation chamber. The latter result may be related to outgassing 
induced by the irradiation. 


20684 (UCID—17635) Improved magnetic field line design for 
TMX. Logan, B.G.; Baldwin, D.E.; Foote, J.H.; Chargin, A.K.; 
Hinkle, R.E.; Hussung, R.O.; Damm, C.C. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 31 Oct 1977. Contract W- 
7405-ENG-48. 16p. Dep. NTIS, PC A02/MF AO1. 

Optimization of the currents in the TMX magnet set leads to a 
field line configuration which has a central solenoidal region uniform 
in parallel B parallel to within 10 percent over a 2m length. The field 
design has sufficient flexibility to meet all three physics objectives of 
the TMX experiment. 


20685 (UCRL—79743) Design for the magnetic field require- 
ments of the tandem mirror experiment. Chen, F.K.; Chargin, A.K.; 
Denhoy, B.S.; Waugh, A.F. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 10 Oct 1977. Contract W-7405-ENG-48. 
8p. (CONF-771029—42). Dep. NTIS, PC A02/MF AO1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

The tandem mirror magnetic geometry is described, followed 
by an analysis of the magnet set designed to meet the requirements of 
the TMX experiment. The final magnet line-up is composed of a 
baseball coil with two C coils for each plug, six solenoidal coils for 
the central cell, and two RC coils plus one octupole coil for each 
transition. 


20686 (UCRL—79752) TMX magnets: mechanical design. 
Hinkle, R.E.; Harvey, A.R.; Calderon, M.O.; Chargin, A.K.; Chen, 
F.F.K.; Denhoy, B.S.; Horvath, J.A.; Reed, J.R.; Waugh, A.F. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 27 
Sep 1977. Contract W-7405-ENG-48. vp. (CONF-771029—45). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

The Tandem Mirror Experiment (TMX) system, part of the 
Lawrence Livermore Laboratory magnetic mirror program incorpo- 
rates in its design various types of coils or magnets. This paper 
describes the physical construction of each coil within the system as 
well as the structural design required for their support and installa- 
tion. 


20687 (WFPS-TME—067) Poloidal field coil design for a 
fusion—fission breeder reactor. Howland, H.R.; Kelly, J.L.; Chi, 
J.W.H. (Westinghouse Electric Corp., Pittsburgh, Pa. (USA). Fusion 
Power Systems Dept.). 30 Sep 1977. 23p. (CONF-771029—167). 
Dep. NTIS, PC A02/MF AO1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

The magnetic, structural, and thermal design of supercon- 
ducting poloidal field coils for a tokamak fusion-fission breeder 
reactor are described. The design requirements and considerations, 
with the resulting parameters, are presented. 


20688 Superconducting magnet systems for fusion reactors. Soell, 
M. (Max-Planck-Institut fuer Plasmaphysik, Garching/Muenchen 
(Germany, F.R.)). Kerntechnik; 19: No. 6, 272-278(Jun 1977). 

The present state of superconducting magnet technology is 
used as a basis for showing the requirements for superconducting 
magnet systems in possible fusion reactors, particularly tokamak 
reactor designs. Special problems such as the influence of radiation 
damage on the properties of the materials of the magnets, the 
appearance of large forces and mechanical stresses, the use of 
suitable cooling methods and safety aspects are discussed. Compari- 
son with tested superconducting magnets show that there exists a 
wide gap between the requirements of tested superconducting mag- 
nets and those of fusion reactors; closing this gap is one of the main 
objectives of fusion technology. 


20689 Calculations of combined stellarator-multipole toroidal 
magnetic field configurations. Freis, R.P.; Hartman, C.W.; Killeen, J.; 
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Mirin, A.A.; Uman, M.F. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). Nucl. Fusion; 17: No. 2, 281-289(1977). 

Numerical computation of closed, vacuum magnetic field 
configurations is discussed. Comparisons are made of several repre- 
sentations of the fields of various stellarator systems. The calcula- 
tions are extended to evaluate hybrid configurations which incorpo- 
rate both stellarator-like fields and axisymmetric fields. Results are 
given to show that large shear, large rotational transform, and large 
magnetic-well depth can be obtained. 


20690 Magnetic surfaces in the stellarator W VII-A. Jaeckel, 
H.J.; Kisslinger, J.; Rau, F. (Association Euratom-Max-Planck-Insti- 
tut fuer Plasmaphysik, Garching/Muenchen (Germany, F.R.)). Verh. 
Dtsch. Phys. Ges.; No. 3, 660(1977). (In German). 

From Meeting on plasma and high-speed physics of the 
Deutsche Physikalische Gesellschaft e.V.; Essen, Germany, F.R. (7 - 
10 Mar 1977). 


20691 Stability of high-8 skin current tokamaks to axially sym- 
metric displacements. Chu, M.S.; Miller, R.L.; Ohkawa, T. (General 
Atomic Co., San Diego, Calif. (USA)). Nucl. Fusion; 17: No. 3, 465- 
472(1977). 
The axially symmetric stability of skin current models of 
elliptical and doublet-shaped tokamaks is studied analytically in the 
high- 8, large-aspect-ratio limit. Stability is determined by the posi- 
tion of an outer conducting wall. The critical wall spacing for 
stability of these configurations is insensitive to 8 up to the equilibri- 
um limit; but stability is enhanced for the skinned current profile 
used in these studies. 


20692 Initial phase of a non-circular screw-pinch discharge. 
Hayase, K.; Hakoda, K.; Sugisaki, K.; Tamaru, T. (Electrotechnical 
Lab., Tanashi, Tokyo (Japan). Tanashi Branch). Nucl. Fusion; 17: 
No. 4, 869-872(1977). 


20693 Linked Min-B configuration inside high-shear magnetic 
surface. Ohasa, K.; Ikuta, K. (Nagoya Univ. (Japan). Inst. of Plasma 
Physics). Nucl. Fusion; 17: No. 3, 473-479(1977). 

An arrangement of |=m baseball coils to form a toroidally 
linked Min-B configuration with large rotational transform is studied 
analytically and numerically. By optimizing an 1=3 system, closed 
magnetic isobars are obtained inside the last closed magnetic surface. 
This field configuration has high magnetic shear and occupies a 
significant portion of the volume of the torus. 


POWER SUPPLIES, ENERGY STORAGE 
REFER ALSO TO CITATION(S) 20672 


20694 (CONF-771029—163) Enhancing the power output of the 


VA-955 UHF-TV klystron. Bowen, O.N.; Lawson, J.Q. (Princeton 
Univ., N.J. (USA). Plasma Physics Lab.). 1977. Contract EY-76-C- 
02-3073. 12p. Dep. NTIS, PC A02/MF AO1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

The Varian VA-955 UHF-TV klystron is rated at 50 kW CW, 
and four of these klystrons were used to provide 200 kW of RF 
power for lower hybrid heating experiments on the ATC machine at 
800 MHz. These proven, production-type tubes were wanted to 
generate more power for larger type machines, such as the PDX. 
Varian was asked whether the tubes were capable of higher-power 
operation in pulsed yee They replied that they had no 
experimental data but felt that the tubes were capable of greatly 
enhanced performance under pulsed conditions. By using cathode 
modulation instead of modulating anode control of the klystron, and 
thus limiting the time that high voltage is applied to the cathode, it 
was shown that the tube is capable of an output power of 200 kW for 
tens of milliseconds compared to its normal CW rating of 50 kW. A 
description is given of the experimental results, the required modifi- 
cations to the klystron and output transmission circuit, the details of 
operation of the regulating modulator used to perform the experi- 
ment. Upgrade kits are now being fabricated to allow 200 kW 
operation of the two 50 kW units which were lent to General 
Atomic for Doublet II experiments. 


20695 (GA-A—14597) High current switches in the Doublet III 
poloidal field circuit. Woods, E.L.; Wildi, P. (General Atomic Co., 
San Diego, Calif. (USA)). Oct 1977. Contract EY-76-C-03-0167-038. 
21p. (CONF-771029— 136). Dep. NTIS, PC A02/MF AOI. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

Two types of high current switches are described: a single 
pole fast-making (closing) switch, and a two-pole fast-breaking 
(opening) switch. The switches were built to provide switched high 
currents in the Doublet III poloidal (E-coil) field circuit. The fast- 
make switch was designed to carry 204 kA for 110 ms, and the fast- 
break switch was designed to carry 110 kA for 315 ms. Both 
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switches are pneumatically operated and can be tripped without 
transferring any valves, thus permitting low jitter and rapid contact 
transfer. The switches use a contact design that avoids contact 
arcing and minimizes inductance. Contact pressure, in both switch 
concepts, is enhanced by the electromagnetic forces of the current 
passing through the switch. The switches are a further development 
of the making switch used on the homopolar generator at the 
University of Texas at Austin. 


20696 (LA—6909-MS) Experiments with vacuum interrupters 
used for large dc-current interruption. Warren, R.W. (Los Alamos 
Scientific Lab., N.Mex. (USA)). Oct 1977. Contract W-7405-ENG- 
36. 24p. Dep. NTIS, PC A02/MF AO1. 

Vacuum interrupters have been tested in circuits similar to 
those used in theta-pinch and Tokamak fusion devices. The effects 
on performance of auxiliary circuit components and axial magnetic 
fields have been determined, and limits to lifetime caused by me- 
chanical and electrical wear have been measured. Results show that 
the upper reliable limit of interruption is independent of the auxiliary 
components but quite dependent on interrupter size and on the axial 
field. 


20697 (LA-UR—77-2390) Recent work on normal and supercon- 
ducting inductive energy storage switching at the Efremov Institute, 
Leningrad, USSR. Machalek, M.D. (Los Alamos Scientific Lab., 
N.Mex. (USA)). 1977. Contract W-7405-ENG-36. 3p. (CONF- 
771029—33). Dep. NTIS, PC A02/MF AO1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

Various forms of switches for both normal and superconduct- 
ing inductive energy storage have been devised and developed at 
NIIEFA. At the present time, however, a major portion of the 
efforts of the Institute in these fields is being applied to the design 
and construction of coils for tokamak '’T-10M.” The superconduct- 
ing toroidal field coils (the design of which is still uncertain) will be 
switched by simple switches made of Nb-Ti ribbon. The normal coils 
for the poloidal field will be switched by a simple metal contactor 
breaker. As the "T-10M” project proceeds, perhaps some of the 
innovative inductive storage and switching work can continue and 
when '’T-10M” is complete, the basic research can resume at full 
level. 


20698 (LA-UR—77-2397) Dual 30 kA, HVDC interrupter test 
facility. Honig, E.M. (Los Alamos Scientific Lab., N.Mex. (USA)). 
1977. Contract W-7405-ENG-36. 6p. (CONF-771029—34). Dep. 
NTIS, PC A02/MF AOI. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

A facility to test the capability of switches to interrupt or 
break de currents has been operational at LASL for several years. 
The original facility was upgraded to achieve interruption currents 
up to 30 kA. A nearly duplicate facility has now been installed. The 
dual test facility allows independent or parallel operation with a 
combined capability of 60 kA. The construction, operation, and 
performance of the facilities are described. 


20699 (LA-UR—77-2408) Development of a low cost, 10 kV 
capacitor. Kemp, E.L.; Boicourt, G.P.; Bickford, K.J. (Los Alamos 
Scientific Lab., N.Mex. (USA)). 1977. Contract W-7405-ENG-36. 
4p. (CONF-771029—32). Dep. NTIS, PC A02/MF AOI. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

The cost of an energy storage capacitor is largely determined 
by the quantity of material in it. Labor cost is typically less than 25% 
of the total cost. A 170 F, 10 kV capacitor has been developed 
which presently sells for less than four cents per joule. The 10 kV 
rating was chosen because this is the optimum voltage for minimum 
cost. A development specification was written to evaluate only a 
single parameter such as paper thickness and a small number of 
capacitors were purchased and tested to destruction in a standard- 
ized 85 kJ test bank. The capacitors were then dissected to determine 
cause of failure. Over six different designs have been evaluated. 
Recently a new dielectric sandwich and a new impregnant have 
been evaluated with encouraging results. The details of the various 
designs, the test conditions and the test results will be presented. 


20700 (LA-UR—77-2416) Design of the ZT-40 power crowbar 
system. Nunnally, W.C.; Boicourt, G.P. (Los Alamos Scientific Lab., 
N.Mex. (USA)). 1977. Contract W-7405-ENG-36. 6p. (CONF- 
771029—30). Dep. NTIS, PC A02/MF AO1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

The design for a power crowbar system for ZT-40 to sustain a 
total current greater than 107 A with less than a 7% variation for 250 
bs is discussed. The circuit performance without the power crowbar 
system is used to determine the power required. Several methods for 
supplying the power crowbar energy were investigated and simulat- 
ed before choosing the final system. The advantages and disadvan- 
tages of the various options are also presented. 
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20701 (LA-UR—77-2417) Spark gap overpressures in the trans- 
fer capacitor device. Burkhardt, L.C.; Dike, R.S. (Los Alamos Scien- 
tific Lab., N.Mex. (USA)). 1977. Contract W-7405-ENG-36. 4p. 
(CONF-771029—29). Dep. NTIS, PC A02/MF AOl1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

A designer of spark gaps is often faced with two gas pressure 
problems, one static and one dynamic. The former is easy to obtain 
data on which to base intelligent design specifications; about the 
latter, less is known. It is the total internal pressure environment we 
have attempted to measure, in an un-time-resolved way, in order to 
give the designer some rationale in designing gaps of this category. 
We measure overpressures of approximately 400 PSI in a 13 cubic 
inch gap passing currents of approximately 200 kA. 


20702 (LA-UR—77-2419) Design of the energy storage system 
for the High Energy Gas Laser Facility at LASL. Riepe, K.B.; 
Kircher, M.J. (Los Alamos Scientific Lab., N.Mex. (USA)). 1977. 
Contract W-7405-ENG-36. 12p. (CONF-771029—37). Dep. NTIS, 
PC A02/MF AOl. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

The Antares laser is being built in the High Energy Gas Laser 
Facility (HEGLF) at Los Alamos to continue laser fusion experi- 
ments at very high power. The laser medium will be pumped by an 
electrical discharge, which requires an energy input of about 5 MJ in 
a few microseconds at about 500 kV. The energy storage system 
which will provide the pulsed power will be a bank of high-voltage 
pulse-forming networks. Tradeoff studies have been performed com- 
paring the performance of multi-mesh networks with single-mesh 
networks. The single-mesh network requires about 20% more 
energy than a two-mesh network, but will tolerate three times the 
inductance of a two-mesh network. Analysis also shows that amplifi- 
er gain is not sensitive to impedance mismatch among the pulse- 
forming network, the transmission cables, and the gas discharge. A 
prototype pulse-forming network is being built to test components 
and trigger performance. It is a Marx generator storing 300 kJ at 1.2 
MV open circuit, with 3 wH internal inductance. 


20703 (LA-UR—77-2431) Gas breakers for tokamak OHMIC- 
heating duty. Vogel, H.F. (Los Alamos Scientific Lab., N.Mex. 
(USA)). 1977. Contract W-7405-ENG-36. 3p. (CONF-771029—25). 
Dep. NTIS, PC A02/MF AOl1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

The current interrupting capacity of air blast and SFg break- 
ers is reviewed for application in tokamak ohmic-heating circuits. 
Particular attention is paid to generator breakers for their large 
current interrupting capacity and suitability for ohmic-heating cir- 
cuits. 


20704 (LA-UR—77-2439) Final analysis of the engineering data 
on the scyllac feedback stabilization experiment. Kutac, K.J.; Kewish, 
R.W.; Miller, G.; Gribble, R.F. (Los Alamos Scientific Lab., N.Mex. 
(USA)). 1977. Contract W-7405-ENG-36. 6p. (CONF-771029—24). 
Dep. NTIS, PC A02/MF AO1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

The feedback stabilization system consists of four basic com- 
ponents: plasma position detectors, a signal processor or mode 
analyzer driven by the position detector signals, power amplifiers 
which are driven by the mode analyzer, and feedback load coils 
driven by the power amplifiers. A short description of each of the 
four components of the system is presented. The location of the 
components in the experiment is shown. 


20705 (UCRL—79683) New generation of arc and arc filament 
power supplies for pulsed neutral beams. Santamaria, G.T. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 3 Oct 1977. 
Contract W-7405-ENG-48. 6p. (CONF-771029—17). Dep. NTIS, 
PC A02/MF AO1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

The new Tandem Mirror Experiment (TMX) facility at LLL 
requires that neutral beams operate for pulse lengths between 25 and 
100 ms. The inevitable increase in cost over the present 12-ms pulse 
length capability dictated that a more economical alternative to the 
pulse forming networks and the transformer-type arc filament power 
supplies currently in use be found. A study of the various alterna- 
tives and design requirements revealed that battery banks are the 
most economical alternative. The thermionic arc filaments have 
relatively simple power-supply requirements in terms of control and 
regulation. The battery arc filament power supply controls and 
electromechanical hardware heat the filaments to provide the elec- 
trons which produce the plasma. Component testing revealed prob- 
lems that must be addressed in the finished production design. The 
battery arc power supply poses a difficult set of requirements for 
current control. The TMX requires current control accuracy of +- 
1.0 percent and rise/fall times of 50 us. These requirements are met 


ERA VOL. 3, NO. 8 


with a novel thyristor switching circuit. The features of the four- 
section battery bank design, capable of a total of 4000 A at 58 V dc, 
are detailed. Control hardware compatible with the current genera- 
tion of pulse-forming network hardware has been developed. The 
cost effectiveness of the battery power supplies also is discussed. 


HEATING AND FUELING SYSTEMS 
REFER ALSO TO CITATION(S) 17835, 20658, 20705, 20768 


20706 (CONF-771029—144) Heat transfer study of water-cooled 
swirl tubes for neutral beam targets. Kim, J.; Davis, R.C.; Gambill, 
W.R.; Haselton, H.H. (Oak Ridge National Lab., Tenn. (USA)). 
1977. Contract W-7405-ENG-26. 2p. Dep. NTIS, PC A02/MF AOl1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

Heat transfer considerations of water-cooled swirl-tubes in- 
cluding heat transfer correlations, burnout data, and 2-D consider- 
ations are presented in connection with high power neutral beam 
target applications. We also discuss performance results of several 
swirl tube targets in use at neutral beam development facilities. 


20707 (COO—2218-87) Effect of hot beam injection angle on 
twin beam mirrors. Campbell, M.; Choi, C.; Miley, G.H. (Illinois 
Univ., Urbana (USA). Fusion Studies Lab.). 1977. Contract EY-76- 
S-02-2218. 6p. (CONF-771109—31). Dep. NTIS, PC A02/MF AO1. 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

The purpose of this work is to study the effect on fusion 
power density of injecting the high energy beam component in a 
“twin beam mirror” (T.B.M.) device at an acute angle, rather than 
perpendicular, to the magnetic field. Increasing the power density 


’ for T.B.M. is desirable for its use in a Fusion Engineering Research 


Facility (F.E.R.F.). 


20708 (GA-A—14670) Doublet III neutral beam _ injection 
system. Colleraine, A.P.; Holland, M.M.; Kamperschroer, J.H.; 
Berkner, K.H. (General Atomic Co., San Diego, Calif. (USA)). Sep 
1977. Contract EY-76-C-03-017-038. 8p. (CONF-771029—125). Dep. 
NTIS, ae A02/MF A011. 

m 7. symposium on fusion research project; Knoxville, 
TN, USA’ (5 Oct 1977). 

The Doublet III noncircular tokamak at General Atomic will 
begin operations in 1978. In order to fully exploit its capabilities and 
study new and exciting plasma physics regimes, a neutral beam 
injector system, capable of injecting approximately 20 MW of 
power, has been designed. A brief description of the system param- 
eters and studies now underway is presented. 


20709 (LBL—6366) Neutron production in a high-intensity deu- 
terium neutral beam facility. Berkner, K.H.; Cooper, W.S.; McCaslin, 
J.B.; Pyle, R.V. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). Jun 1977. Contract W-7405-ENG-48. 6p. (CONF- 
771109—13). Dep. NTIS, PC A02/MF AO1. 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

Measurement of d-d neutron yields incidentally produced in 
multi-megawatt neutral deuterium beam injectors used in magnetic 
fusion experiments is discussed. Unavoidable neutron production in 
the neutralizer, ion-beam dump, neutral beam calorimeter and beam 
collimator sections of an injector is measured to provide data for the 
design of radiation shielding and beam diagnostic experiments. At 
120 kV, 10A, 0.5s pulsed injector operation, neutron yields plateau at 
an instantaneous yield from the calorimeter of 10" n/s. Beam 


‘diagnostic applications of neutron measurements are adjustment of 


beam source conditions to maximize the full-energy fraction of the 
neutral beam on target, and measurement of density in the neutraliz- 
er. (RME) 


20710 (PPPL—1391) Comparison of methods for the production 
of neutral beams. Stewart, L.D. (Princeton Univ., N.J. (USA). 
Plasma Physics Lab.). Dec 1977. Contract EY-76-C-02-3073. 14p. 
(CONF-770940— 16). Dep. NTIS, PC A02/MF AO1. 
From Symposium on the production and neutralization of 
negative hag angle ions and beams; Upton, NY, USA (26 Sep 1977). 
he fusion reactor neutral beam program consists principally 
of development and application of positive ion based systems in the 
energy range of = 120 keV. Reactor studies for both mirrors and 
tokamaks, and even studies of tokamak research devices beyond 
TFTR, indicate a need for higher energies and also higher efficien- 
cies than can be obtained by extrapolating positive ion based sys- 
tems. The relative merits of systems based on positive ions, positive 
ions with energy recovery, negative ions and negative ions with 
energy recuvery are reviewed. Then the neutral beam system param- 
eters called for by mirror and tokamak design studies are reviewed. 
It is found that although certain types of reactors require more 
efficiency than others, increased emphasis on the development of 
negative ions and direct recovery is prudent in any case, and that 
there should be a test of ripple assisted injection into a tokamak. 
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20711 (PPPL—1405) Neutral-beam requirements for compres- 
sion-boosted ignited tokamak plasmas. Cohn, D.R.; Jassby, D.L.; 
Kreischer, K. (Princeton Univ., N.J. (USA). Plasma Physics Lab.). 
Dec 1977. Contract EY-76-C-02-3073. 19p. Dep. NTIS, PC A02/MF 
AOl. 

Neutral-beam energies of 200 to 500-keV D° may be required 
to insure adequate penetration into the center of ignition-sized toka- 
mak plasmas. However, the beam energy requirement can be re- 
duced by using a start-up scenario in which the final plasma is 
formed by major-radius compression of a beam-heated plasma whose 
density-radius product, na, is determined by satisfactory neutral- 
beam penetration. “Compression boosting” is attractive only for 
plasmas in which ntau/sub E/ increases with na, because a major- 
radius compression C increases na by C%/*. The dependence on C of 
beam energy and beam power for plasmas which obey “empirical 
scaling laws” of the type ntau/sub E/ varies as (na)? is analyzed. The 
dependences on C of stored magnetic energy and TF-coil power 
dissipation are also determined. It is found that a compression ratio 
of 1.5 to attain the ignited plasma permits adequate penetration by 
150-keV D° beams. 


20712 (UCID—17670) Emmittance and transport of intense 
hollow electron beams. Neil, V.K. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 28 Nov 1977. Contract W-7405- 
ENG-48. 1lp. Dep. NTIS, PC A02/MF AO1. 

High current (I approximately 10 kA) hollow beams of rela- 
tivistic electrons may be created and transported only if an axial 
magnetic field of the order of 1 tesla is present at the emitting 
surface. This magnetic field imparts canonical angular momentum to 
the particles. The canonical angular momentum is a constant of the 
motion in azimuthally symmetric systems, and if the beam is extract- 
ed from the magnetic field, it acts as an effective emittance. It is 
shown that this emittance can be so large as to render impossible the 
transport of the beam in "'self-pinched” equilibrium with a radius of 
the order of a few cm. 


20713 (UCRL—79637) Fuel design considerations for the Mirror 
Hybrid Reactor. Bender, D.J.; Lee, J.D.; Schultz, K.R. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.; General 
Atomic Co., San Diego, Calif. (USA)). 1977. Contract W-7405- 
ENG-48;EY-76-C-03-0167. 9p. (CONF-771109—33). Dep. NTIS, 
PC A02/MF AOl1. 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

Fuel design considerations for a conceptual design of a com- 
mercial mirror hybrid reactor, optimized for breeding ***Pu, are 
briefly discussed. ***Us3Si fuel and lithium hydride breeding material 
are proposed, along with helium gas cooling. Selection of materials 
for the blanket follows conventional fission reactor practice. A table 
of reactor parameters is presented. The Mirror Hybrid Reactor 
offers potential economical production of fissile material. (RME) 


20714 (UCRL—79682) Compact 80-keV neutral-beam module. 
Molvik, A.W.; Baird, E.D.; Berkner, K.H.; Cooper, W.S.; Duffy, 
T.J.; Ehlers, K.W.; Fink, J.; Garner, D.; Wilder, C. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 29 Sep 1977. 
Contract W-7405-ENG-48. 7p. (CONF-771029—128). Dep. NTIS, 
PC A02/MF AOl. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

A compact and maintainable source of 80-keV neutral beams 
that focus to a high power density is required for the Mirror Fusion 
Test Facility (MFTF). In the new source being designed and built to 
meet these requirements, the cross-sectional area is reduced in two 
ways: by immersing the source in a vacuum where high voltage can 
be held over smaller distances and by redesigning grid supporting 
structures. Reliability is increased by reducing the electric fields 
everywhere else below those present between grids and by design 
innovations. The latter include techniques to reduce stray magnetic 
field and disperse gas uniformly, all metal-ceramic construction, and 
a 60-kV shield enclosing all 80-kV electrodes. Wherever possible, we 
have attempted to simplify the construction. We expect to solve 
problems that arise during testing either with add-on fixes or with 
the techniques already tested successfully on the Lawrence Berkeley 
Laboratory (LBL) 120-keV source. Easy maintenance is obtained by 
a compact isolation valve and by modular construction. Curving 
both the grid wires and their holders provides focusing in two 
planes. 


20715 (UCRL—79688) Fiber Optic Telemetry System for LLL 
High-Voltage Test Stand. Richter, J.P. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 18 Oct 1977. Contract W-7405- 
ENG-48. 6p. (CONF-771029—79). Dep. NTIS, PC A02/MF AOI. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

This paper describes the Fiber Optic Telemetry System de- 
signed to operate in the hostile particle and electromagnetic radi- 
ation environment of the High Voltage Test Stand. It discusses 
system criteria, components, packaging, and performance. In all tests 


FUSION ENERGY 2131 


to date, the system exceeds its design goals with very comfortable 
margins. It is well advanced into the fabrication stages with all 
crucial components tested and only straightforward TTL (Transistor 
Transistor Logic) circuitry to be completed. 


20716 (UCRL—79753) Mechanical design for TMX injector 
system. Calderon, M.O.; Chen, F.F.K.; Denhoy, B.S. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 17 Oct 1977. 
Contract W-7405-ENG-48. 5p. (CONF-771029—77). Dep. NTIS, 
PC A02/MF AOl. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

The injector system for the Tandem Mirror Experiment 
(TMX) contains the components required to create and maintain a 
high-temperature, high-density plasma. These components include a 
streaming-plasma gun in each of the plug tanks to form the target- 
plasma, 24 neutral-beam source modules for injecting neutral deuter- 
ium atoms to heat and replace losses from the plasma, and a gas box 
system that applies a streaming cold gas to the plasma to stabilize it. 
This paper discusses the mechanical design problems and solutions 
for this injector system. 


20717 (UCRL—80065) Fueling with neutral beams. Fink, J.H. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 6 
Oct 1977. Contract W-7405-ENG-48. 10p. (CONF-771129—3). Dep. 
NTIS, PC A02/MF AO1. 

From Workshop on fusion fueling; Princeton, NJ, USA (1 
Nov 1977). 

Neutral beams, which effectively heat and fuel mirror reac- 
tors, provide high-energy particles that readily cross magnetic fields 
to penetrate, heat, and fuel confined plasmas. The potential reliabil- 
ity, efficiency, and cost of large neutral-beam injectors make them 
desirable components of an operating mirror reactor. Because neu- 
tral beams are a poor source of low-energy particles, some other 
means of fueling large Tokamaks is needed. 


20718 (UCRL—80103) Stability of space-charge neutralized 
beams. Turnbull, R.J.; Hooper, E.B. Jr. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 22 Sep 1977. Contract W-7405- 
ENG-48. 9p. (CONF-770940—12). Dep. NTIS, PC A02/MF AOl1. 

From Symposium on the production and neutralization of 
negative hydrogen ions and beams; Upton, NY, USA (26 Sep 1977). 

Consideration is given to the stability of negative ion beams 
which are neutralized through ionization of a background gas. Two 
types of instabilities are examined. First, beam-plasma instabilities are 
analyzed with the dispersion relation showing that they are unimpor- 
tant if the beam velocity is less than the electron thermal velocity. 
Second, results of a computer simulation on the flow of a cylindrical 
beam and the resulting background plasma show that when the 
background neutral gas density is less than or approximately equal to 
a critical density as instability occurs. This critical density is the 
density that would be needed to space-charge neutralize the beam if 
the positive ions were not retarded by the beam. An approximate 
dispersion relation indicates that the nature of the instability is a 
transverse positive-ion acoustic wave which couples to the beam. 


20719 Production of negative hydrogen ions from a ang 
cluster ions. Becker, E.W.; Falter, H.; Hagena, O.F.; Henkes, W.; 
Klingelhoefer, R.; Moser, H.O.; Obert, W.; Poth, I. (Kernfors- 
chungszentrum Karlsruhe (Germany, F.R.). Inst. fuer 
Kernverfahrenstechnik). Nucl. Fusion; 17: No. 3, 617-619(1977). 


20720 Convenient computational forms for Maxwellian reactivi- 
ties. Hively, L.M. (Illinois Univ., Urbana (USA). Fusion Studies 
Lab.). Nucl. Fusion; 17: No. 4, 873-876(1977). 


20721 Model for the ablation rate of a solid hydrogen pellet in a 
plasma. Parks, P.B.; Turnbull, R.J.; Foster, C.A. (Illinois Univ., 
Urbana (USA). Dept. of Electrical Engineering). Nucl. Fusion; 17: 
No. 3, 539-556(1977). 

It is shown that the ablation of a solid hydrogen pellet subject 
to a plasma is likely to produce a quasi-steady dense neutral gas 
cloud. The total integrated density of the cloud is such that the 
plasma electrons lose essentially all their energy in the cloud. The 
electron energy flux is degraded by inelastic collisions and elastic 
backscattering with the neutral molecules, providing local heating 
and acceleration of the neutral gas. Only a small fraction of the 
energy flux reaches the surface of the pellet, raising the pellet’s 
surface temperature to a point where the energy flux at the pellet’s 
surface is in balance with the energy lost through vaporization. The 
vaporization rate, in turn, determines the total integrated neutral gas 
cloud density. The scaling laws derived from the model indicated 
that the pellet lifetime varies as: tausub(p) approximately 
Tsub(e)sup(-1.71) nsub(e)sup(-1/3) rsub(p0)sup(5/3), where tausub(p) 
is the lifetime of the pellet and Tsub(e), nsub(e), and rsub(p0) are the 
electron temperature, density of the plasma, and initial pellet radius, 
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respectively. A good agreement is found between this model and the 
ORMAK pellet injection experiment. 


20722 (UCRL-Trans—11267) Transport of cesium out of sur- 
face-plasma sources of H™ ions. Bel’chenko, Yu.I.; Davydenko, V.L; 
Derevyankin, G.E.; Dorogov, A.F.; Dudnikov, V.G. 1977. Transla- 
tion of IYAF-77-18. 8p. Dep. NTIS, PC A02/MF AO1. 

The transport of cesium out of surface-plasma sources of 
negative hydrogen ions was studied. Under pulsed conditions, the 
main consumption of cesium supplied to the gas discharge chamber 
to reduce the work function of the electrodes is caused by the 
transport of cesium through the emission hole at the end of the 
discharge pulses and is determined by the electrode temperature. 
Generation of H~ ion beams with a pulse intensity of 0.1 A, pulse 
length of 250 sec and pulse rate of 100 Hz is achieved at an average 
cesium consumption of 10~* g/h. Thanks to the blocking of cesium 
at electrodes with a negative potential by a dense plasma opaque to 
cesium atoms, one can hope for a low consumption of cesium under 
steady and quasi-steady operating conditions. 


20723 (UCRL-Trans— 11269) Ion-optical characteristics of nega- 
tive H~ -ion beams generated by surface-plasma sources. Derevyankin, 
G.E.; Dudnikov, V.G.; Klenov, V.S. 1977. Translation of IYAF 77- 
8. 7p. Dep. NTIS, PC A02/MF AO1. 

The ion-optical characteristics of H~ ion beams generated by 
surface-plasma sources with a Penning configuration of the gas 
discharge cell were studied. H~ ion beams with a pulse intensity of 
0.1 to 0.15 A, duration of 250 psec, and repetition rate up to 100 Hz 
were obtained. The ion energy was 20 to 25 keV. The emission slit, 
0.5 . 10 mm?, was oriented across the magnetic field. Quasi-parallel 
beams with an ordered divergence of 10~? radn per cm of transverse 
dimension were formed. When the fluctuations were eliminated, the 
normalized emittance in the direction parallel to the field decreased 
from 0.05 cm mradn to 0.003 cm mradn, in the perpendicular 
direction from 0.2 cm mradn to 0.02 cm mradn, and the energy 
scatter of transverse motion, from 1.5 keV to 5 eV and 80 eV to 1 
eV, respectively. 


20724 Blanket fuel selection for a tokamak fusion—fission breed- 
er. Rose, R.P.; Chi, J.W.H.; Gold, R.E.; Jedruch, J.; Kelley, J.L. 
(Westin house Electric Corp., Pittsburgh). Trans. Am. Nucl. Soc.; 
27: 337- $38(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


20725 Fissle fuel breeding and hybrid blanket power production. 
Leonard, B.R. Jr.; Teofilo, V.L. (Battelle Northwest Labs., Rich- 
land, WA). Trans. Am. Nucl. Soc.; 27: 339-340(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


20726 EPRI/Kurchatov Institute joint program on fusion—fis- 
sion. Gough, W.C. (Electric Power Research Inst., Palto Alto, CA). 
Trans. Am. Nucl. Soc.; 27: 340-341(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


20727 Review of hybrid reactor fuel cycle considerations. 
Schultz, K.R. (General Atomic Co., San Diego, CA). Trans. Am. 
Nucl. Soc.; 27: 344-345(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


20728 Neutron production in a high-intensity deuterium neutral- 
beam facility. Berkner, K.H.; Cooper, W.S.; McCaslin, J.B.; Pyle, 
R.V. (Univ. of California, Berkeley). Trans. Am. Nucl. Soc.; 27: 799- 
800(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


TRITIUM PROCESSING, ENVIRONMENT AND SAFETY 


REFER ALSO TO CITATION(S) 17030, 19253, 19816, 19817, 
20047, 20757 


20729 (BNWL—1939-7, pp 29-35) Safety analysis and environ- 
mental effects of fusion concepts. Apr 1977. 

In Pacific Northwest Laboratory report on fusion energy 
research, January 1977—March 1977. 
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During the past quarter discussions were held with DMFE to 
define PNL’s plan for providing information input and guidance to 
DMFE's developing program plan for safety-related fusion research. 
As a first step in developing a safety research program plan, a 
preliminary assessment of all possible safety hazards is proceeding at 
PNL in four areas: (1) identification of direct hazards to human 
safety and their possible sources, (2) investigation of specific acci- 
dents with potentially severe consequences, (3) investigation of 
procedures and equipment for continuous operational safety, and (4) 
analysis of failure modes and effects for reactor system components. 


20730 (GA-A—14474) Remote maintenance system requirements 
for the ignition test reactor. Hager, E.R.; Sager, P.; Field, R.E. 
(General Atomic Co., San Diego, Calif. (USA)). Jun 1977. Contract 
EY-76-C-03-0167-038. 29p. (CONF-771117—3). Dep. NTIS, PC 
A03/MF AOI. 

From 25. remote systems technology symposium; San Fran- 
cisco, CA, USA (27 Nov 1977). 

A 3.8 m (major radius) Ignition Test Reactor, one of several 
designs being considered in The Next Step program studies, was 
selected as a reference design for this paper. A range of reactor 
maintenance concepts have been investigated and three representa- 
tive approaches chosen for further discussion: (1) all-remote, (2) 
maximum contact, and (3) expanded shield. These concepts are 
examined in some detail and summarized for comparison. Reactor 
availability, an approach for its assessment, and its effect on the 
choice of maintenance concept is discussed and a suggested target 
availability of 70 to 75% is proposed. 


20731 (LA—6855-P) Tritium Systems Test Assembly: design for 
major device fabrication review. Anderson, J.L.; Sherman, R.H. (Los 
Alamos Scientific Lab., N.Mex. (USA)). Jun 1977. Contract W-7405- 
ENG-36. 193p. Dep. NTIS, PC A09/MF AO1. 

This document has been prepared for the Major Device 
Fabrication Review for the Tritium Systems Test Assembly 
(TSTA). The TSTA is dedicated to the development, demonstra- 
tion, and interfacing of technologies related to the deuterium-tritium 
fuel cycle for fusion reactor systems. The principal objectives for 
TSTA are: (a) demonstrate the fuel cycle for fusion reactor systems; 
(b) develop test and qualify equipment for tritium service in the 
fusion program; (c) develop and test environmental and personnel 
protective systems; (d) evaluate long-term reliability of components; 
(e) demonstrate long-term safe handling of tritium with no major 
releases or incidents; and (f) investigate and evaluate the response of 
the fuel cycle and environmental packages to normal, off-normal, 
and emergency situations. This document presents the current status 
of a conceptual design and cost estimate for TSTA. The total cost to 
design, construct, and operate TSTA through FY-1981 is estimated 
to be approximately $12.2 M. 


20732 (LA—7000-MS) DIFFUSE: a FORTRAN program for 
design computation of tritium transport through thermonuclear reactor 
components by combined ordinary and thermal diffusion when the 
principal resistance to diffusion is the bulk metal. Pendergrass, J.H. 
(Los Alamos Scientific Lab., N.Mex. (USA)). Oct 1977. Contract W- 
7405-ENG-36. 27p. MF A0O1. 

Based on the theory developed in an earlier report, a FOR- 
TRAN computer program, DIFFUSE, was written. It computes, for 
design purposes, rates of transport of hydrogen isotopes by tempera- 
ture-dependent quasi-unidirectional, and quasi-static combined ordi- 
nary and thermal diffusion through thin, hot thermonuclear reactor 
components that can be represented by composites of plane, cylindri- 
cal-shell, and spherical-shell elements when the dominant resistance 
to transfer is that of the bulk metal. The program is described, 
directions for its use are given, and a listing of the program, together 
with sample problem results, is presented 


20733 (UCRL—79740) Tritium handling in the Mirror Fusion 
Hybrid Reactor. Galloway, T.R. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). Oct 1977. Contract W-7405- 
a A (CONF-771029—104). Dep. NTIS, PC A02/MF AO1. 

m 7. symposium on fusion research project; Knoxville, 
TN, USA’ (25 Oct 1977). 

A reference design study for a Mirror Fusion Hybrid Reactor 
has been completed which examines the tritium handling problems. 
Breeding pins composed of aluminum alloys contain lithium hydride 
with a four-year residence time for tritium production. The slip- 
stream helium tritium capture system is designed to handle a 0.1 
percent pin failure and will reduce environmental losses to below 3 
Ci/day. The neutral beam injectors and direct converters utilize 
small, thin electrode tubes at 700°C for accelerating the deuterium 
or tritium, and they will by triton implantation permeate about 3 x 
10° Ci/day into the internal helium coolant flow. A capture system 
will reduce these losses to 6 Ci/day, combined. The reactor hall is 
designed with a low humidity, air atmosphere which is continuously 
processed in order to handle leakage and permeability losses from 
the nuclear island at 180 Ci/day while still maintaining levels of 
tritium below MPC. The precessor is also able to handle severe 
accidental releases of tritium at the 26 kilogram level and permit 
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worker re-entry (with ventilated suits) in a matter of about one 
week. These approaches to fusion power plant are found to be 
technically feasible today and economically attractive. 


20734 Safety and environmental impact of fusion power plants. 
Daenner, W. (Max-Planck-Institut fuer Plasmaphysik, Garching/ 
Muenchen (Germany, F.R.)). Kerntechnik; 19: No. 6, 268-271(Jun 
1977). (In German). 

Being a nuclear power plant, a future fusion power plant will 
be judged by its safety characteristics and its impact on the environ- 
ment. Based on current conceptual design studies, the inventory of 
radioactive substancces and of stored energies is reviewed. The 
possible release mechanisms both under normal operating and acci- 
dental conditions are described. Finally, the problems of radiological 
impact on the environment and of radioactive waste disposal are 
discussed. 


POWER CONVERSION SYSTEMS 


20735 (SAND—77-1733C) Pulsed power conversion with induc- 
tive storage. Cnare, E.C.; Cowan, M.; Wright, T.P.; Tucker, W.K. 
(Sandia Labs., Albuquerque, N.Mex. (USA)). 1977. Contract EY-76- 
a 4p. (CONF-771029—129). MF A0O1. 

m 7. symposium on fusion research project; Knoxville, 
TN, USA’ (25 Oct 1977). 

Portions of document are illegible. 

The PULSAR compressed magnetic flux, pulse power gener- 
ator system has applications as a topping stage in commercial power 
generation. A plasma armature mode of operation is described which 
could be powered by an inertially confined fusion reactor. The paper 
summarizes the development of a plasma armature and experimental 
results from its application in a PULSAR generator which utilizes a 
0.5 m diameter superconducting magnet. A larger generator under 
construction which utliizes a | m diameter magnet is briefly de- 
scribed and estimates of its performance are given. 


INERTIAL CONFINEMENT TECHNOLOGY 


REFER ALSO TO CITATION(S) 19458, 19476, 19599, 19622, 
20633, 20702 


20736 (CONF-771035—14) 100 kJ ion beams for pellet implo- 
sions. Martin, R.L. (Argonne National Lab., Ill. (USA)). 1977. 
Contract W-31-109-ENG-38. llp. Dep. NTIS, PC A02/MF AO1. 

From 2. international topical conference; Ithaca, NY, USA (3 
Oct 1977). 

Among DOE's goals for inertial confinement fusion is support 
of construction of a heavy ion facility for demonstration experiments 
on deuterium tritium (DT) pellets with ion beams of 25 to 100 kJ 
energy. Three accelerator laboratories (Argonne, Berkeley, and 
Brookhaven) are actively engaged in accelerator development 
toward this concept. Several accelerator systems which could meet 
the criteria for these demonstration experiments are analyzed and 
compared. 


20737 (COO—2007-89) Self-sustaining nuclear pumped laser- 
fusion reactor experiment. Boody, F.P.; Choi, C.K.; Miley, G.H. 
(Illinois Univ., Urbana (USA). Fusion Studies Lab.). 1977. Contract 
EY-76-S-02-2007. 8p. (CONF-771109—2). Dep. NTIS, PC A02/MF 
AOl. 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

The features of a neutron feedback nuclear pumped (NFNP) 
laser-fusion reactor equipment were studied with the intention of 
establishing the feasibility of the concept. The NFNP laser-fusion 
concept is compared schematically to electrically pumped laser 
fusion. The study showed that, once a method of energy storage has 
been demonstrated, a self-sustaining fusion-fission hybrid reactor 
with a “blanket multiplication” of two would be feasible using 
nuclear pumped Xe F* excimer lasers having efficiencies of 1 to 2 
percent and D-D-T pellets with gains of 50 to 100. (MHR) 


20738 (LA—6991-MS) Dependence of sputtering erosion on fuel- 
pellet characteristics. Bohachevsky, I.0.; Hafer, J.F. (Los Alamos 
Scientific Lab., N.Mex. (USA)). Nov 1977. Contract W-7405-ENG- 
36. 6p. Dep. NTIS, PC A02/MF AO1. 

Conceptual designs of fusion reactors operating on the princi- 
ple of inertial confinement require that the dependence of cavity- 
wall erosion on fuel-pellet energy yield, its mass, aad representative 
atomic number be known. A simple approximate model of sputtering 
erosion is presented and explicit formulas are derived that express 
the total amount of eroded wall material in terms of the above three 
parameters. 


20739 (LA-UR—77-2530) Damage resistance of AR-coated ger- 
manium surfaces for nanosecond CO, laser pulses. Newnam, B.E.; 
Gill, D.H. (Los Alamos Scientific Lab., N.Mex. (USA)). 1977. 
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Contract W-7405-ENG-36. 19p. (CONF-771061—2). Dep. NTIS, 
PC A02/MF AO1. 

From Symposium on optical materials for high power lasers; 
Boulder, CO, USA (4 Oct 1977). 

An evaluation of the state-of-the-art of AR coatings on gal- 
lium-doped germanium, used as a saturable absorber at 10.6 ym, has 
been conducted. Both 1l-on-1 and N-on-1 laser damage thresholds 
were measured with 1.2 ns pulses on bare and coated surfaces. Only 
front surface damage was observed. With few exceptions, the thresh- 
olds for coated surfaces were centered at 0.49 +- 0.3 J/cm? Bare Ge 
had a threshold ranging from 0.65 to 0.70 J/cm? No significant 
differences due to substrate polish, crystallinity or doping level were 
evident and multiple-shot conditioning resulted in the same threshold 
as for single shot tests. From an analysis of standing-wave electric 
fields, damage for AR-coated Ge appeared to be limited by the 
surface properties of Ge. Measurements at both 1.2 and 70 ns 
indicated that the threshold (J/cm?) of both coated and uncoated Ge 
increases as the square root of the pulse-width. 


20740 (LBL—6796) Lawrence Berkeley Laboratory year-end- 
report on heavy-ion fusion program. Keefe, D. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). 30 Sep 1977. Contract 
W-7405-ENG-48. 3lp. Dep. NTIS, PC A03/MF AO1. 

An intensive theoretical program was launched to try to 
understand the conditions for safe propagation of intense beam 
currents in focussing systems, such as continuous and interrupted 
solenoid lens systems, and quadrupole strong-focussing systems. 
Analytic methods have led to significant advances in understanding 
of the new problems; with computational techniques a large amount 
of new information has been generated on space-charge-dominated 
transport phenomena; also, at this time a new LBL particle numeri- 
cal simulation code is almost ready to give new results. Because the 
Bevalac is an operating heavy ion linac and synchrotron facility with 
an ongoing R and D effort and in expectation of imminent upgrading 
to bring it up to a uranium-ion capability, it was a natural choice to 
make an addition to these activities to examine low-£ rf accelerating 
structures and ion sources suitable for HIF. An experimental pro- 
gram on intense beam propagation was briefly discussed. (MOW) 


20741 (NRL-MR—3591) Laser-fusion studies at NRL: a report 
to ERDA, July 1975—September 1976. Bodner, S. (Naval Research 
Lab., Washington, D.C. (USA)). Oct 1977. Contract ES-77-A-01- 
6021. 208p. Dep. NTIS, PC A10/MF AO1. 

This report summarizes work done at NRL on laser fusion 
related to problems during FY 1976 and FY TQ. Included are 
sections related to laser development and to experimental studies of 
laser plasma interaction. 


20742 Extreme physical conditions in the process of thermonucle- 
ar burning induced by laser radiation. Afanas’ev, Yu.V.; Basov, N.G.; 
Volosevich, P.P. (AN SSSR, Moscow. Fizicheskij Inst.). Zh. Eksp. 
Teor. Fiz., Pis'ma Red.; 24: No. 1, 23-25(Jul 1976). (In Russian). 


20743 (UCRL—79654) Reactor concepts for laser fusion. Meier, 
W.R.; Maniscalco, J.A. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). Jul 1977. Contract W-7405-ENG-48. 42p. 
(CONF-771102—11). Dep. NTIS, PC A03/MF AO1. 

From 20. annual AICHE meeting; New York, NY, USA (13 
Nov 1977). 

Scoping studies were initiated to identify attractive reactor 
concepts for producing electric power with laser fusion. Several 
exploratory reactor concepts were developed and are being subject- 
ed to our criteria for comparing long-range sources of electrical 
energy: abundance, social costs, technical feasibility, and economic 
competitiveness. The exploratory concepts include: a liquid-lithium- 
cooled stainless steel manifold, a gas-cooled graphite manifold, and 
fluidized wall concepts, such as a liquid lithium “waterfall”, and a 
ceramic-lithium pellet waterfall”. Two of the major reactor vessel 
problems affecting the technical feasibility of a laser fusion power 
plant are: the effects of high-energy neutrons and cyclical stresses on 
the blanket structure and the effects of x-rays and debris from the 
fusion microexplosion on the first-wall. The liquid lithium ‘water- 
fall” concept is presented here in more detail as an approach which 
effectively deals with these damaging effects. 


20744 (UCRL—79795) Neutron diagnostics for laser fusion ex- 
periments. Lerche, R.A.; Coleman, L.W.; Houghton, J.W.; Tirsell, 
K.G. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). Nov 1977. Contract W-7405-ENG-48. 30p. (CONF-771136— 
5). Dep. NTIS, PC A03/MF AO1. 

From Annual American Physical Society meeting; Atlanta, 
GA, USA (7 Nov 1977). 

Three different neutron diagnostic instruments are used at our 
laboratory to acquire data for judging the performance of D-T filied 
laser-fusion targets. Large scintillation detectors and a neutron acti- 
vation system are used to measure the number of 14-MeV reaction 
neutrons emitted from a target, and a 45-meter neutron time-of-flight 
spectrometer is used to determine the fuel ion temperature. At our 
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facilities, the scintillation detectors are used for neutron yields above 
10‘ per shot, and neutron activation by the ®Cu(n,2n)®Cu reaction 
is used as an additional diagnostic device for yields above 10° per 
shot. Application of these techniques to laser-fusion measurements 
data taken at the Argus laser facility, and neutron diagnostics being 
prepared for the Shiva facility are discussed. Comparison of experi- 
mental yield data obtained for a number of laser-fusion targets show 
that neutron yield values obtained by the neutron systems and a- 
particle yields by TOF methods are in good agreement. 


20745 (UCRL—79823) Techniques for preventing damage to 
high power laser components. Stowers, I.F.; Patton, H.G.; Jones, 
W.A.; Wentworth, D.E. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). Sep 1977. Contract W-7405-ENG-48. 14p. 
(CONF-771040—3). Dep. NTIS, PC A02/MF AOI. 

From Electro-Optical systems conference; Anaheim, CA, 
USA (25 Oct 1977). 

Techniques for preventing damage to components of the 
LASL Shiva high power laser system were briefly presented. Opti- 
cal element damage in the disk amplifier from the combined fluence 
of the primary laser beam and the Xenon flash lamps that pump the 
cavity was discussed. Assembly and cleaning techniques were de- 
scribed which have improved optical element life by minimizing 
particulate and optically absorbing film contamination on assembled 
amplifier structures. A Class-100 vertical flaw clean room used for 
assembly and inspection of laser components was also described. The 
life of a disk amplifier was extended from less than 50 shots to 500 
shots through application of these assembly and cleaning techniques. 
(RME) 


20746 (UCRL—79859) Comparison of theory and simulations 
with recent laser plasma experiments. Max, C.E. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 17 Oct 1977. Con- 
tract W-7405-ENG-48. 63p. (CONF-771136—6). Dep. NTIS, PC 
A04/MF AOl1. 

From Annual American Physical Society meeting; Atlanta, 
GA, USA (7 Nov 1977). 

In the past few months, detailed experimental data have 
become available on laser light absorption versus angle, plasma 
density profiles near the critical surface, and stimulated scattering 
processes. In the light of these experiments, it seems timely to 
reassess our theoretical understanding of these phenomena. A quanti- 
tative comparison of the data with current results of plasma simula- 
tions and theory is presented and the areas where further theoretical 
effort is called for are pointed out. Three recent experiments done at 
Livermore are compared with the latest theoretical and simulation 
results on laser-plasma interactions. The analysis covers the follow- 
ing areas: (1) theory of resonance absorption on a rippled critical 
surface, compared with an experiment on the angle and polarization 
dependence of absorption; (2) theory of density profile steepening, 
compared with holographic interferometry measurements; and (3) 
theory of stimulated Brillouin scattering in long density gradients, 
compared with reflectivity measurements for long pulse, large focal 
spot experiments. 


20747 (UCRL—79875) Charged particle fusion targets. Ban- 
gerter, R.O.; Meeker, D.J. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 9 Nov 1977. Contract W-7405-ENG-48. 
12p. (CONF-771035—15). Dep. NTIS, PC A02/MF AO1. 

From 2. international topical conference; Ithaca, NY, USA (3 
Oct 1977). 

The power, voltage, energy and other requirements of elec- 
tron and ion beam fusion targets are reviewed. Single shell, multiple 
shell and magnetically insulated target designs are discussed. Ques- 
tions of stability are also considered. In particular, it is shown that 
ion beam targets are stabilized by an energy spread in the ion beam. 


20748 (UCRL—79952) Design and performance of large aper- 
ture KD*P Pockels cells. Summers, M.A.; Johnson, B.C. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 13 Oct 1977. 
Contract W-7405-ENG-48. 12p. (CONF-771040—6). Dep. NTIS, 
PC A02/MF AO1. 

From Electro-Optical systems conference; Anaheim, CA, 
USA (25 Oct 1977). 

A large-aperture Pockels cell isolator has been developed 
which provides two-way isolation for high power cascaded laser 
amplifiers. A systematic attempt at optimizing certain performance 
parameters by varying the crystal geometry, electrode dimensions, 
and the surrounding optical and electrical packaging of the crystal is 
described. (MHR) 


20749 (UCRL—79990) Optical design considerations for laser 
fusion reactors. Monsler, M.J.; Maniscalco, J.A. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). Sep 1977. Contract 
W-7405-ENG-48. 12p. (CONF-770868—4). MF AOl1. 
From 21. annual technical symposium of the Society of 
Photo-Optical Instrumentation; San Diego, CA, USA (22 Aug 1977). 
Portions of document are illegible. 
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The plan for the development of commercial inertial confine- 
ment fusion (ICF) power plants is discussed, emphasizing the utiliza- 
tion of the unique features of laser fusion to arrive at conceptual 
designs for reactors and optical systems which minimize the need for 
advanced materials and techniques requiring expensive test facilities. 
A conceptual design for a liquid lithium fall reactor is described 
which successfully deals with the hostile x-ray and neutron environ- 
ment and promises to last the 30 year plant lifetime. Schemes for 
protecting the final focusing optics are described which are both 
compatible with this reactor system and show promise of surviving a 
full year in order to minimize costly downtime. Damage mechanisms 
and protection techniques are discussed, and a recommendation is 
made for a high f-number metal mirror final focusing system. 


20750 Shiva: its components and subsystems. Glaze, J.A. (Univ. 
of California, Livermore); Godwin, R.O. Laser Focus; 13: No. 8, 40, 
42-45(Aug 1977) 

The Shiva neodymium-glass laser at the Lawrence Livermore 
Laboratory is designed to produce at least 10 kJ in a single subnano- 
second optical pulse. Developed to study the scientific feasibility of 
inertial-confinement fusion, the 20-beam Shiva system will be the 
highest-power fusion laser in the world upon completion. The laser 
system and its operating parameters are briefly described. (TFD) 


20751 Pulsed power ion accelerators for inertially confined 
fusion. Olson, C.L. (Sandia Laboratories, Albuquerque, New Mexico 
87115, USA). Sov. J. Plasma Phys. (Engl. Transl.); 3: No. 3, 259- 
272(May 1977). 

A brief survey is presented of the use of collective accelera- 
tors in meeting the charged-particle beam requirements of inertial 
fusion.(AIP) 


20752 Dynamic stabilization of the imploding-shell Rayleigh- 
Taylor instability. Boris, J.P. Comments Plasma Phys. Controlled 
Fusion; 3: No. 1, 1-13(1977). 

A method for dynamic stabilization of the Rayleigh-Taylor 
(R-T) instability on the surface of an imploding fusion pellet is 
discussed. The driving laser beams are modulated in intensity so the 
ablation layer is subject to a — and strongly oscillating accel- 
eration. A substantial band of the Rayleigh-Taylor instability spec- 
trum can be stabilized by this oscillation even though the time 
average acceleration vector lies in the destabilizing direction. By 
adjusting the frequency, structure, and amplitude of the modulation, 
the band of dynamically stabilized modes can be made to include the 
most unstable and dangerous modes. Thus considerably higher 
aspect ratio shells (i.e., thinner shells) could implode successfully 
than had been previously considered stable enough. Both theory and 
numerical simulations support this conclusion for the case of laser- 
driven pellet implosions. Similar modulation via transverse beam 
oscillations or parallel bunching should also work to stabilize the 
most dangerous surface Rayleigh-Taylor modes in relativistic elec- 
tron-, ion- and heavy ion-pellet fu usion schemes. 


20753 Rayleigh-Taylor instability for impulsively accelerated 
shells. Rostoker, N.; Tahsiri, H. Comments Plasma Phys. Controlled 
Fusion; 3: No. 2, 39-45(1977). 

An idealized model of a compressible shell is considered. The 
light fluid is a magnetic field which accelerates the shell. If TCo/L 
— 0 where T is the rise time of the pressure, L is the shell thickness 
and Co is the shock speed, it is shown that the Rayleigh-Taylor 
instability vanishes. 


20754 (ORNL-tr—4536) Observation of fast ions in a laser 
plasma. Zakharenkov, Yu.A.; Krokhin, O.N.; Sklizkov, G.V.; Shi- 
kanov, A.S. Translated by S.D. Blalock Jr. from Zh. Eksp. Teor. Fiz.; 
25: No. 9, 415-418(1977). 4p. Dep. NTIS, PC A02/MF AOI. 

A group of fast ions with energy equal to or less than 0.5 
MeV was detected i in experiments on heating spherical targets on the 
"Kal'mar” powerful laser installation. The possible generation mech- 
anisms are discussed. (MHR) 


20755 Fuel breeding and power production in laser fusion— 
fission hybrid reactors. Hansen, L.F.; Maniscalco, J.A. (Univ. of 
California, Livermore). Trans. Am. Nucl. Soc.; 27: 343-344(1977). 
From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 
See CONF-771109—. 


20756 Distinguishing between thermalizing and electrodynamic 
coupling for laser-compressed thermonuclear reactions. Hora, H. 
(New South Wales Univ., Kensington (Australia). School of Phys- 
ics). Aust. J. Phys.; 29: No. 5, 375-388(Oct 1976). 

In the gas-dynamic laser compression of plasmas for exother- 
mal nuclear reactions, certain laser intensities must not be exceeded 
in order to reach sufficient thermalizing coupling. A criterion for 
this limitation is developed here, which shows that the published 
cases of Nuckolls (1974) and Brueckner (1974) are close to this 
threshold and may not need serious changes due to the coupling 
process. As well as the long pulse scheme of Afanasyev et al. (1975), 
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an alternative method exists in which very short and very high 
intensity laser pulses are applied, thereby avoiding thermalization but 
generating fast imploding cold and thick plasma shells due to nonlin- 
ear ponderomotive forces of optical explosion. A necessary and 
sufficient condition for this electrodynamic coupling is derived, and 
the general nonlinear force equation is integrated to derive ion 
energies and their exact linear increase with ion charge. Experiments 
indicating the predominance of the nonlinear force are then ana- 
lysed. The derived criteria are used to explain examples of nonlinear 
force compression giving 1000 times greater efficiencies for nuclear 
reactions than the gas-dynamic case. 


COMPONENT DEVELOPMENT AND MATERIALS TESTING 


REFER ALSO TO CITATION(S) 19065, 19066, 19067, 19068, 
19111, 20121, 20122, 20417 


20757 (BNL—23380) Cryocondensation pumping of tritium and 
its mixtures with D2. and H2. Chou, T.S.; Halama, H.J. (Brookhaven 
National Lab., Upton, N.Y. (USA)). 1977. Contract EY-76-C-02- 
0016. 3p. (CONF-771029—130). Dep. NTIS, PC A02/MF AOIl. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

An apparatus used to obtain data on the cryocondensation 
pumping of deuterium, hydrogen and helium mixtures was modified 
and moved to a sealed enclosure in the Hot Lab to measure pumping 
characteristics of tritium on smooth surfaces at 4.2 K. Two cylinders 
containing approximately 1500 curie of tritium each were used in 
two experimental runs. Due to a large *He content palladium 
thimbles had to be used for purification. At the end of each experi- 
ment, T2 was stored in Ti films, evaporated from Ti filament. The 
pumping speed of Tz was found to be insensitive to the flux and the 
thickness of the condensed layers behaving much like He and De. 
The limit on the flux, surface coverage and the cryogen consumption 
was always imposed by the low *He trapping efficiency of hydrogen 
isotopes. T2 vapor pressure at 4.2 K was below our detection 
sensitivity of 4 x 10°'' Torr. The effects of 18 keV electrons on 
liquid helium consumption as well as on desorption from composite 
frozen layer was found to be negligible. THO formed on the walls of 
our experimental setup by reaction of T2 with HzO present on the 
surface. This suggests the necessity of a bakeout for equipment 
which will be used in fusion reactor systems. Finally, total heat 
contents and thermodynamical equilibrium constants obtained in 
these experiments were compared with calculations. 


20758 (BNL—23409) Generic study of protective control fea- 
tures for superconducting Tokamak TF coil system. Majumdar, D 
Hsieh, S.Y.; Powell, J.R. (Brookhaven National Lab., Upton, N.Y. 
(USA)). 1977. Contract EY-76-C-02-0016. 4p. (CONF-771029—131). 
Dep. NTIS, PC A02/MF AO1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

The Toroidal Field (TF) coil system is a major component of 
a Tokamak power reactor. A reliable and safe operation of the TF 
coil system is therefore vital to the power plant. This paper presents 
a generic assessment of the safety related instrumentation and con- 
trol systems needed for routine operation and for maintenance of the 
plant in a safe shutdown condition. The safety control requirements 
described here are based on the operational experiences obtained 
from existing superconducting magnet systems combined with the 
generic PSAR development for the Experimental Power Reactors. 
Irregularities of operation developing from electrical, mechanical or 
thermal malfunctions are analyzed and redundant controls necessary 
for the operation of the plant are discussed. These are described 
under the following nine topics: Magnet system monitoring and 
control, emergency shutdown system, vacuum monitoring system, 
cryogenic monitor system, power supply system, magnet support 
structure monitoring system, coil containment monitor system, air 
quality control system, and radiation monitoring system. It is con- 
cluded that the protective control system of a superconducting TF 
coil is rather complicated and should therefore be developed and 
implemented early in the Tokamak reactor program to ensure the 
safety and reliability of fusion power plants. 


20759 (BNWL—1939-7, pp 17-28) Materials research and radi- 
ation environment simulation. Apr 1977 
In Pacific Northwest Laboratory report on fusion energy 
research, January 1977—March 1977. 
he various materials and components of a fusion reactor will 
be subjected to extreme physical environments, intense fluxes of high 
energy neutrons, alpha particles, and ionic species as well as internal- 
ly generated products of neutron-induced reactions, such as helium. 
PNL is examining the effects of these environments on candidate 
fusion reactor materials, using reactor irradiations and simulation 
techniques to: (1) determine in-reactor material transfer during 
normal plasma operation and different discharge cleaning modes, (2) 
correlate changes in mechanical properties produced by light ions 
and fusion neutrons, (3) evaluate carbons and graphites for possible 
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use as first-wall liner materials, and (4) determine the effects of 
porosity and helium buildup on the dielectric breakdown strength of 
electrical insulators. 


20760 (CONF-771029—84) Cryosorption pumping of 95% deu- 
terium—5% helium on molecular sieve 5A at 4.2 K. Fisher, P.W.; 
Watson, J.S. (Oak Ridge National Lab., Tenn. (USA)). 1977. Con- 
tract W-7405-ENG-26. 9p. Dep. NTIS, PC A02/MF AO1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

Plasma recovery systems in fusion reactors must be capable of 
exhausting a mixture of deuterium, tritium, and helium from the 
reactor between burns (and possibly during burns) to remove leaking 
or diverted plasma. Concentrations of helium in these mixtures may 
range from | to 15 percent. An Excalibur CVR 1106 cryosorption 
pump was tested to determine pumping speeds of 95 percent deuter- 
ium—S5 percent helium. Tests were run with two different cooling 
configurations for the inner chevron (the chevron next to the cryo- 
sorption panel): (1) liquid helium boil-off vapor was routed through 
the chevron prior to venting (the normal mode) and (2) 77°K helium 
was backflushed through the chevron. Three distinct types of behav- 
ior were observed. At feed rates of <1.2 x 10~‘ torr-liter sec™ ! cm~?, 
speeds decreased slightly with loading, regardless of the temperature 
of the inner chevron. Speeds as high as 3.7 liters sec~'! cm~? were 
observed when the inner chevron was cooled by boil-off vapor; 
however, speeds were lower with the 77 K chevron (approximately 
2.2 liters sec”! cm~?). At high feed rates (>1.2 x 10°‘ torr-liter sec™! 
cm~?), behavior was dependent on the temperature of the inner 
chevron. All runs began with a rapid decrease in pumping speed that 
resulted from the accumulation of helium in the test chamber after 
the frozen deuterium blocked the cryosorption surface. When the 
inner chevron was cooled by boil-off vapor, the pump recovered and 
the speed increased and remained steady near 1.9 liters sec~! cm™2. 
However, if the inner chevron was held at 77°K, operation had to be 
terminated because continuing system pressurization resulted in 
rapid cryogenic runaway. When the pump was cooled by liquid 
helium boil-off vapor, increased pressure affected the helium boil-off 
rate sufficiently to keep the inner chevron just cold enough to 
collect all (or a large fraction) of the deuterium, thus leaving the 
cryosoprtion panel clear to pump helium. 


20761 (CONF-771029—86) Design of the ISX-B differentially 
pumped bellows. Goranson, P.L. (Union Carbide Corp., Oak Ridge, 
Tenn. (USA). Nuclear Div.). 1977. Contract W-7405-ENG-26. 3p. 
Dep. NTIS, PC A02/MF AO1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

The structural design and operational aspects of the ISX-B 
differentially pumped bellows assembly are discussed. The ISX-B 
vacuum vessel consists of two monolithic halves which are rectangu- 
lar in cross section and joined together by short bellows which 
provide electrical resistance around the vesel in the toroidal direc- 
tion. The bellows are unable to withstand atmospheric pressure and 
must be mounted within an outer, thick-wall vessel with the space 
between bellows and wall being pumped down to a partial vacuum. 


20762 (CONF-771029—148) Development of vacuum compo- 
nents for neutral beam injection applications. Schwenterly, S.W. (Oak 
Ridge National Lab., Tenn. (USA)). 1977. Contract W-7405-ENG- 
26. 3p. Dep. NTIS, PC A02/MF AO1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

Neutral beam injectors and divertors for fusion devices re- 
quire very high-speed pumping capabilities to remove cold gas and 
impurities from the beam and plasma drift regions. Cryopumping is 
one of the most favorable methods due to its freedom from contami- 
nation and relatively low capital cost. The theory of cryosorption 
pumping is summarized and contrasted with the process of cryocon- 
densation. A variable-temperature cryostat for basic studies on small 
test cryosorption panels is described. Using results of these studies, a 
large sorption panel with an inlet area of 2 m? is being designed and 
fabricated. The design characteristics of this pump are discussed. 


20763 (COO—2218-89) Sensitivity studies on 3.5-MeV alpha 
bombardment of a tokamak first wall. Hively, L.M.; Miley, G.H. 
(Illinois Univ., Urbana (USA). Fusion Studies Lab.). 1977. Contract 
EY-76-S-02-2218. 5p. (CONF-771109—35). Dep. NTIS, PC A02/ 
MF AOl. 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

High-energy fusion-product losses to the first wall of a fusion 
reactor cause wall damage and may seriously contaminate the 
plasma with material ejected from the wall. Present studies extend 
previous results by considering the sensitivity of the loading to 
various parameters such as major-minor radii and plasma current. 
(MHR) 


20764 (GA-A—14676) Selection of materials for limiters of 
Doublet III. Trester, P.W.; Sabado, M.M.; Elsner, N.B. (General 
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Atomic Co., San Diego, Calif. (USA)). Oct 1977. Contract EY-76-C- 
03-0167-038. 6p. (CONF-771029—164). Dep. NTIS, PC A02/MF 
AOl. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

The Doublet III limiter system is briefly described. Analysis 
of a Doublet IIA tungsten limiter fracture is detailed and used as a 
basis for revising the selection criteria for limiter materials for 
Doublet III. The criteria used to select tantalum-10 wt % tungsten 
for use as the primary limiter is reviewed. The alloy product form 
and fabrication processes used for the limiters are presented. The 
occurrence of ductility loss and cracking through hydrogen embritt- 
lement was investigated using welded specimens under stress, and 
the test results are presented and discussed. The reason the unique 
environmental conditions of Doublet III appears to preclude the 
onset of severe embrittlement from hydrogen in the tantalum-10 wt 
% \imiters is presented. 


20765 (LA-UR—77-1445) Damage energy functions for com- 
pounds and alloys. Parkin, D.M.; Coulter, C.A. (Los Alamos Scientif- 
ic Lab., N.Mex. (USA)). 1977. Contract W-7405-ENG-36. 6p. 
(CONF-771109—42). Dep. NTIS, PC A02/MF AO1. 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

The concept of the damage energy of an energetic primary 
knock-on atom in a material is a central component in the procedure 
used to calculate dpa for metals exposed to neutron and charged 
particle radiation. Coefficients for analytic fits to the calculated 
damage energy functions are given for AlzOs, SisNs, Y2Os, and 
NbTi. Damage efficiencies are given for AlzOs. (MHR) 


20766 (LA-UR—77-2363) Toroidal helical quartz forming ma- 
chine. Hanks, K.W.; Cole, T.R. (Los Alamos Scientific Lab., N.Mex. 
(USA)). 1977. Contract W-7405-ENG-36. 4p. (CONF-771029—39). 
Dep. NTIS, PC A02/MF AO1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

The Scyllac fusion experimental machine used 10 cm diame- 
ter smooth bore discharge tubes formed into a simple toroidal shape 
prior to 1974. At about that time, it was discovered that a discharge 
tube was required to follow the convoluted shape of the load coil. A 
machine was designed and built to form a fused quartz tube with a 
toroidal shape. The machine will accommodate quartz tubes from 5 
cm to 20 cm diameter forming it into a 4 m toroidal radius with a 1 
to 5 cm helical displacement. The machine will also generate a 
helical shape on a linear tube. Two sets of tubes with different 
helical radii and wavelengths have been successfully fabricated. The 
problems encountered with the design and fabrication of this ma- 
chine are discussed. 


20767 (LA-UR—77-2405) Scylla IV-P computer based on con- 
trol and data acquisition system. Conrad, R.; Lillberg, J.W.; Wilkins, 
R.W. (Los Alamos Scientific Lab., N.Mex. (USA)). 1977. Contract 
W-7405-ENG-36. Sp. (CONF-771029—36). Dep. NTIS, PC A02/ 
MF AOl1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

The main computer is a Prime 300 with 64 K words of main 
storage, two Tektronix 4010 terminals, a Versatec line printer, a card 
reader, and two 3 M word disks. The control software is also 
described along with the data acquisition system. (MOW) 


20768 (UCRL—79751) Large rectangular bellows valve. 
Thomas, S.R. Jr.; Bazter, T.H.; Calderon, M.O.; Hawkins, R.H.; 
Nagel, R.J. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 27 Sep 1977. Contract W-7405-ENG-48. 6p. (CONF- 
771029—96). 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

Neutral-beam injection is a primary means of building high- 
energy plasmas in present mirror fusion machines. The injectors 
need periodic maintenance while a machine is operating, so isolation 
of them by valving is a desirable chracteristic. Because their energy 
densities have practical limits, the beams require large cross-sections. 
Thus, valves having apertures of 10 ft? would be common. Tradi- 
tional cam-seated vacuum gate valves have been built this large, but 
they are bulky, costly, and heavy. Improvement is possible by use of 
an inflatable-bellows assembly for the valve gate. This paper de- 
scribes the design of such a valve. The design allows a clear aperture 
of 20 by 36 in. with a valve body that is only 5-'/, in. thick. 


20769 (UVA-CTR—4) Progress report, May 22, 1976—June 10, 
1977. Jesser, W.A.; Johnson, R.A.; Kuhlmann-Wilsdorf, D. (Virginia 
Univ., Charlottesville (USA). Dept. of Materials Science). 1977. 
Contract EY-76-S-05-5013. 42p. Dep. NTIS, PC A03/MF AOI. 

The activities and results achieved in the present project since 
the last yearly report until the end of March of this year have been 
documented in three quarterly progress reports which are included. 
Instrumentation for the in-situ simulation of CTR conditions in the 
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HVEM through simultaneous mechanical straining, He* ion bom- 
bardment, and displacement damaging with up to 500 kV electrons 
at elevated temperatures, has been completed, except that it is 
intended still to moderately expand the capability for drift tube 
experiments. 


20770 (ANL-Trans—1104) Investigation of blistering in niobium 
with the introduction of helium ions having the energies expected in a 
thermonuclear reactor. Das, S.K.; Kaminskii, M.; Gusev, V.M.; 
Guseva, M.I.; Martinenko, Yu.V.; Krasulin, Yu.D.; Rozina, I.A. 
(CONF-770931—3). Oct 1977. Translation of USSR report. 14p. 
Dep. NTIS, PC A02/MF AO1. 

Annealed polycrystalline niobium targets were used. The 
niobium was mechanically and chemically polished and ultrasonicat- 
ed in a special electrolyte. The surfaces of the specimens were 
treated. The surfaces of the irradiated targets were examined using a 
scanning electron microscope. 


20771 (UCRL-Trans—11279) Radiation-stimulated diffusion 
processes in metallic materials of thermonuclear-fusion reactors. As- 
pects of the simulation. Bystrov, L.N.; Ivanov, L.I.; Platov, Yu.M. 
Sep 1977. Translation of USSR report. 9p. Dep. NTIS, PC A02/MF 
AOl. 


The coefficients of radiation-enhanced diffusion are estimated 
for temperatures of the first wall between 400 and 600°C and a flux 
of high-energy neutrons of approximately 10'*cm~? sec™ 1. The rate 
of introduction point defects allowing for a displacement cross 
section of approximately 10-*4cm~? for 14-MeV neutrons and a 
fraction of point defects of approximately 0.3 is approximately 3 x 
10-7 sec *. 0.8 eV was taken as the migration energy of point defects 
responsible for diffusive mass transfer in stainless steels. Steels and 
alloys in the strained state, i.e., with a high dislocation density, are 
recommended for use as materials of the first wall for decreasing the 
effective concentration of defects mainly in order to reduce the 
swelling. Negative aspects of the use of steels and alloys are dis- 
cussed. The simulation of radiation-enhanced diffusion processes 
under brief but intense irradiation, such as ionic bombardment, is 
considered. (MHR) 


20772 First wall materials for fusion reactors. Ehrlich, K. (Kern- 
forschungszentrum Karlsruhe (Germany, F.R.). Inst. fuer Material- 
aaa eis ita Kerntechnik; 19: No. 6, 263-267(Jun 
1 4 

Several commercial alloy groups are suitable materials for the 
so-called First Wall of a fusion reactor. With some assumptions made 
concerning the thermal and mechanical wall loading and the chemi- 
cal corrosion one can estimate the maximum operational temperature 
for the different alloys. Some nuclear data are discussed with the 
result that, as opposed to fission reactors, neutron absorption plays 
only a minor role; however, specific transmutations (e.g., n,a-pro- 
cesses) and the activation of the alloys are important parameters. 
Finally the different types of irradiation damage in the first wall and 
the consequences resulting from the material behaviour are dis- 
cussed. 


20773 Damage to materials in radiation blistering. Martynenko, 
Y.V. (1. V. Kurchatov Institute of Atomic Energy, Moscow). Sov. J. 
Plasma Phys. (Engl. Transl.); 3: No. 3, 395-397(May 1977). 

Simple estimates are found for the critical dose for the forma- 
tion of blisters and for the erosion coefficient in radiation blistering. 
These estimates agree well with experiment. 


20774 Applied vacuum technology on the field of nuclear fusion. 
Frey, H.; Polhede, W.; Reiter, R. VDI (Ver. Dtsch. Ing.) Z.; 119: No. 
19, 929-932(1977). (In German). 

Vacuum vessels of ever increasing dimensions are required 
for nuclear fusion experiments. Thereby, one must consider at the 
manufacture that the reactive effect of the vessel wall on the plasma 
is of paramount importance. Every contamination, particularly by 
heavy elements, results in an increase of the radiation losses causing 
the plasma to cool down. Apart from the development and the 
construction of large reaction vessels, special efforts must be under- 
taken on the field of the vacuum systems with regard to large pump 
performances for hydrogen and its isotopes, respectively. 


20775 (LA-tr—77-60) Correlating neutron yield and reliability 
for selecting experimental parameters for a plasma focus machine. 
Pross, G. (Stuttgart Univ. (TH) (Germany, F.R.). Inst. fuer Plasma- 
forschung). 1977. Translation of IPF—75-4. 104p. Dep. NTIS, PC 
A06/MF AO1. 

Possibilities of optimizing focus machines with a given energy 
content in the sense of high neutron yield and high reliability of the 
discharges are investigated experimentally. For this purpose, a focus 
machine of the Mather type with an energy content of 12 kJ was 
constructed. The following experimental parameters were varied: 
the material of the insulator in the ignition zone, the structure of the 
outside electrode, the length of the inside electrode, the filling 
pressure and the amount and polarity of the battery voltage. An 
important part of the diagnostic program consists of measurements 
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of the azimuthal and axial current distribution in the accelerator, 
correlated with short-term photographs of the luminous front as a 
function of time. The results are given. A functional schematic has 
been drafted for focus discharge as an aid in extensive optimization 
of focus machines, combining findings from theory and experiments. 
The schematic takes into account the multiparameter character of 
the discharge and clarifies relationships between the experimental 
parameters and the target variables neutron yield and reliability. 


20776 Role of blistering in surface erosion of tokamak devices. 
Bauer, W.; Wilson, K.L.; Bisson, C.L.; Haggmark, L.G. (Sandia 
Labs., Albuquerque, NM); Goldston, R.J. Trans. Am. Nucl. Soc.; 27: 
267-268(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


20777 Neutron spectra for the 40-MeV deuteron—lithium source 
system. Persiani, P.J.; Becker, W.; Donahue, J. (Argonne National 
Lab., IL). Trans. Am. Nucl. Soc.; 27: 795-796(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov i977). 

See CONF-771109—. 


20778 Effects of penetration size on radiation shielding require- 
ments in tokamaks. Jung, J.; Abdou, M.A. (Argonne National Lab., 
IL). Trans. Am. Nucl. Soc.; 27: 796-797(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


20779 Design calculations for a neutron collimator for the TFTR. 
Lillie, R.A.; Alsmiller, R.G. Jr.; Mihalczo, J.T. (Oak Ridge National 
Lab., TN). Trans. Am. Nucl. Soc.; 27: 797-798(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


20780 Skyshine analysis for the intense neutron source facility. 
Celnik, J.; Peng, W. (Burns and Roe, Inc., Oradell, NJ). Trans. Am. 
Nucl. Soc.; 27: 804-805(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


20781 Comparisons of experimental and calculated activation 
from a 14 MeV neutron source. Zimmerman, M.G. (Battelle North- 
west Labs., Richland, WA). Trans. Am. Nucl. Soc.; 27: 805- 
806(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


20782 Data adjustment in the fusion regime: experience and 
future directions. Muir, D.W. (Los Alamos Scientific Lab., NM); 
Reupke, W.A. Trans. Am. Nucl. Soc.; 27: 885-887(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


20783 Maintainability considerations in fusion reactors. Twin- 
ing, B.G.; Impara, R.J. (Energy Research and Development Admin- 
istration, Washington, DC). Trans. Am. Nucl. Soc.; 27: 1007(1977). 


From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 


See CONF-771109—. 


20784 TFTR remote maintenance. Bonanos, P. Lontai, L. (Prin- 
ceton Univ., NJ). Trans. Am. Nucl. Soc.; 27: 1009(1977). 


From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 


See CONF-771109—. 


20785 Remote maintenance system requirements for the ignition 
test reactor. Hager, E.R.; Sager, P.; Field, R.E. (General Atomic 
Co., San Diego, CA). Trans. Am. Nucl. Soc.; 27: 1009-1010(1977). 
From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 
See CONF-771109—. 
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20786 Remote systems for inertial confinement fusion generating 
stations. Frank, T.G.; Booth, L.A. (Los Alamos Scientific Lab., 
NM). Trans. Am. Nucl. Soc.; 27: 1011-1012(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


20787 Remote servicing considerations for near-term tokamak 
power reactors. Spampinato, P.T. (Grumman Corp., Ronkonkoma, 
NY). Trans. Am. Nucl. Soc.; 27: 1012-1013(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


20788 Remote systems requirements for commercial tokamak 
fusion power reactors. Fuller, G.M.; Zahn, H.S. (McDonnell Douglas 
Astronautics Co., Ballwin, MO). Trans. Am. Nucl. Soc.; 27: 1013- 
1014(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 


20789 Remote mainteance considerations for the tokamak experi- 
mental power reactor. Bolta, C.C.; Stevens, H.C. (Argonne National 
Lab., IL). Trans. Am. Nucl. Soc.; 27: 1008(1977). 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

See CONF-771109—. 
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20790 47th ANZAAS Congress (abstracts). Vol. II, Sections 21- 
33. Tasmania, Australia; Univ. of Tasmania (1976). 258p. (CONF- 
7605167—P2(Absts.)). . 

From 47. Anzaas Congress; Hobart, Tasmania, Australia (10 
May 1976). 

Abstracts are included for approximately 200 papers in the 
following areas of research: (1) geographical sciences, (2) education, 
(3) psychology, (4) economics, (5) anthropology, archaeology, and 
linguistics, (6) history, (7) sociology, (8) criminology and forensic 
science, (9) student Anzaas, and (10) communication in science. An 
author index is included. (MOW) 


MANAGEMENT 
REFER ALSO TO CITATION(S) 16501 


20791 (BNL—50525) Brookhaven highlights: a two year report, 
July 1974—June 1976. (Brookhaven National Lab., Upton, N.Y. 
(USA)). 1976. Contract EY-76-C-02-0016. 116p. Dep. NTIS $5.50. 

Brief summaries are given of research activities in the areas of 
high energy physics, basic and applied energy science, and life 
sciences. Support activities and administrative data are also briefly 
reviewed. 


20792 (DPST—76-429) Capabilities at the Savannah River Plant 
site for energy research, development, and demonstration. (Du Pont de 
Nemours (E.I.) and Co., Aiken, S.C. (USA). Savannah River Lab.). 
Oct 1977. Contract EY-76-C-09-0001. 30p. Dep. NTIS, PC A03/MF 
AOl. 

Major production, research, and development facilities at the 
Savannah River Laboratory are briefly described. Programs under- 
taken in recent years are presented. (RWR) 


20793 (RFP—2624) Report on metric study tour to Republic of 
South Africa, Laner, F.J. (Atomics International Div., Golden, Colo. 
(USA). Rocky Flats Plant). [nd]. Contract EY-76-C-04-3533. 9p. 
Dep. NTIS, PC A02/MF AOl1. 

The modernized metric system, known universally as the 
International System of Units (abbreviated SI under the French 
name) was renamed in 1960 by the world body on standards. A map 
shows 98 percent of the world using or moving toward adoption of 
SI units. Only the countries of Burma, Liberia, Brunei, and Southern 
Yemen are nonmetric. The author describes a two-week session in 
Pretoria and Johannesburg on metrication, followed by additional 
meetings on metrication in Rhodesia. (MCW) 


20794 (UCRL—52244) FTE: a resource-allocation program for 
managers. Keller, P. (California Univ., Livermore (USA). Lawrence 
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Livermore Lab.). 15 Oct 1977. Contract W-7405-ENG-78. 10Ip. 
Dep. NTIS, PC A06/MF AOl1. 

FTE creates charts that show quickly how time and resources 
are being allocated. The FTE chart is an easy-to-digest chart show- 
ing trends and relationships. It is a useful tool for the planning and 
communication of ideas at all levels of management in private 
industry and government. Although it does not replace the detailed 
analysis of data needed for accurate planning, it does show the 
overall picture. This overview must first be understood before the 
details can be accurately interpreted. FTE is written in LRLTRAN 
and runs on the CDC 7600 computers of the Livermore timesharing 
network. 49 figures. 


20795 (SAND—77-1284(Vol.3)(No.2)) Sandia _ technology. 
Craner, R.B.; Garner, W.L. (eds.). (Sandia Labs., Albuquerque, 
N.Mex. (USA)). Jun 1977. Contract EY-76-C-04-0789. 22p. Dep. 
NTIS, PC A02/MF AOl1. 

Separate abstracts are prepared for the individual papers. 


MATHEMATICS AND COMPUTERS 
REFER ALSO TO CITATION(S) 16507, 18616, 19286, 19521, 20202 


20796 (ANL-AMD-TM—319) Use of directions of negative cur- 
vature in a modified Newton method. More, J.J.; Sorensen, D.C. 
(Argonne National Lab., Ill. (USA)). Sep 1977. Contract W-31-109- 
ENG-38. 32p. . NTIS, PC A03/MF AO1. 

A modified Newton method for the unconstrained minimiza- 
tion problem is presented. The modification occurs in nonconvex 
regions, where the information contained in the negative eigenvalues 
of the Hessian is taken into account by performing a line search 
along a path which is initially — to a direction of negative 
curvature. Termination criteria for the line search are given, and it is 
proved that the resulting iterates are guaranteed to converge, under 
reasonable conditions, to a critical point at which the Hessian is 
positive semidefinite. It is also shown how the Bunch and Parlett 
decomposition of a symmetric indefinite matrix can be used to give 
entirely adequate directions of negative curvature. 


20797 (BNL—23362) Main program and overlay manager sub- 
system within a distributed function laboratory computer system. 
Stubblefield, F.W. (Brookhaven National Lab., Upton, N.Y. (USA)). 
Oct 1977. Contract EY-76-C-02-0016. 1lp. (CONF-771023—11). 
Dep. NTIS, PC A02/MF AO1. 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

A key property of modern systems to control and acquire 
data from a collection of laboratory experiments is that the computer 
fee cae to effect this control and data acquisition are written in a 

igh-level language, e.g., FORTRAN. The large amount of core 
memory required for execution of programs compiled from the 
FORTRAN language poses the most significant problem in the 
design of systems to support this language. A common method of 
solving this problem involves dividing the execution code into a 
main program and a set of associated overlays. A subsystem for 
developing and executing FORTRAN programs having such a main 
program-overlay structure can be implemented in many ways. The 
details of an implementation within a functionally distributed labora- 
tory computer system are given. Emphasis is placed on the descrip- 
tion of an auxiliary fast-access disk used as an intermediate storage 
device for read-only access information. 1 figure, 2 tables. 


20798 (COO—2487-5) Feasibility study of networks. Progress 
report, December 15, 1976—December 14, 1977. Campbell, E.J.; 
Ford, M.T.; Hazelton, L.R.; Kannel, M.S. (Massachusetts Inst. of 
Tech., Cambridge (USA). Lab. for Nuclear Science). 15 Sep 1977. 
Contract EY-76-S-02-2487. 37p. Dep. NTIS, PC A03/MF AOI. 
The Laboratory for Nuclear Science (LNS) has continued its 

study of resource sharing via general-purpose computer networks. 
This report describes experiments performed with the Lawrence 
Berkeley Laboratory and the Argonne National Laboratory in using 
the network for off-loading calculations and obtaining access to 
unique hardware and software. It also gives performance statistics of 
the network and cost comparisons. Continued investigation of mes- 
sage and teleconferencing systems is described. Plans for improved 
usage of the ARPANET, for expansion of computer-aided commu- 
nications facilities, and for investigation of networks other than the 
ARPANET are proposed. To date the study has demonstrated that 
resource sharing via networks will provide LNS with access to 
computer facilities not available on site, and thus improve the quality 
of energy research done in the laboratory. However, certain bar- 
riers, both technical and nontechnical, exist that must be overcome. 
In the technical area continued investigation is planned into improv- 
ing the user interface to the network with cooperative projects at 
other sites, such as the development of a standard command lan- 
uage, expanded network oriented documentation, and consulting 

acilities. Methods of managing network services and allocating costs 
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will be studied in an effort to eliminate some of the nontechnical 
barriers. 


20799 (K/UR—8) Computer program to generate Pearson, 
Spearman, and Kendall correlations. Kane, V.E.; Larson, N.M.; Nall, 
V.C. (Oak Ridge Gaseous Diffusion Plant, Tenn. (USA)). Nov 1977. 
Contract W-7405-ENG-26. 60p. Dep. NTIS, PC A04/MF AOl. 

The computer program SPEKEN computes Pearson, Spear- 
man, and Kendall correlation coefficients for multivariate data. 
Special features of the program include exclusion of pairs of data 
values where at least one value is missing. Additionally, the Spear- 
man and Kendall nonparametric measures of correlation have adjust- 
ments for tied rankings. The hypothesis of independence between 
each pair of variables can be tested by use of the obtained signifi- 
cance level for each correlation. A large-sample approximation is 
used for the nonparametric correlations, and the program forces use 
of tables for fewer than fifteen pairs of samples. 1 figure, 9 tables. 


20800 (LA—6925) DATA-ENTRY-1: a general-purpose COBOL 
program for on-line data entry, formatting, and verification. Harlow, 
M.V. Jr. (Los Alamos Scientific Lab., N.Mex. (USA)). Nov 1977. 
Contract W-7405-ENG-36. 68p. MF AO1. 

Portions of document are illegible. 

The COBOL program DATA-ENTRY-1! solves a large class 
of elementary data-capture, data-formatting, and data-editing prob- 
lems for managerial accounting. It operates on-line in the time- 
sharing environment of the Network Operating System (NOS) on a 
CDC 6600 computer. The Output Record Definition Table controls 
the processing and specifies such things as record and field types, 
data sources, prompt words, output field addresses, and instructions 
for formatting, truncating, and editing. Each new data-entry prob- 
lem changes the contents of the table. DATA-ENTRY-1 provides 
for free-form entry of phrases and for a comprehensive set of 
reserved control words that perform utility functions and control the 
prompt sequence. 19 figures, 7 tables. 


20801 (LA—7065-MS) Common File System specifications. 
Blood, P.M.; Christman, R.D.; Collins, M.W.; Willbanks, E.W. (Los 
Alamos Scientific Lab., N.Mex. (USA)). Sep 1977. Contract W-7405- 
ENG-36. 28p. Dep. NTIS, PC A03/MF AOl1. 

The Common File System (CFS) is a mass storage system for 
the Los Alamos Scientific Laboratory's Integrated Computer Net- 
work. The function of the CFS is to allow users of computers in the 
network to store and retrieve large amounts of data. The CFS will 
have an on-line storage capacity of more than a trillion bits and an 
archival storage capacity of several trillion bits. This report de- 
scribes the capabilities provided by the CFS. Particular attention is 

iven to describing the hierarchical file system and the system 
unctions available to utilize it. 4 figures. 


20802 (LA-UR—77-2583) HELPER: a superintelligent terminal 
based on RT-11. Schultz, D.E. (Los Alamos Scientific Lab., N.Mex. 
(USA)). 1977. Contract W-7405-ENG-36. 5p. (CONF-771144—3). 
Dep. NTIS, PC A02/MF AO1. 

From DECUS meeting; San Diego, CA, USA (28 Nov 1977). 

The HELPER minicomputer hardware and software capa- 
bilities are thoroughly explained and critically reviewed. HELPER 
is a cost-effective assistant to an interactive host system. The recom- 
mendations are to assign specific types of tasks to HELPER and to 
study the resulting effects on users. Improvements to the present 
HELPER hardware are also suggested. 2 figures. 


20803 (LA-UR—77-2595) Transformations of the multivariate 
normal distribution with applications to simulation. Johnson, M.E.; 
Ramberg, J.S. (Los Alamos Scientific Lab., N.Mex. (USA)). 1978. 
Contract W-7405-ENG-36. 4p. (CONF-780103—3). Dep. NTIS, PC 
A02/MF AOl1. 

From 11. international conference on systems sciences; Hono- 
lulu, HI, USA (Jan 1978). 

Some results on the Johnson transformation system are ob- 
tained which can enhance applications of this system in multivariate 
Monte Carlo simulation studies. The primary contribution is that the 
mean vector and the covariance matrix in the transformed popula- 
tion can be specified. Applications of this system to Monte Carlo 
simulation studies is discussed. 


20804 (LA-UR—77-2649) Floating point hardware emulator for 
RSX-11D. Kellogg, M.; Long, M. (Los Alamos Scientific Lab., 
N.Mex. (USA); Yale Univ., New Haven, Conn. (USA)). 1977. Con- 
tract W-7405-ENG-36. Sp. (CONF-771144—2). Dep. NTIS, PC 
A02/MF AOl1. 

From DECUS meeting; San Diego, CA, USA (28 Nov 1977). 

An RSX-11D task was written to simulate the FP-11 floating 
point hardware on systems that lack this hardware. The simulation is 
transparent to tasks using floating point instructions. All normal 
features of the hardware are simulated exactly, including its action 
on exception conditions. The emulator is a privileged task occupying 
about 2.7K words of memory. When it is loaded and run, it sets up a 
linkage to intercept the reserved instruction trap before it reaches 





APRIL 30, 1978 


the executive, and route it to a service routine that can decode and 
simulate the floating point instruction set. The results of a bench- 
mark timing test are given, as are notes on converting the emulator 
to run under RSX-11M. 1 figure, 2 tables. 


20805 (LA-UR—77-2671) Spectral estimation accuracy with ar- 
bitrary truncating functions. Lahart, M.J. (Los Alamos Scientific 
Lab., N.Mex. (USA)). 1977. Contract W-7405-ENG-36. 1Ip. 
(CONF-771206—19). Dep. NTIS, PC A02/MF AOl1. 

From Digital signal processing symposium; Albuquerque, 
NM, USA (6 Dec 1977). 

A Fourier domain derivation is given for the bias and statisti- 
cal stability of power spectral estimates of limited amounts of data. 
The data are represented as the product of a stationary stochastic 
process and a truncating function that is zero outside a specified 
region. The error estimates are derived for arbitrary truncating 
function is a rectangle. Comparisons of spectral estimate accuracies 
for rectangle and raised cosine truncations are given. 2 figures. 


20806 (LA-UR—77-2688) Rationale of the ratio image in multi- 
spectral remote sensing. Wecksung, G.W.; Breedlove, J.R. Jr. (Los 
Alamos Scientific Lab., N.Mex. (USA)). 1977. Contract W-7405- 
ENG-36. 13p. (CONF-771206—21). Dep. NTIS, PC A02/MF AO1. 

From Digital signal processing symposium; Albuquerque, 
NM, USA (6 Dec 1977). 

A simple mathematical interpretation of the properties of 
ratio images derived from LANDSAT and other sources of multi- 
spectral imagery is presented. A spectral signature is defined which 
is well represented by ratios of pairs of spectral bands and can be 
related to the problem of clustering and unsupervised learning. Some 
practical problems arising in the generation of LANDSAT ratio 
images are considered, and an effective, simple method for reduction 
of the dynamic range of such images is presented along with digital 
image processing examples. 6 figures. 


20807 (ORNL/TM—6023) Generation of a computer library for 
discrete ordinates quadrature sets. Jenal, J.P.; Erickson, P.J.; 
Rhoades, W.A.; Simpson, D.B.; Williams, M.L. (Oak Ridge National 
Lab., Tenn. (USA)). Oct 1977. Contract W-7405-ENG-26. 7lp. Dep. 
NTIS, PC A04/MF AOl1. 

Although various discrete-ordinates quadrature sets are in 
general use, there exists a need for a standard collection supported 
by documentation of their origin and derivation. This report at- 
tempts to provide this documentation for most of the commonly 
used sets. Instructions for using DOQDP--the computer code used to 
generate these quadratures--is provided. A library (in standard inter- 
face format) containing many of the quadratures was generated and 
is documented in this report. Finally, a listing of the fully symmetric, 
half-symmetric, and several biased sets is provided for XY, RZ, and 
R THETA geometries. Part I of the report describes the DOQDP 
code and the generation of $2-S16 fully symmetric quadratures. Part 
II describes the generation of S4-S10 half-symmetric and several 
biased sets, as well as a discussion of the quadrature library. 2 
figures, 1 table. 


20808 (PNL—2409) COMP: a BASIC language nonlinear least- 
squares curve fitting program. Thomas, J.M.; Cochran, M.I.; Watson, 
C.R.; Eberhardt, L.L. (Battelle Pacific Northwest Labs., Richland, 
Wash. (USA)). Nov 1977. Contract EY-76-C-06-1830. 54p. Dep. 
NTIS, PC A04/MF AO1. 

COMP is an interactive nonlinear least squares routine writ- 
ten in BASIC language and used to obtain estimates of parameters in 
nonlinear functions and to approximate their associated statistical 
errors. The program uses the linearizing (or Taylor Series) expansion 
of partial derivatives outlined in Draper and Smith, (1966, pp. 267 to 
270). Therefore, partial derivatives must be supplied (as well as the 
function) by the user for any new models not currently contained in 
the programs. When a linearizing method is used to estimate param- 
eters in a nonlinear model, all the usual procedures of linear regres- 
sion theory can be applied. However, the results so obtained are only 
valid insofar as the linearized form approximates the true model. All 
of the statistics computed by COMP should be viewed with this 
restriction in mind. The output of COMP includes the variance- 
covariance matrix, t-tests for parameters, Von Neumann’s ratio, 
observed, predicted and residual values, the error mean square, and 
an optional procedure to evaluate heteroscedasticity. 


20809 (SAND—76-0733) Data display for continuum mechanics 
programs: proposal for redevelopment of plotting capabilities. Walsh, 
R.T.; Ruiz, N.K.; Saylors, D.B. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). Oct 1977. Contract EY-76-C-04-0789. 32p. Dep. NTIS, PC 
A03/MF AOl1. 

The Solid Dynamics Research Department has the responsi- 
bility for maintenance of several computer programs that use a 
discretization of space—time to solve continuum mechanics prob- 
lems. These methods are supported by an extensive set of plotting 
routines, most of which are specialized to only one of the primary 
continuum mechanics programs. With the hope of reducing costs of 
maintenance and conversion to new hardware and software, it has 
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been proposed that several of these routines be consolidated into a 
single, integrated system. This report summarizes the findings of an 
initial investigation of the feasibility of such a consolidation, and 
includes a comparison of existing capabilities and a description of the 
proposed capabilities for the new, integrated system. An assessment 
of the time and cost estimates for the proposed redevelopment effort 
is also included. 6 figures, 8 tables. 


20810 (SAND—76-0743) User/programmer guide for UCMD 60 
comparison of Applicon disk files. Burd, W.C. (Sandia Labs., Albu- 
querque, N.Mex. (USA)). Jan 1977. Contract E(29-1)-789. 15p. Dep. 
NTIS $3.50. 

This document describes program UCMD 60--an Applicon 
AGS/870/880 User Command for comparing AGS disk files. 


20811 (SAND—77-1038) Accuracy of CDC 6600/7600 Fortran 
library functions. Bailey, C.B.; Jones, R.E. (Sandia Labs., Albuquer- 
que, N.Mex. (USA)). Oct 1977. Contract EY-76-C-04-0789. 43p. 
NTIS, PC E02/MF A011. 

This report documents the results of tests of accuracy per- 
formed on Fortran library functions corresponding to version 3.0 
(PSR 326) of the Fortran Extended Library and version V327 of the 
CDC 6600 SCOPE 3.3 operating system; version 4.6 (PSR 439) of 
the Fortran Extended Library and the NOS operating system; and 
version 4.6 (level 420) of the Fortran extended Library and level 
221C of the 7000 SCOPE 2.1 operating system. It is emphasized that 
corresponding routines of the same name in different libraries may— 
and often do—yield different results, so that those reported apply 
only to the particular system on which they were obtained. They are 
not intended as endorsements or criticisms of the CDC routines 
tested, but as information for users of Sandia Laboratories 6600/7600 
computer systems. | figure, 11 tables. 


20812 (SAND—77-1388) GENPT radiant heat and climatic fa- 
cility general plot package. O'Hare, J.J. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). Oct 1977. Contract EY- 76-C-04-0789. 73p. Dep. 
NTIS, PC A03/MF AO1. 

Data collected at the Area III Radiant Heat and Climatic 
Facilities is presented in graphic form under the interactive software 
package called GENPT. Accommodations were made to handle all 
present types of data as well as future time-dependent functions. 
User-defined parameters and nomenclatures for transducers are 
stressed in these facilities and maintained within GENPT. 18 figures, 
3 tables. 


20813 (SAND—77-1440) User/programmer guide for UCMDS56: 
positive natural/AGS units setting. Nelson, N.J. (Sandia Labs., Albu- 
querque, N.Mex. (USA)). Nov 1977. Contract EY-76-C-04-0789. 
llp. Dep. NTIS, PC A02/MF AO1. 

This document describes program UCMDS56--an Applicon 
AGS/870 User Command to set the positive condition to natural 
units or AGS units depending on the argument entered. 


20814 (SAND—77-1690) Modifications of SUPORT, a linear 
boundary value problem solver. Part II. Inclusion of an Adams inte- 
grator. Darlow, B.L.; Scott, M.R.; Watts, H.A. (Sandia Labs., Albu- 
querque, N.Mex. (USA)). Nov 1977. Contract EY-76-C-04-0789. 
23p. Dep. NTIS, PC A02/MF AO1. 

This report discusses a new capability of the code SUPORT, 
which solves linear two-point boundary-value problems. An Adams 
integration process was added to complement the presently available 
Runge—Kutta integrator. Circumstances in which each method will 
produce the more efficient numerical solution to the boundary-value 
problem are discussed. The conclusions are supported by numerical 
evidence on several sample problems. 7 tables. 


20815 (SAND—77-1702) Solving certain stiff differential equa- 
tions by transformation. Shampine, L.F. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). Oct 1977. Contract EY-76-C-04-0789. 16p. Dep. 
NTIS, PC A02/MF AO1. 

Methods for weakening the effects of stiffness when solving a 
single ordinary differential equation are studied. Particular attention 
is given to the kind of equation arising in the solution of Sturm— 
Liouville eigenvalue problems by shooting. A special transformation 
for this case is investigated and shown to increase efficiency greatly 
with respect to truncation errors as well as with respect to stiffness. 


20816 (SAND—77-8037) PDP-11 UNIBUS/IEEE-448-1975 in- 
terface controller. Burris, K.L. (Sandia Labs., Livermore, Calif. 
(USA)). Oct 1977. Contract EY-76-C-04-0789. 42p. Dep. NTIS, PC 
A03/MF AO1. 

The PDP-11 UNIBUS/IEEE-488-1975 controller, developed 
at Sandia Laboratories, Livermore, is capable of controlling the 
IEEE-488-1975 Standard General Purpose Interface Bus (GPIB) 
from a DEC PDP/11 computer with UNIBUS. When programed, 
the controller is capable of sending or receiving up to thirty-two 
bytes of data at full GPIB speed without computer intervention. 7 
figures, 7 tables. 
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20817 (SAND—77-8274) User's guide to the Sandia Mathemat- 
ical Program Library at Livermore. Jefferson, T.H. (Sandia Labs., 
Livermore, Calif. (USA)). Oct 1977. Contract EY-76-C-04-0789. 
126p. Dep. NTIS, PC A07/MF AOl1. 

The Sandia Mathematical Program Library is a collection of 
general-purpose mathematical subroutines which are maintained 
within Sandia on a quick-service basis. This document is intended to 
be a reference guide for using the library at Sandia Laboratories, 
Livermore. 


20818 (SLAC-PUB—1715) Design of a low cost video graphics 
terminal. Baskett, F.; Shustek, L. (Stanford Linear Accelerator 
Center, Calif. (USA)). Feb 1976. Contract EY-76-S-03-0326. 24p. 
(STAN-CS—75-546; CONF-760604—5). Dep. NTIS, PC A02/MF 
AOl. 

From National computer conference; New York, NY, USA 
(7 Jun 1976). 

A computer terminal that provides low-cost, high-quality 
graphics and programable text processing was designed and built by 
taking advantage of the latest memory and microprocessor technol- 
ogy. A microprocessor control element allows most of the control 
functions to be programed so that all of the control electronics 
require fewer than 100 integrated circuits. The graphic image is 
generated by a microprocessor which accepts vector commands 
intended for a Tektronix storage tube display terminal. The micro- 
processor maps those vector commands into a random access 
memory, and the resulting bit map of the graphic image is displayed 
on a standard TV monitor. Reasonable resolution in the graphic 
image requires a large number of bits in the bit map; but, with the 
use of 4K memory chips, fewer than 100 integrated circuits are 
required for the bit map memory in this design. At 1975 small- 
quantity prices, the parts cost for the terminal is approximately 
$2000. 6 figures. 


20819 (TREE—1190) Practical approach to computer program- 
ming. Marshall, N.H. (EG and G Idaho, Inc., Idaho Falls (USA)). 
Dec 1977. Contract EY-76-C-07-1570. 38p. Dep. NTIS, PC A03/MF 
AOl. 

Philosophies and techniques for more efficient computer pro- 
graming are very new. Computer programers may use these to make 
themselves more productive and to improve their computer pro- 
grams. Included in this document are basic principles of program 
design, structured programing, modular programing, and program 
style. 


20820 (UCID—17653) Development and implementation of new 
character fonts at LLL. Kuhn, R.W. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 28 Nov 1977. Contract W-7405- 
ENG-48. 17p. Dep. NTIS, PC A02/MF AO1. 

A procedure is described for designing and using a new 
Hebrew character font by computer is described. Essentially, the 
Hershey methodology, adapted for optional use with the TRIX 
Report Editor is employed. A sample character (Ayin) is chosen, 
and its development is demonstrated by choosing a coordinate 
system and approximating its shape with line segments. The coordi- 
nates of the end points of these segments describe the character. 
Computer programs exist which scale and plot the character on any 
one of a variety of output media. The procedures described indicate 
the flexibility now available with computers, and are applicable 
directly to growing work with scientific and technological notations 
for data bases containing energy-related information and atomic or 
molecular data. 3 figures. 


20821 (UCID—17660) Cramer—Rao bound: a measure of esti- 
mator quality. Candy, J.V. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). Nov 1977. Contract W-7405-ENG-48. 
79p. MF AO1. 

Portions of document are illegible. 

The development of the Cramer—Rao bound as a measure of 
estimator quality is discussed for static as well as dynamic parameter 
estimators. It is shown that the bound depends solely on the process 
and measurement models. The bound can be specified prior to 
processing actual measurement data for linear and linearized 
models—a feature that makes it attractive as an assessment tool for 
Material Control and Accounting (MC and A) systems. Unfortunate- 
ly, this is not the case for nonlinear MC and A models. Here the 
bound can only be approximated, and an algorithm using the ex- 
tended Kalman estimator is discussed. Several examples and typical 
runs are presented. 14 figures, 1 table. 


20822 (UCID—17685) REBEL/BASIC: commands. A user's 
guide. Greenwood, J.R.; Zarnstorff, M.C. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). Dec 1977. Contract W- 
7405-ENG-48. 20p. Dep. NTIS, PC A02/MF AO1. 

This user's guide, one in a series of manuals documenting the 
REBEL/BASIC programing language and operating system. Func- 
tional operations called commands perform operations related to 
REBEL system performance; they typically deal with I/O-related 
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operations and system status. The use of each of these commands is 
explained individually. (RWR) 


20823 (UCID—17686) REBEL/BASIC: methodology. A user's 
guide. Greenwood, J.R.; Zarnstorff, M.C. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). Dec 1977. Contract W- 
7405-ENG-48. 32p. Dep. NTIS, PC A03/MF AO1. 

This user's guide describes features of the REBEL/BASIC 
programing language and operating system. It is one in a series of 
manuals documenting the REBEL/BASIC system. This manual 
deals with various methods for enhancing the usefulness of REBEL/ 
BASIC for particular applications. The following descriptions are 
derived from experience with REBEL/BASIC as well as from 
knowledge of the internal workings of the system. Informal descrip- 
tions with examples are provided for these methods. The REBEL/ 
BASIC system 1s classified as a “token string” interpreter, and as 
such has many advantages over compiled languages, but does suffer 
with the speed of execution penalty. Taking advantage of language 
as well as internal features can make a substantial change in the 
speed of execution of a program. (RWR) 


20824 (UCID—30048(Rev.4)) User's guide to the Octopus com- 
puter network (the SHOC manual). Schneider, C.; Thompson, D.; 
Whitten, G. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 18 Jul 1977. Contract W-7405-ENG-48. 117p. Dep. 
NTIS, PC A06/MF AO1. 

This guide explains how to enter, run, and debug programs on 
the Octopus network. It briefly describes the network's operation, 
and directs the reader to other documents for further information. It 
stresses those service programs that will be most useful in the long 
run; “quick” methods that have little flexibility are not discussed. 
The Octopus timesharing network gives the user access to four CDC 
7600 computers, two CDC STAR computers, and a broad array of 
peripheral equipment, from any of 800 or so remote terminals. 16 
figures, 7 tables. 


20825 (UCID—30159) CSUM: a utility routine that writes and 
verifies checksums in disk files. Eckert, B.; Long, G. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 8 Jun 1977. 
Contract W-7405-ENG-48. 18p. Dep. NTIS, PC A02/MF AOl. 

CSUM is a utility routine that appends a checksum to a disk 
file, and verifies that an existing checksum is valid. When CSUM 
“writes” the file, a machine-independent directory, which contains a 
machine-independent checksum, is appended to that file. When 
CSUM "reads” the file, it verifies the checksum and removes the 
directory. CSUM is available on the CDC STAR and CDC 7800 
computers. Since the directory structure is machine-independent, 
CSUM is adaptable to any computer currently in use at the Law- 
rence Livermore Laboratory. 


20826 (UCRL—52127) Routines using associated Legendre func- 
tions and Legendre polynomials. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 31 Jan 1977. Contract W-7405-Eng-48. 
32p. Dep. NTIS $4.00. 

Computer routines are described which involve Associated 
Legendre functions of the first kind. Included are a routine to 
expand functions in Legendre polynomials, routines for the real and 
imaginary parts of the spherical harmonics in spherical polar coordi- 
nates, derivatives of the Legendre polynomials and multiple integrals 
of Legendre polynomials P/sub k/(X) multiplied by a positive 
integer power of X. The derivations of the mathematical formulae 
used are included. 


20827 (UCRL—52370) Design and implementation techniques 
for two-dimensional digital filters. Twogood, R.E. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 23 Nov 1977. Con- 
tract W-7405-ENG-48. 23p. Dep. NTIS, PC A02/MF AO1. 

Thesis. 

New design and implementation techniques for two-dimen- 
sional (2-D) digital filters are presented. These techniques are char- 
acterized by their applicability to a large number of practical prob- 
lems of current interest in 2-D signal processing. After a brief review 
of 2-D digital signal processing formalisms, the problem of imple- 
menting 2-D nonrecursive filters is investigated. In particular, the 
sectioning approach to filter implementation is analyzed with empha- 
sis On minimizing the total computation required. An optimal sec- 
tioning procedure is formulated, and examples are given which show 
that sectioning can be significantly superior to other common imple- 
mentations for a large class of filtering problems. The remainder of 
the report addresses the problem of designing stable 2-D recursive 
digital filters. A very efficient design procedure for separable 2-D 
recursive filters is presented. This procedure is useful in designing 
quarter-plane recursive filters, and is applicable to a limited subset of 
design problems. Finally, two techniques are presented for designing 
stable recursive filters of the more general half-plane variety. These 
techniques incorporate a recently developed 2-D spectral factoriza- 
tion procedure and a nonlinear optimization to obtain filters to 
approximate an arbitrary magnitude response, with a zero phase 
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response if desired. Example designs are provided for each technique 
discussed. 29 figures, 4 tables, 64 references. 


20828 (UCRL—52379) Iteration theorems for the LL(k) lan- 
guages. Beatty, J.C. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 12 Dec 1977. Contract W-7405-ENG-48. 100p. 
Dep. NTIS, PC A05/MF AOl. 

Thesis. 

A necessary task which every compiler must perform is that 
of discovering the “structure” of the program that it is compiling. 
Having decomposed a program into operands, operators, and 
keywords, it must determine which operators are associated with 
which operands, etc., and generate appropriate machine code. Expe- 
rience has shown that the most effective method for performing this 
kind of analysis is to define a programing language by means of a 
context-free grammar. The particular interest here is in the LL(k) 
grammars. Pertinent definitions and results from the general theory 
of context-free languages are reviewed first. Next, a good deal of 
terminology is introduced with which to discuss the trees commonly 
used to represent context-free derivations; a number of theorems 
enumerating various properties of these trees are developed. Then 
the central body of LL(k) theory is expounded. With the aid of the 
tree theorems and the developed properties of LL(k) grammars, a 
pair of iteration theorems for LL languages is developed, and their 
use is explained. Finally, the relation between the LL(k) and the 
SLR(k), LALR(k), and LR(k) languages are explored. 41 references. 
(RWR) 


20829 (UCRL—80456) Multi-level mass store implementation. 
Leighton, J.F. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). Dec 1977. Contract W-7405-ENG-48. 10p. 
(CONF-771220—1). Dep. NTIS, PC A02/MF AO1. 

From Mass storage workshop; Boulder, CO, USA (7 Dec 
1977). 


The National Magnetic Fusion Energy Center is currently 
installing a very large mass data storage system. The storage system 
will comprise three distinct levels: magnetic disk, a CDC 38500 Mass 
Storage Facility, and high density 10'/2-inch reel magnetic tape. The 
resulting storage facility will emphasize the best characteristics of 
each level while masking the weaker characteristics. The goal is to 
give the overall system the performance and reliability of a magnetic 
disk system, the capacity of the CDC 38500 system, and the off-line 
archival storage characteristic of magnetic tape. 2 figures. 


20830 (DOE-tr—48) Several papers on smooth dynamical sys- 
tems. Translated from Usp. Fiz. Nauk; vp([nd]). 143p. Dep. NTIS, 
PC A07/MF AOl1. 

Several papers on smooth dynamical systems were translated 
into English from Soviet Physics Uspekhi. Separate abstracts were 
prepared for each. (RWR) 


20831 Versal families and bifurcations of differential equations. 
Arnol'd, V.I. Usp. Fiz. Nauk; 1-8({nd)). 

Applications of the ideas and methods of the theory of 
singularities of smooth maps to the analysis of bifurcations in local 
problems of the theory of ordinary differential equations are consid- 
ered. The general point of view of the theory of singularities consists 
mainly in the fact that it indicates the correct formulation of the 
problems. (RWR) 


20832 Problems of the general theory of dynamical systems on a 
manifold. Kushnirenko, A.G. Usp. Fiz. Nauk; 9-70({nd)]). 

The subject is covered under the following topics: simplest 
examples of dynamical systems; relationship between diffeomor- 
phisms and flows; spaces of dynamical systems--equivalence rela- 
tions; classification of dynamical systems; fixed points and periodic 
trajectories; stable and unstable manifolds of hyperbolic fixed 
points--heteroclinic and homoclinic points; typical properties of dyn- 
amical systems; new examples of dynamical systems; and dynamical 
systems with time G. 9 figures. (RWR) 


20833 Dynamical systems of hyperbolic structure. Katok, A.B. 
Usp. Fiz. Nauk; 71-141({{nd]). 

These lectures attempt to present a "coherent component” of 
the theory of smooth dynamical systems. The central concept is the 
hyperbolic set: a closed set invariant with respect to the diffeomor- 
phism, in the neighborhood of which the diffeomorphism is a con- 
tracting one along some directions and an expanding one along 
others. The lectures are restricted to the case of dynamical systems 
with discrete time. The reader is assumed to be familiar with 
elementary facts concerning smooth manifolds, tangential stratifica- 
tions, map differentials, Riemannian metrics, and exponential maps. 
12 figures, 38 references. (RWR) 
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20834 (BNL—23277) Use of DBMS-10 for storage and retrieval 
of evaluated nuclear data files. Dunford, C.L. (Brookhaven National 
Lab., Upton, N.Y. (USA)). 1977. Contract EY-76-C-02-0016. 7p. 
(CONF-771062—3). Dep. NTIS, PC A02/MF AO1. 

From OECD/NEA working group on nuclear information; 
Berkeley, CA, USA (5 Oct 1977). 

The use of a data base management system (DBMS) for 
storage of, and retrieval from, the many scientific data bases main- 
tained by the National Nuclear Data Center is currently being 
investigated. It would appear that a commercially available DBMS 
package would save the Center considerable money and manpower 
when adding new data files to the library and in the long-term 
maintenance of current data files. Current DBMS technology and 
experience with an internal DBMS system suggests an inherent 
inefficiency in processing large data networks where significant 
portions are accessed in a sequential manner. Such a file is the 
Evaluated Nuclear Data File (ENDF/B), which contains many 
large data tables, each one normally accessed in a sequential manner. 
After gaining some experience and success in small applications of 
the commercially available DBMS package, DBMS-10, on the 
Center's DECsystem-10 computer, it was decided to select a large 
data base as a test case before making a final decision on the 
implementation of DBMS-10 for all data bases. The obvious ap- 
proach is to utilize the DBMS to index a random-access file. In this 
way one is able to increase the storage and retrieval efficiency at the 
one-time cost of additional programing effort. 2 figures. 


20835 (NBS-SPEC.PUBL.—463, pp V.1.1-V.1.6) Water Re- 
sources Scientific Information Center (WRSIC). Ignatieff, W.Z. 
(Water Resources Scientific Information Center, Washington, DC). 
Jan 1977 

From Materials information programs meeting; Gaithersburg, 
MD, USA (16 Apr 1974). 

In Materials information programs. 

The WRSIC of the Office of Water Resources Research is the 
Federal center for disseminating information dealing with water- 
related research. It provides funds or reciprocal services and utilizes 
existing information-handling facilities to collect and organize the 
material into a machine-readable data base. These include literature 
centers of competence, state water resources research institutes, 
abstracting services, Federal agencies, and foreign information cen- 
ters. The data base is installed at the Oak Ridge National Laboratory 
as part of the RECON system. In addition to the water information, 
seven other data bases may be accessed to provide service to 
requesters. The information is available in various forms including 
special searches, topical bibliographies, abstract announcement jour- 
nal, listing of research reports and a catalog of on-going water 
resources research. The center disseminates information with the 
assistance of a regional information network and state water re- 
sources research institutes which receive funding from the Office of 
Water Resources Research. Plans for the future involve broader 
coverage of water-related research and expansion of the network to 
service users. 


20836 (NBS-SPEC.PUBL.—463, pp VII.1.1-VII.1.15) National 
Standard Reference Data System as a materials information resource. 
Lide, D.R. Jr. Jan 1977. 

From Materials information programs meeting; Gaithersburg, 
MD, USA (16 Apr 1974). 

In Materials information programs. 

The National Standard Reference Data System provides reli- 
able, accurate data on physical and chemical properties needed by 
working scientists and engineers. Operating since 1963 under instruc- 
tions from the Federal Council for Science and Technology, the 
program functions as a decentralized group of data centers and 
projects with central management at the National Bureau of Stan- 
dards Office of Standard Reference Data. Of the seven technical 
areas covered by the program, those of thermodynamics and trans- 
port data, solid state data, and mechanical properties are most 
relevant to materials information interests. The primary output of the 
program is compilations of evaluated data on specialized topics, 
published in the Journal of Physical and Chemical Reference Data. 


20837 (NBS-SPEC.PUBL.—463, pp VIII.2.1-VIII.2.4) National 
Referral Center. Price, J.F. (Library of Congress, Washington, DC). 
Jan 1977. 

From Materials information programs meeting; Gaithersburg, 
MD, USA (16 Apr 1974). 

In Materials information programs. 

The National Referral Center of the Library of Congress has 
three basic tasks: to inventory all significant U.S. information re- 
sources in science and technology, to provide information regarding 
these resources to scientists and their organizations, and to compile 
and publish directories and other listings of scientific and technical 
information resources. Procedures for carrying out these tasks and 
evaluating their effectiveness are described, and a brief review is 
given of resources currently available in the field of materials 
information and data. 
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20838 Advancements in retrieval technology as related to infor- 
mation systems. Neuilly sur Seine, France; Advisory Group For 
Aerospace Research and Development (Dec 1976). 162p. (AGARD- 
CP—207; CONF-761017—). NTIS. 

From Proceedings of the advancements in retrieval technol- 
ogy as related to information systems; Arlington, VA, USA (20 Oct 
1976). 

The ultimate test of any information system is whether or not 
the user can quickly, easily, and comprehensively obtain relevant 
information stored in it. As data bases expand and multiply, retrieval 
technology must advance if the user is to benefit fully from this 
increased information potential. For this reason, three of the four 
sessions of this meeting, covering minicomputers, bibliographic data 
base sharing, and future technological advances, explore in some 
depth areas critically important to the user’s need to access an 
increasing number of scientific and technical information collections 
with greater ease and efficiency. The other session was somewhat 
differently oriented and addresses numerical data bases, a relatively 
new and rapidly expanding addition to information systems. Presen- 
tations include not only the development of such data collections but 
several applications as well. Separate abstracts were prepared for 
two of the papers in these proceedings. 


20839 Development and applications of spatial data resources in 
energy related assessment and planning. Olson, R.J.; Goff, F.G.; 
Olson, J.S. (Oak Ridge National Lab., TN). pp 12.1-12.7 of In 
Advancements in retrieval technology as related to information 
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systems. Neuilly sur Seine, France; Advisory Group For Aerospace 
and Development Research (Dec 1976). 

From Proceedings of the advancements in retrieval technol- 
ogy as related to information systems; Arlington, VA, USA (20 Oct 
1976). 

See CONF-761017—. 

Research in energy-related assessment and planning at Oak 
Ridge National Laboratory involves investigating environmental 
themes at several levels requiring data at appropriate spatial and 
temporal scales. In the Environmental Sciences Division, a spatial 
database is being developed for the Eastern United States at the 
county—subcounty unit level of resolution. The database contains 
information on terrain, water resources, climate, land use, forest 
resources, agriculture, wildlife resources, critical natural areas, 
human population, and energy uses. A spatial hierarchy of metric, 
geodetic, and geopolitical scales was defined as a framework to 
organizing the data. Spatial units within a hierarchical level serve as 
building blocks that can be assembled or aggregated to satisfy 
analysis needs. Building blocks also allow accessing more detailed 
spatial data by using pointers to information not stored in the 
database. Uses of the database are related to the capability to cross- 
reference and integrate information in various subject sectors, utiliz- 
ing spatial units and temporal periods commensurate with regional 
themes. An investigation of potential changes in vegetation patterns 
related to predicted temperature changes from increased atmospher- 
ic CO: is presented to illustrate an application of the data resources. 
Other themes include coal extraction in Appalachia, landscape pat- 
terns, habitat and population dynamics of selected biological species, 
and energy facility siting. 1 figure, 2 tables. 
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Kernforschungszentrum Karlsruhe (Germany, F.R.) 

Set-up and start-up of the batch-operated VERA denitration plant, 
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program, 3:17812 (EURFNR—1405) 
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Lehigh Univ., Bethlehem, Pa. (USA) 

Development of a modular software system for the dynamic 
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Lehigh Univ., Bethlehem, Pa. (USA). Dept. of Geological Sciences 

Low cost solar collector of a packed bed design, 3:17285 (COO/ 
2972—1) 

Liquid Metal Engineering Center, Canoga Park, Calif. (USA) 

CLS/DHX module testing in SPTF. Final report, 3:18029 
(LMEC—77-2) 

Little (Arthur D.), Inc., Cambridge, Mass. (USA) 

Feasibility of IID retrofit on residential heating equipment. 
Addendum, 3:18555 (ADL—80026) 

Study to delineate operational safety and health problems in 
ERDA non-nuclear program, 3:20053 (ADL—79475) 

Technical opportunities for energy conservation in buildings 
through improved controls, 3:18529 (CONF-7605138—) 

Lockheed-California Co., Burbank (USA) 

Wind energy mission analysis. Executive summary, 3:17383 
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Lockheed Missiles and Space Co., Palo Alto, Calif. (USA). Lockheed 
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Optimization of thin-film transparent plastic honeycomb covered 
flat-plate solar collectors. Semiannual report, 24 May 1976—23 
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Coal feeder development program. Monthly progress report No. 
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3:18109 (LA-UR—77-2378) 

Floating point hardware emulator for RSX-11D, 3:20804 (LA- 
UR—77-2649) 

Fusion power from fast imploding liners, 3:20628 (LA-UR—77- 
2480) 

Gas breakers for tokamak OHMIC-heating duty, 3:20703 (LA- 
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disposal facilities for radioactive wastes (Areas A, B, C, D, E, 
F, G, and T). A source document, 3:16943 (LA—6848- 
MS(Vol.1)) 

History and environmental setting of LASL near-surface land 
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77-2372) 

NDA technology for uranium resource evaluation. Progress 
report, April 1—June 30, 1977, 3:16815 (LA—6996-PR) 
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Trace element characterization and removal/recovery from coal 
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Transformations of the multivariate normal distribution with 
applications to simulation, 3:20803 (LA-UR—77-2595) 
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Turbulent diffusion of small particles, 3:19505 (LA—7040-T) 
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of the northern part of the Powder River Basin, Wyoming, 
3:16814 (LA—6654-MS) 

Visibility issue in the Rocky Mountain West, 3:19691 (LA-UR— 
77-2558) 
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Measurement of pressure, fluidized bed level, and density in the 
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0003-15) 

Lummus Co., Bruceton, Pa. (USA). Synthane Pilot Plant 

Valve applications at the SYNTHANE Plant in mixed phase 
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Development of NBTI conductors for 10 T—14 T operation. 
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Martin Marietta Corp., Denver, Colo. (USA) 

Central Receiver Solar Thermal Power System, Phase |: 
preliminary design report. Volume II. System description and 
system analysis, 3:17191 (SAN/1110—77-2(Vol.2)) 

Central Receiver Solar Thermal Power System, Phase 1: 
preliminary design report. Volume 1. Executive overview, 
3:17212 (SAN/1110—77-2(Vol.1)) 

Central Receiver Solar Thermal Power System, Phase 1: 
preliminary design report. Volume IV. Receiver subsystem, 
3:17214 (SAN/1110—77-2(Vol.4)) 

Central Receiver Solar Thermal Power System, Phase 1: 
preliminary design report. Volume III. Collector subsystem, 
3:17213 (SAN/1110—77-2(Vol.3)) 

Central Receiver Solar Thermal Power System, Phase 1: 
preliminary design report. Volume VI. Electrical power 
generation/master control subsystems and balance of plant, 
3:17216 (SAN/1110—77-2(Vol.6)) 

Definition study for photovoltaic residential prototype system. 
Final report, 3:17151 (ERDA/NASA— 19768) 

Martin Marietta Corp., Denver, Colo. (USA). Aerospace Div. 

Central Receiver Solar Thermal Power System, Phase 1: 
preliminary design report. Volume V. Thermal storage 
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Maryland Univ., College Park (USA) 

Investigation of irradiation strengthening of bcc metals and their 
alloys. Progress report, January 1977—October 1977, 3:19058 
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salt systems, 3:19327 
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Photoelastic studies of crack propagation and crack arrest, 3:19160 
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Study of alloy strengthening due to atomic order. Progress report, 
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Nucleon knockout by kaons, 3:20299 (ORO—5126-21) 
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report, January 1, 1975—June 30, 1976, 3:20366 (ORO—5126- 
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Theory of the low-energy pion—nucleon interaction, 3:20365 
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Mason and Hanger-Silas Mason Co., Inc., Amarillo, Tex. (USA) 

HNS assay by liquid chromatography. Period covered: July— 
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RDX/Sylgard extrudable explosive development, 3:19663 
(MHSMP—77-55) 

Streak camera techniques, 3:19655 (MHSMP—77-15) 

TATB dry amination fine particle process. Period covered: July— 
September 1977, 3:19662 (MHSMP—77-53) 
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Massachusetts Inst. of Tech., Cambridge (USA) 
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Transportation Studies 

Analysis of the incremental cost and trade-offs between energy 
efficiency and physical distribution effectiveness in intercity 
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Feasibility study of networks. Progress report, December 15, 
1976—December 14, 1977, 3:20798 (COO—2487-5) 

Massachusetts Inst. of Tech., Oak Ridge, Tenn. (USA). School of 

Chemical Engineering Practice 

Three-dimensional temperature history of a multipass, filled 
weldment. Part 1, 3:18852 (ORNL/MIT—241) 

Massachusetts Univ., Amherst (USA) 

Continued evaluation of compact heat exchangers for OTEC 
application. Interim progress report, February 15, 1977— 
August 15, 1977, 3:17222 (COO/4238—3) 

Nuclear scattering studies by the scattering of medium-energy 
electrons. Progress report, January 1, 1977—October 31, 1977, 
3:20244 (COO—2853-2) 

Max-Planck-Institut fuer Plasmaphysik, Garching;Muenchen 

(Germany, F.R.) 

Annual report, 1975, 3:20629 (NP—21248) 

Memorial Hospital, Pawtucket, R.I. (USA) 

Physiopathology of blood platelets and development of platelets 
substitutes. Progress report, August 1, 1976—October 31, 1977, 
3:19852 (COO—2783-2) 

MEPPSCO, Inc., Boston, Mass. (USA) 

CDIF-MHD generator system conceptual design. Final report, 
3:18519 (TID—27151) 

Metal Properties Council, Inc., New York (USA) 

Program to discover materials suitable for service under hostile 
conditions obtaining in equipment for the gasification of coal 
and other solid fuels. Annual progress report, January 1, 1976— 
December 31, 1976, 3:16377 (FE—1784-24) 

Program to discover materials suitable for service under hostile 
conditions obtaining in equipment for the gasification of coal 
and other solid fuels. Quarterly progress report, April 1, 1977— 
June 30, 1977, 3:16378 (FE—1784-30) 

Meteorological Office, Bracknell (UK) 

Impact of waste heat release on simulated global climate, 3:19741 
(RM—76-79) 

Meteorology Research, Inc., Altadena, Calif. (USA) 

Airborne monitoring of cooling tower effluents. Volume 1. 
Technical summary. Final report, 3:17401 (EPRI-EA—420) 

Michigan State Univ., East Lansing (USA) 

Electronic excitation of composite systems. Final report, June 1, 
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infection of Bacillus subtilis. Technical progress report, August 
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Minnesota Univ., Minneapolis (USA). School of Physics 
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Nuclear orientation studies of manganese in copper Kondo system, 
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Sheet Growth Development for the Large Area Silicon Sheet 
Task of the Low Cost Silicon Solar Array Project. Technical 
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Materials Research 

Materials research for clean utilization of coal. Quarterly progress 
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Standard Reference Data 
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(USA) 

Model code for energy conservation in new building construction, 
3:18546 (SAN/1230—1) 

National Energy Information Center, Washington, D.C. (USA) 
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Fast production of methane by anaerobic digestion. Annual 
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2900-7) 
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Naval Undersea Center, Kailua, Hawaii (USA). Hawaii Lab. 

Ocean Food and Energy Farm Project. Subtask 4. Preliminary 
design studies of substrate and upwelling systems. Volume 2. 
Artificial upwelling in support of the OFEF project. Progress 
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suitability for possible storage of radioactive waste material as 
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Nuclear Assurance Corp., Atlanta, Ga, (USA) 
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Comments on the history of the MTA, 3:19576 (CONF-770107-) 
Some accelerator physics problems of a high current linac, 3:19587 

(CONF-770107-) 

ACCELERATOR BREEDERS/ECONOMICS 

Economics of systems combining accelerator breeding and 
convertor reactors, 3:19580 (CONF-770107-) 

Some comments on accelerator breeder economics, 3:19595 
(CONF-770107-) 

ACCELERATOR BREEDERS/FEASIBILITY STUDIES 

High current proton linear accelerators and nuclear power, 
3:19578 (CONF-770107-) 

Some thoughts on high current deuteron linacs, 3:19586 (CONF- 
770107-) 

ACCELERATOR BREEDERS/ION RINGS 
Ion ring compressor as a high-current ion accelerator, 3:19591 

(CONF-770107-) 

ACCELERATOR BREEDERS/MATERIALS 

Materials technology for accelerator production of fissile isotopes, 
3:19584 (CONF-770107-) 

ACCELERATOR BREEDERS/MEETINGS 

Proceedings of an information meeting on accelerator-breeding, 
3:19573 (CONF-770107-) 

ACCELERATOR BREEDERS/RESEARCH PROGRAMS 
Brief history of the MTA project, 3:19575 (CONF-770107-) 
Computational and experimental capabilities of the University of 

Maryland, 3:19593 (CONF-770107-) 

ACCELERATOR BREEDERS/REVIEWS 

Comments from the division of physical research, 3:19597 
(CONF-770107-) 

Concluding remarks (Information meeting on accelerator- 
breeding), 3:19598 (CONF-770107-) 

Utility point of view, 3:19594 (CONF-770107-) 

ACCELERATOR BREEDERS/TECHNOLOGY ASSESSMENT 

Collective-effect accelerators for electro-nuclear breeding, 3:19592 
(CONF-770107-) 

Industry comments on accelerator breeding, 3:19596 (CONF- 
770107-) 

Linear accelerator breeder for energy security, 3:19577 (CONF- 
770107-) 

ACCELERATOR BREEDERS/USES 

Accelerator breeder concepts and applications, 3:19581 (CONF- 
770107-) 

Comments on proliferation, 3:19667 (CONF-770107-) 

Economics of systems combining accelerator breeding and 
convertor reactors, 3:19580 (CONF-770107-) 

Linear accelerator fission product transmuter (LAFPT), 3:19572 
(BNL-23373) 

Some accelerator physics problems of a high current linac, 3:19587 
(CONF-770107-) 

Some comments on accelerator breeder economics, 3:19595 
(CONF-770107-) 

ACCELERATOR FACILITIES/DESIGN 
“PIP”: a proton irradiation port at LAMPF, 3:19634 

ACCELERATORS 

See also COLLECTIVE ACCELERATORS 
CYCLOTRONS 
DUBNA SYNCHROCYCLOTRON 
DYNAMITRONS 
ELECTRON-RING ACCELERATORS 
HEAVY ION ACCELERATORS 
LAMPF LINAC 
LINEAR ACCELERATORS 
STANFORD 20-GEV LINAC 
VAN DE GRAAFF ACCELERATORS 





ACCELERATORS/BEAM DYNAMICS 


ACCELERATORS/BEAM DYNAMICS 
Time distribution of the velocity of plasma components on a pulse 
electromagnetic accelerator, 3:19624 
ACCELERATORS/COST 
Accelerator costs and efficiency, 3:19589 (CONF-770107-) 
ACCELERATORS/DATA ACQUISITION SYSTEMS 
Role of automation in ion-excited x-ray analytical techniques, 
3:19637 
ACCELERATORS/DESIGN 
Intense ion beam generator (Patent), 3:19601 
ACCELERATORS/EFFICIENCY 
Accelerator costs and efficiency, 3:19589 (CONF-770107-) 
ACCELERATORS/ELECTRON BEAMS 
Methods for calculating energy and current requirements for 
industrial electron beam processing, 3:19625 
ACCELERATORS/INSPECTION 
State registration and inspection programs for particle 
accelerators, 3:19612 
ACCELERATORS/ION BEAMS 
Production of intense pulsed ion beams for near term applications, 
3:19609 


ACCELERATORS/LICENSING 
State registration and inspection programs for particle 
accelerators, 3:19612 
ACCELERATORS/MEETINGS 
Proceedings of the fourth conference on the scientific and 
industrial applications of small accelerators, 3:19605 
ACCELERATORS/SAFETY 
Safety aspects associated with industrial use of particle 
accelerators, 3:19611 
ACCELERATORS/SAFETY STANDARDS 
Accelerator manufacturer's responsibilities under the Radiation 
Control for Health and Safety Act of 1968, 3:19610 
ACCELERATORS/USES 
Accelerator system for producing two-component beams for 
studies of interactive surface effects, 3:19599 (CONF-770949-2) 
Analysis of biological material using ion beams of a few MeV 
’ energy, 3:19621 
Industrial applications of electron beam accelerators, 3:19606 
Non-vacuum analysis, 3:19620 
Proceedings of the fourth conference on the scientific and 
industrial applications of small accelerators, 3:19605 
ACCOUNTING/COMPUTER CODES 
DATA-ENTRY-1: a general-purpose COBOL program for on- 
line data entry, formatting, and verification, 3:20800 (LA-6925) 
ACETIC ACID/LATTICE VIBRATIONS 
Neutron molecular spectroscopy using a white beam time-of-flight 
spectrometer, 3:20110 
ACETONE/RECYCLING 
Application of solar energy to a solvent reclamation system, 
3:17264 
ACETONE/SOLAR DISTILLATION 
Application of solar energy to a solvent reclamation system, 
3:17264 


ACETYLCHOLINE/BIOLOGICAL RADIATION EFFECTS 
Acetylcholine content and cholinesterase activity as related to the 
combined effects of allergen and radiation (Rats, gamma 
radiation), 3:19982 
ACETYLENE/ADSORPTION 
Electron spectroscopy and low energy electron diffraction studies 
of silicon and titanium oxide surfaces, 3:19184 (LBL-6625) 
ACETYLENE/SYNTHESIS 
Variable pressure fuel generator and method (Patent; acetylene 
ge for on-board generation of internal combustion engine 
el), 3:17097 
ACETYLENES 
See ALKYNES 
ACID MINE DRAINAGE/CONTROL 
Trace element characterization and removal/recovery from coal 
and coal wastes. Work plan, October 1, 1977-September 30, 
1978, 3:16431 (LA-7048-PR) 
ACID MINE DRAINAGE/CORROSIVE EFFECTS 
Metallic corrosion in mining industry, 3:16535 
ACID RAIN/BIOLOGICAL EFFECTS 
Effects of simulated rain acidified with sulfuric acid on host- 
parasite interactions, 3:20023 
ACID RAIN/CHEMICAL COMPOSITION 
Model for the reversible washout of sulfur dioxide, ammonia and 
carbon dioxide from a polluted atmosphere and the production 
of — in raindrops (Acid rain production), 3:19683 (BNL- 
22576) 
ACID RAIN/ENVIRONMENTAL EFFECTS 
Man-made airborne acidity and its determination, 3:19689 (IVL-B- 
341A) 
ACIDITY 
See PH VALUE 
ACIDS (ORGANIC) 
See ORGANIC ACIDS 
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ACOUSTIC EMISSION TESTING 
Initiation of fatigue cracks, 3:18947 (ORNL-tr-4382) 
ACOUSTIC EMISSION TESTING/CALIBRATION 
Energy calibration scheme for acoustic emission, 3:18968 (RFP- 
2619 


ACOUSTIC MONITORING/PERFORMANCE 
Acoustic surveillance methods for improving availability of 
nuclear power plants (BWR; PWR), 3:17572 
ACPR REACTOR/FUEL PELLETS 
Testing of BeO-UOz fuels for the ACPR upgrade, 3:18041 
ACPR REACTOR/REACTOR CORES 
Calculated physics and performance parameters for the ACPR 
upgrade, 3:18082 
ACPR REACTOR/REACTOR EXPERIMENTAL FACILITIES 
First in-core molten fuel pool experiment, 3:17762 
First in-reactor experiment with simulated LMFBR debris bed, 
3:17759 
Mobile helium we loop system for in-reactor PAHR 
experiments, 3:18051 
ACPR REACTOR/REACTOR KINETICS 
Calculated physics and performance parameters for the ACPR 
upgrade, 3:18082 
ACRIDINES/DENITRIFICATION 
Kinetics and mechanism of desulfurization and denitrogenation of 
coal-derived liquids. Seventh quarterly report, December 21, 
1976-March 20, 1977, 3:16356 (FE-2028-8) 
ACRIFLAVINE/BIOLOGICAL EFFECTS 
Influence of DNA repair and replication inhibitors on 
————— of 2-!4C-thymidine i - pea root DNA following 
sure to gamma radiation, 3:199 
ACTINIDE NUCLEI/NUCLEAR DEFORMATION 
Quadrupole and hexadecapole deformations in the actinide nuclei, 
3:20331 
ACTINIDES/CHEMICAL STATE 
Importance of the chemical species formed in the interaction, 
3:19761 (Y/OWI/SUB-77/14268) 
ACTINIDES/COMPLEXOMETRY 
Research in nuclear chemistry. Progress report, March 1, 1977- 
February 28, 1978, 3:19335 (COO-1797-77) 
ACTINIDES/CRITICAL MASS 
Criticality of actinoid elements. Review, 3:17924 
ACTINIDES/ELECTRONIC STRUCTURE 
Energy band structure, fermi surfaces, magnetization densities, 
and properties of the rare-earths and actinides, 3:18952 (CONF- 
770717-5) 
ACTINIDES/ENVIRONMENTAL TRANSPORT 
Determination of distribution ratios and diffusion coefficients of 
neptunium, americium, and curium in soil-aquatic environments. 
Annual report, August 1, 1976-July 31, 1977, 3:19735 (RLO- 
2221-T-12-3) 
ACTINIDES/NONDESTRUCTIVE ANALYSIS 
Coordinated safeguards for materials management in a fuel 
reprocessing plant. Volume II. Appendix, 3:17007 (LA- 
6881(Vol.2)) 
ACTINIDES/RECOVERY 
Actinide Partitioning and Transmutation Program. Progress 
report, April 1-June 30, 1977, 3:16908 (ORNL/TM-6056) 
Chemistry research and development. Research and development 
semiannual progress report, January-June 1977, 3:19339 (RFP- 
2680-A) 
ACTINIDES/SEPARATION PROCESSES 
Chemistry research and development. Research and development 
semiannual progress report, January-June 1977, 3:19339 (RFP- 
2680-A) 
ACTINIDES/SOLVENT EXTRACTION 
Use of DHDECMP for actinide partitioning from ICPP nuclear 
waste, 3:16920 
ACTINIDES/TRANSMUTATION 
Actinide Partitioning and Transmutation Program. Progress 
report, April 1-June 30, 1977, 3:16908 (ORNL/TM-6056) 
ACTINIDES/X-RAY SPECTRA 
Nuclear chemistry, 3:19330 (ORNL-5297) 
ACTIVATED CARBON/CHEMICAL PROPERTIES 
Study of the physicochemical properties of activated coke, 
3:16450 
ACTIVATED CARBON/PHYSICAL PROPERTIES 
Study of the physicochemical properties of activated coke, 
3:16450 
ACTIVATION ANALYSIS/EQUIPMENT 
Activation analysis course experiments with a 14-MeV neutron 
generator, 3:19220 
ADENINES/RADIOLYSIS 
Effects of oxygen and medium pH on gamma radiolysis of 
thymine and adenine, 3:19932 
ADENOCARCINOMAS 
See CARCINOMAS 
ADENOSINE DIPHOSPHATE 
See ADP 
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ADENOSINE MONOPHOSPHATE 


See AMP 
ADENOSINE TRIPHOSPHATE 

See ATP 
ADGEZATOR 

See ELECTRON-RING ACCELERATORS 
ADP 

(Adenosine diphosphate.) 

ADP/BIOLOGICAL RADIATION EFFECTS 

Effects of bipenst and dimethylsulfoxide on adenylic nucleotide 
content of liver of irradiated animals (Rats, x radiation), 3:19985 

ADRENAL GLANDS/RADIATION DOSES 

SFACTOR: a computer code for calculating dose equivalent to a 
target organ per microcurie-day residence of a radionuclide in a 
source organ, 3:19993 (ORNL/NUREG/TM-85) 

ADRENAL GLANDS/RADIONUCLIDE KINETICS 

Operator-independent method for background subtraction in 
adrenal-uptake measurements: concise communication (‘*"J), 
3:19997 

ADSORBENTS/SYNTHESIS 
Production of carbonaceous adsorbents from caking coals, 3:16428 
ADULTS/ACUTE IRRADIATION 

Radioecological studies of amphibians. Annual progress report, 
June 16, 1974-June 15, 1975 (Freshwater ecosystems), 3:19808 
(RLO-2227-T8-7) 

ADVANCED THERMAL REACTOR FUGEN 
See JATR REACTOR 
ADVECTION/MATHEMATICAL MODELS 

Treatment of advection in flux formulations for variable grid 
models, with application to two models of the atmosphere, 
3:20106 

AERIAL PROSPECTING/DATA ANALYSIS 

Geostatistics project of the National Uranium Resource 
Evaluation Program. Progress report, July-September 1977, 
3:16816 (LA-7050-PR) 

NDA technology for uranium resource evaluation. Progress 
report, April 1-June 30, 1977 (ONETRAN and GAMRES 
codes), 3:16815 (LA-6996-PR) 

AEROSOLS 
See also RADIOACTIVE AEROSOLS 
AEROSOLS/DEPOSITION 

Eddy-correlation measurement of particulate deposition from the 
atmosphere, 3:19707 

Influence of viscous interaction on the diffusional deposition of 
particles, 3:19716 

AEROSOLS/HEALTH HAZARDS 

Biomedical and Environmental Research program of the LASL 
Health Division. Progress report, January-December 1976, 
3:19991 (LA-6898-PR) 

Fine particle studies to health and air cleaning requirements for 
energy systems, 3:19690 (LA-6898-PR) 

AEROSOLS/MATHEMATICAL MODELS 

Validation of the EPA-PTMTP short-term gaussian dispersion 

model, 3:19678 
AEROSOLS/SOLUBILITY 

Man-made airborne acidity and its determination, 3:19689 (IVL-B- 
341A) 

AEROSOLS/X-RAY EMISSION ANALYSIS 

Statistical analysis of x-ray data (For air pollution analysis), 
3:19717 

AFLATOXIN/BIOLOGICAL EFFECTS 

Hepatomas and other neoplasms in the Atlantic hagfish (Myxine 

glutinosa): a histopathologic and chemical study, 3:19795 
AFLATOXIN/CARCINOGENESIS 
Neoplasms in rainbow trout, a sensitive animal model for 
environmental carcinogenesis (Salmo gairdneri), 3:19903 
AFRICA 
See also ALGERIA 
EGYPTIAN ARAB REPUBLIC 
GHANA 
LIBYA 
MOROCCO 
SOUTH AFRICA 
TUNISIA 
AFRICA/ECONOMICS 

United Nations Economic Commission for Africa (ECA): 

summary Of its activities in the field of petroleum, 3:18449 
AFRICA/ENERGY POLICY 

Management of energy resources in industrializing countries (West 

African countries, south of the Sahara), 3:18347 
AFRICA/ENERGY SOURCES 

Management of energy resources in industrializing countries (West 

African countries, south of the Sahara), 3:18347 
AFRICA/INFORMATION SYSTEMS 

Necessity for an African information system on intermediate 

technology and energy economy, 3:18285 
AFRICA/PETROLEUM DEPOSITS 

United Nations Economic Commission for Africa (ECA): 

summary Of its activities in the field of petroleum, 3:18449 


AGRICULTURE/ENERGY DEMAND 


AFRICA/RURAL AREAS : 
Energy and development: an poner approach, 3:18319 
AFTERBURNERS/DESIGN 
Air-pollution preventive arrangement (Patent), 3:18809 
Apparatus for the predetermined addition of secondary air for the 
optimum combustion of exhaust gases of internal combustion 
engines (Patent), 3:18799 
Apparatus for treating exhaust gases of internal combustion 
engines (Patent), 3:18806 
Exhaust gas purifier (Patent), 3:18805 
Exhaust gas purification system for internal combustion engines 
(Patent), 3:18808 
Exhaust reaction assembly for multi-cylinder internal combustion 
engine (Patent), 3:18763 
Regenerative-filter-incinerator device (Patent), 3:18769 
AFTER-HEAT REMOVAL 
Interaction of heat-generating molten uranium dioxide with 
magnesia brick (LMFBR), 3:17763 
Onset of thermal convection in a fluid-saturated porous layer with 
heat source (LMFBR), 3:17761 
AGGLOMERATING ASH PROCESS/FLOWSHEETS 
Coal gasification development, 3:16394 
AGGLUTINATION 
See ANTIGEN-ANTIBODY REACTIONS 
AGRICULTURAL WASTES/ANAEROBIC DIGESTION 
Fuel gas production from animal waste. Report of quarterly 
review meeting, Palo Alto, California, December 13-14, 1976. 
Dynatech report No. 1573, 3:17179 (COO/2991-11) 
AGRICULTURAL WASTES/BIOCONVERSION 
Research and development opportunities (Use of corn residues for 
production of synthetic fuels and chemical feedstocks), 3:17173 
(CONF-770368-) 
AGRICULTURAL WASTES/COMBUSTION 
Crop residues as energy sources: assessing the cost and energy 
feasibility of direct firing, 3:17176 (CONF-770368-) 
Direct combustion of crop residues in boiler furnaces: a progress 
report, 3:17178 (CONF-770368-) 
AGRICULTURAL WASTES/PROCESSIN' 
Commercial use of corn cob residue, 3: 7166" (CONF-770368-) 
AGRICULTURAL WASTES/REMOVAL 
Effect of removal of crop residues on soil productivity, 3:17163 
(CONF-770368-) 
AGRICULTURAL WASTES/USES 
Research and development opportunities (Use of corn residues for 
production of synthetic fuels and chemical feedstocks), 3:17173 
(CONF-770368-) 
AGRICULTURAL WASTES/WASTE PRODUCT 
UTILIZATION 
System considerations, 3:17172 (CONF-770368-) 
Thermochemical processing of corn, 3:17171 (CONF-770368-) 
AGRICULTURE/ECONOMICS 
Analysis of energy and material requirements and production costs 
of alternative livestock production systems, 3:18604 
AGRICULTURE/ENERGY ACCOUNTING 
Energy balance of food legume production, 3:18599 
AGRICULTURE/ENERGY ANALYSIS 
Energy analyses of forage production, 3:18600 
Methodological reflexions upon eco-energetics analysis of 
agricultural and agro-food systems, 3:18292 
AGRICULTURE/ENERGY CONSERVATION 
Department of Energy programs and objectives: energy 
conservation in agricultural production, 3:18378 (DOE/CS- 


0004) 
AGRICULTURE/ENERGY CONSUMPTION 

Energy analyses of forage production, 3:18600 

Energy balance of food legume production, 3:18599 

Energy consumption data base. Volume II. User’s manual. Final 
report, 3:18488 (TID-27987) 

Energy consumption data base. Volume I. Summary document. 
Final report, 3:18489 (TID-27988) 

Energy consumption data base. Volume III, Chapter 1. The 
agricultural sector, SIC Division A. Final report, 3:18490 (TID- 
27989) 

Energy consumption data base. Volume III. Introductory chapter 
to sectoral studies documentation. Final report (Data base 
contents and glossary of terms), 3:18492 (TID-27991) 

Energy use in cereal-grain production, 3:18602 

Energy use in crop production: vegetables, 3:18603 

Feed, fuel, and fertilizer, 3:18607 

Methodological reflexions upon eco-energetics analysis of 
agricultural and agro-food systems, 3:18292 

Natural energy use in swine production, 3:18606 

Role of energy in food production: a perspective (Resource, 
biological, and sociological limits in developing countries), 
3:18500 

AGRICULTURE/ENERGY DEMAND 

Analysis of energy and material requirements and production costs 

of alternative livestock production systems, 3:18604 





AGRICULTURE/LAND USE 


Energy requirements for irrigated crop production, 3:18601 
Energy requirements for fruit production in California, 3:18612 
Impacts of increasing energy scarcity in irrigated agriculture: an 
empirical study from the arid Southwest, 3:18611 
AGRICULTURE/LAND USE 
Utilization of land with limited capabilities, 3:17160 (CONF- 
770368-) 
AGRICULTURE/MEETINGS 
47th ANZAAS Congress (abstracts) Vol. I, Sections 1-18, 3:20083 
AGRICULTURE/PLANT BREEDING 
Efficiency of breeding method for screening of mutants (Mutant 
induction by y irradiation of rice and potatoes (Solanum 
tuberosum and Ipomoea batatas) for disease resistance and sugar 
and starch content of tubers), 3:19920 (CONF-750782-) 
AGRICULTURE/PROCESS HEAT 
Guide to demonstrations of energy conservation, solar energy and 
other new technologies: Energy Extension Service (Projects 
listed by state), 3:18509 (TID-28044) 
AGRICULTURE/TECHNOLOGY UTILIZATION 
Intensive food-production systems in a developing agricultural 
community, 3:18499 
AGRICULTURE/TOTAL ENERGY SYSTEMS 
Utilization of small solar central receiver systems for feedmill and 
irrigation operations, 3:17221 
AGRICULTURE/TOWER FOCUS POWER PLANTS 
Utilization of small solar central receiver systems for feedmill and 
irrigation operations, 3:17221 
AIR 
See also EARTH ATMOSPHERE 
SURFACE AIR 
AIR/CHARGED-PARTICLE TRANSPORT 
Particle fluxes and energy deposition in infinite homogeneous air 
due to protons of energy 1-, 5-, 10-, and 20-GeV, 3:20375 
(ORNL/TM-6107) 
AIR/CHEMICAL ANALYSIS 
Preparation of carbon dioxide from sulfates, sulfur dioxide, air, 
and water for determination of oxygen isotope ratio, 3:19299 
AIR/FRACTIONATION 
Incorporated cascade cooling cycle for liquefying a gas by 
regasifying liquefied natural gas (Patent), 3:16754 
AIR/OPACITY 
— properties of high temperature. II, 3:20377 (UCRI- 
1378 


AIR/PHOTON TRANSPORT 
Radiative properties of high temperature. II, 3:20377 (UCRI- 
13786) 
AIR/RADIATION MONITORING 
Radon flask monitor, 3:19730 (HASL-330) 
AIR CLEANING 
Fine particle studies to health and air cleaning requirements for 
energy systems, 3:19690 (LA-6898-PR) 
AIR CLEANING SYSTEMS/PERFORMANCE 
Application of acoustic agglomerators for emergency use in 
LMFBR plants, 3:17754 
AIR CONDITIONERS 
See also SOLAR AIR CONDITIONERS 
AIR CONDITIONERS/CONTROL SYSTEMS 
Improved operation and control can conserve energy in an 
existing office building: a case study, 3:18581 (CONF-7605138-) 
AIR CONDITIONERS/ECONOMICS 
Assessment of electric and electric-assisted technologies in 
residential heating and cooling applications (SIMSTOR 
computer code calculations), 3:18579 
AIR CONDITIONERS/ENERGY CONSERVATION 
High-performance controls and the new energy design era, 


:18284 
AIR CONDITIONERS/ENERGY DEMAND 
a use reductions in air conditioning compressor operation, 
:18582 
Utilizing water chillers efficiently, 3:18547 
AIR CONDITIONERS/ENERGY EFFICIENCY 
Energy analysis of double duct and multi-zone systems, 3:18548 
AIR CONDITIONERS/OPERATION 
HVAC systems: a description, 3:18532 (CONF-7605138-) 
Improved operation and control can conserve energy in an 
existing office building: a case study, 3:18581 (CONF-7605138-) 
— commercial Brayton/Rankine space-conditioning system, 
18584 
Unitary air conditioning has no limits in energy management 
Opportunities in commercial applications, 3:18561 
Utilizing water chillers efficiently, 3:18547 
AIR CONDITIONERS/PERFORMANCE 
Residential cooling: here, there, today, and tomorrow, 3:18569 
Utilizing water chillers efficiently, 3:18547 
AIR CONDITIONING 
See also ANNUAL CYCLE ENERGY SYSTEM 
SOLAR AIR CONDITIONING 
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AIR CONDITIONING/CONTROL 

Control systems and principles (HVAC equipment in buildings), 
3:18533 (CONF-7605138-) 

AIR CONDITIONING/CONTROL EQUIPMENT 

R and D opportunities for final control elements and 
communication systems in HVAC control systems, 3:18544 
(CONF-7605138-) 

Sensor development for building control and energy management, 
3:18542 (CONF-7605138-) 

AIR CONDITIONING/CONTROL SYSTEMS 

Automated individual area energy control in commercial and 
residential buildings, 3:18535 (CONF-7605138-) 

Control manufacturer's view of R and D needs for energy 
conservation, 3:18530 (CONF-7605138-) 

Control strategies for building energy conservation: R and D 
opportunities, 3:18543 (CONF-7605138-) 

Controllers and processer applications, 3:18541 (CONF-7605138-) 

Energy conservation in buildings through improved controls, 
3:18534 (CONF-7605138-) 

Overview of R and D potential in controls for energy 
conservation, 3:18540 (CONF-7605138-) 

AIR CONDITIONING/DEMAND FACTORS 

Seasonal energy-storage requirements. Final report for Project 

8982, June 30, 1976-September 30, 1976, 3:18410 (COO/2906-1) 
AIR CONDITIONING/ECONOMICS 

Efficient use of energy in stable climatization by means of control 

systems and heat-recovery equipment, 3:18605 
AIR CONDITIONING/ENERGY CONSERVATION 

Efficient energy use in a City Administration Building, 3:18583 

Human comfort and energy consumption in residential buildings, 
3:18565 

Light commercial Brayton/Rankine space-conditioning system, 
3:18584 

Utilizing water chillers efficiently, 3:18547 

AIR CONDITIONING/ENERGY CONSUMPTION 

Efficient use of energy in stable climatization by means of control 

systems and heat-recovery equipment, 3:18605 
AIR CONDITIONING/ENERGY DEMAND 

Building energy analysis (E CUBE 75 and E CUBE IID), 3:18538 
(CONF-7605 138-) 

State of the art in multizone control, 3:18539 (CONF-7605138-) 

AIR CONDITIONING/ENERGY MANAGEMENT 

Unitary air conditioning has no limits in energy management 

opportunities in commercial applications, 3:18561 
AIR FILTERS/CORROSION RESISTANCE 

Resistance of experimental and commercial HEPA filter papers to 

humid air-nitrogen dioxide environments, 3:17005 (K/TL-633) 
AIR FILTERS/ECONOMICS 

Industrial gas cleaning: principles and practice of the control of 

gaseous and particulate emissions (Book), 3:19567 
AIR FILTERS/EFFICIENCY 

Fine particle studies to health and air cleaning requirements for 

energy systems, 3:19690 (LA-6898-PR) 
AIR FILTERS/OPERATION 

Industrial gas cleaning: principles and practice of the control of 

gaseous and particulate emissions (Book), 3:19567 
AIR FILTERS/PERFORMANCE 

Filtration of sodium fire aerosols, 3:18161 

Fine particle studies to health and air cleaning requirements for 
energy systems, 3:19690 (LA-6898-PR) 

Industrial gas cleaning: principles and practice of the control of 
gaseous and particulate emissions (Book), 3:19567 

Performance of a pulse-jet filter at high filtration velocity. I. 
Particle collection, 3:19702 

AIR FILTERS/PERFORMANCE TESTING 

Resistance of experimental and commercial HEPA filter papers to 

humid air-nitrogen dioxide environments, 3:17005 (K/TL-633) 
AIR HEATERS 

See also SOLAR AIR HEATERS 
AIR HEATERS/COST 

Economic design of radiation heat surfaces of air heaters for hot 
air turbines, 3:17429 (DOE-tr-34) 

AIR HEATERS/DESIGN 

Economic design of radiation heat surfaces of air heaters for hot 
air turbines, 3:17429 (DOE-tr-34) 

Support testing and design study evaluation of regenerative air 
heaters. Fourth quarter report, October 1976-December 1976, 
3:18521 (FE-2254-7) 

AIR HEATERS/MATHEMATICAL MODELS 

Support testing and design study evaluation of regenerative air 
heaters. Fourth quarter report, October 1976-December 1976, 
3:18521 (FE-2254-7) 

AIR HEATERS/PERFORMANCE TESTING 

Support testing and design study evaluation of regenerative air 
heaters. Progress report, April 1977-June 1977, 3:18520 (FE- 
2254-6) 
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AIR HEATERS/RESEARCH PROGRAMS 

Support testing and design study evaluation of regenerative air 
heaters. Progress report, April 1977-June 1977, 3:18520 (FE- 
2254-6) 

AIR POLLUTION 
See also STATIONARY POLLUTANT SOURCES 

Some long-range speculations about coal, 3:16467 (ORAU/ 
IEA(O)-77-22) 

AIR POLLUTION/BIOLOGICAL EFFECTS 

Time series analysis of records of asthmatic attacks in New York 
City (Relation to air pollution), 3:20044 (COO-2874-22) 

AIR POLLUTION/CHEMICAL COMPOSITION 

Astronomical techniques applied to pollution detection. 2. 
Chemical compositions by visible extinction, 3:19697 (UCRL- 
79485) 

AIR POLLUTION/CHEMICAL REACTIONS 
Effect of NO/sub x/ input on tropospheric ozone, 3:19706 
AIR POLLUTION/COMPUTER CALCULATIONS 

Atmosphere. Fluid-dynamic simulation model for predicting 
spreading processes in the atmospheric boundary layer, 3:19676 
(ANL-Trans-1 103) 

AIR POLLUTION/DATA COMPILATION 

International Pollution Alert Network (IPAN). Review of 

pollution events in 1974, 3:19695 (NP-22720) 
AIR POLLUTION/DATA PROCESSING 

Evaluated numerical data for the SST and chlorofluorocarbon 
problems: a cast study of how to help the engineer and the 
modellers, 3:19713 

AIR POLLUTION/DOSE-RESPONSE RELATIONSHIPS 

New approach to regression in certain time/space series problems. 
Technical report No. 11 (Dose-response relationships for air 
pollution), 3:20045 (COO-2874-23) 

AIR POLLUTION/ENVIRONMENTAL EFFECTS 

Spectral analysis and forest dynamics: the effects of perturbations 

on long-term dynamics, 3:19754 (CONF-770689-2) 
AIR POLLUTION/ENVIRONMENTAL TRANSPORT 

Regional transport model of atmospheric sulfates, 3:19673 
(ATDL-76/13) 

Study of diffusion and wet deposition of sulfur from an oil fired 

wer plant, 3:19698 (UUIM-46) 
AIR POLLUTION/GLOBAL ASPECTS 

International Pollution Alert Network (IPAN). Review of 

pollution events in 1974, 3:19695 (NP-22720) 
AIR POLLUTION/HEALTH HAZARDS 

Environmental load in the various regions of the Federal Republic 
of Germany and its health aspects, 3:19682 (AED-Conf-76-613- 
001) 

Health effects and related standards for fossil-fuel and geothermal 
power plants. Volume 6 of health and safety impacts of nuclear, 
geothermal, and fossil-fuel electric generation in California (In 
California), 3:19692 (LBL-5287) 

AIR POLLUTION/MATHEMATICAL MODELS 

Buoyant jets in natural flows: development of a mathematical 
model (Model to calculate the spreading of a jet or plume 
ejected into the ocean or atmosphere), 3:19677 (ANL-Trans- 
1107) 

Comparison of observed average concentrations of **Kr with 
calculated values obtained from a wind rose model and a time- 
dependent wind trajectory model, 3:19687 (DP-MS-77-15) 

Effect of stack height regulations on community air quality, 
3:19745 

Wind tunnel study of gaseous pollutants in city street canyons, 
3:19679 

AIR POLLUTION/MONITORING 

Application of the optical absorption technique to the 
characterization of the carbonaceous component of ambient and 
source particulate samples, 3:19694 (LBL-6844) 

Photochemical air pollution: weekend-weekday differences, 
3:19712 

AIR POLLUTION/REGIONAL ANALYSIS 

Comparison of observed average concentrations of **Kr with 
calculated values obtained from a wind rose model and a time- 
dependent wind trajectory model, 3:19687 (DP-MS-77-15) 

Environmental load in the various regions of the Federal Republic 
of Germany and its health aspects, 3:19682 (AED-Conf-76-613- 
001 


AIR POLLUTION/SAMPLING 
Extreme values of sampled and continuous stochastic data. 
Technical report No. 10, 3:19674 (COO-2874-21) 
Large-scale measurement of airborne particulate sulfur, 3:19693 
(LBL-6171) 
AIR POLLUTION/SOCIO-ECONOMIC FACTORS 
Visibility issue in the Rocky Mountain West (Relation to energy 
facility siting), 3:19691 (LA-UR-77-2558) 
AIR POLLUTION/SPECTROPHOTOMETRY 
Astronomical techniques applied to pollution detection. 2. 
Chemical compositions by visible extinction, 3:19697 (UCRL- 
79485) 


ALDEHYDES 


AIR POLLUTION/X-RAY EMISSION ANALYSIS 
Statistical analysis of x-ray data (For air pollution analysis), 
3:19717 
AIR POLLUTION ABATEMENT 
Fuel nitrogen conversion and catalytic combustion, 3:17439 (LBL- 
396 


AIR POLLUTION CONTROL 
Process for the removal of SO/sub x/ and NO/sub x/ from waste 
aoe —s alkali metal or alkaline earth metal iodide (Patent), 
1956 
Process for removing oxides of nitrogen and sulfur from exhaust 
gases (Patent), 3:19564 
AIR POLLUTION CONTROL/COST BENEFIT ANALYSIS 
Evaluation of energy related risk acceptance (APHA energy task 
force), 3:19916 (BNL-23471) 
AIR POLLUTION MONITORS 
Continuous time sequential analysis of air particulate matter with 
proton beams, 3:19608 
AIR POLLUTION MONITORS/DESIGN 
Large-scale measurement of airborne particulate sulfur, 3:19693 
(LBL-6171) 
AIR POLLUTION MONITORS/PERFORMANCE 
Astronomical techniques applied to pollution detection. 2. 
Chemical compositions by visible extinction, 3:19697 (UCRL- 
79485) 
Large-scale measurement of airborne particulate sulfur, 3:19693 
(LBL-6171 
AIR POLLUTION MONITORS/SITE SELECTION 
Development of criteria for siting air monitoring stations, 3:19703 
AIR QUALITY/AERIAL MONITORING 
ATMOSAT: a new measurement platform for air quality 
monitoring, 3:19701 
AIR SAMPLERS 
See also CASCADE IMPACTORS 
AIR SAMPLERS/AUTOMATION 
Radon flask monitor, 3:19730 (HASL-330) 
AIR SAMPLERS/DESIGN 
Air sampler assembly (15 May 1974) (Engineering Materials) (12 
drawings), 3:19369 (CAPE-2599) 
Air sampling system at HFEF/N, 3:19422 
Large-scale measurement of airborne particulate sulfur, 3:19693 
(LBL-6171) 
AIR SAMPLERS/PERFORMANCE 
Large-scale measurement of airborne particulate sulfur, 3:19693 
(LBL-6171) 
AIR SAMPLERS/PERFORMANCE TESTING 
Identification of actinon in the air in the presence of other 
emanations (Radon-219 in mine air), 3:19738 (ORNL-tr-4500) 
Overview of grain dust explosion problems (Response of gas 
detectors to aerosols and gases evolved from grain dusts for 
early warning of incipient fire or explosion), 3:20054 (IS-M-111) 
Temporal variability in airborne pollen concentrations, 3:19714 
AIRCRAFT/GAS TURBINES 
Actuation system for a gas turbine engine exhaust device (Patent), 
3:18733 
Additive reactions in high temperature deposition tests (Navy 
aircraft gas turbine lubricants), 3:18815 (NRL-MR-3644) 
Gas turbine power plant having series-parallel valve arrangement 
(Patent), 3:18740 
ALARM DOSEMETERS 
See RADIATION MONITORS 
ALARM SYSTEMS/DESIGN 
Coincidence logic modules for criticality alarming, 3:19406 (ARH- 
LD-151) 
ALASKA/ENERGY SOURCES 
Energy Northwest: Alaska, Idaho, Oregon, and Washington, 
3:18409 (BNWL-SA-6336) 
ALASKA/VOLCANOES 
Search for shallow magma accumulations at Augustine Volcano. 
Progress report, 3:17349 (RLO/2229/T008-1) 
ALASKA OIL PIPELINE/OIL SPILLS 
Oil-spill contingency plans for the Alyeska pipeline system, 
3:16711 


Oil spill prevention measures for the trans-Alaska pipeline system, 
3:18327 (CONF-730386-) 
ALBANIA/ENERGY POLICY 
International energy crisis and the Socialist countries, 3:18316 
ALBERTA/OIL SAND DEPOSITS 
Development status of Alberta oil sands: 1976, 3:16771 
ALCOHOLS 
See also ETHANOL 
GLYCEROL 
METHANOL 
ALCOHOLS/USES 
Possibilities for cost-effective use of alcohol fuels in Otto engine- 
powered vehicles, 3:18829 (DOE-tr-41) 
ALDEHYDES 
See also FURFURAL 





ALDEHYDES/FLUORESCENCE 


GALACTOSE 

GLUCOSE 

MANNOSE 
ALDEHYDES/FLUORESCENCE 

Solvent-dependent fluorescence of pyrene-3-carboxaldehyde and 
its applications in the estimation of polarity at micelle-water 
interfaces, 3:19320 

ALFALFA/PRODUCTION 
Energy requirements for irrigated crop production, 3:18601 
ALFVEN WAVES/EXCITATION 
Excitation of Alfven waves by trapped alpha particles in a 
tokamak reactor, 3:20585 
ALGAE 
See also LICHENS 
PHYTOPLANKTON 
ALGAE/ABUNDANCE 

Toxicity of crude oil and is components to freshwater algae 
(Chlorella vulgaris; Chlamydomonas angulosa), 3:20022 
(CONF-730386-) 

ALGAE/BIOCHEMISTRY 

Primary light harvesting system: phycobilisomes and associated 
membranes. Progress report, January 1, 1977-December 31, 
1977, 3:19824 (ORO-4310.13) 

ALGAE/BIOLOGICAL EFFECTS 

Effect of chromate ions on the vital activity of bacteria and algae, 

3:19805 (ORNL-tr-4516) 
ALGAE/NUTRIENTS 

Chemical composition and productivity of Scenedesmus abundans 

in nitrogen limited chemostat cultures, 3:19867 
ALGAE/TAXONOMY 

Biological applications of the multiangle light-scattering flow 
system, 3:19855 (LA-6898-PR) 

Toxicity of crude oil and is components to freshwater algae 
(Chlorella vulgaris; Chlamydomonas angulosa), 3:20022 
(CONF-730386-) 

ALGERIA/PETROLEUM 
Arab oil producers and alternative sources of energy, 3:18432 
ALKALI METAL COMPOUNDS/LUMINESCEN 

Luminescent decay and spectra of impurity-activated alkali halides 

under high pressure, 3:19180 (COO-1198-1187) 
ALKALI METAL COMPOUNDS/RADIOLYSIS 
Study of the formation of nitrates in irradiated nitrogen-oxygen 
salt systems, 3:19327 
ALKALI METALS 
See also CESIUM 
LITHIUM 
POTASSIUM 
RUBIDIUM 


SODIUM 
ALKALI METALS/ION-ATOM COLLISIONS 
Variationally modified Thomas-Fermi approach to the repulsive 
potential between noble gas atoms and positive and negative 
ions of spherically symmetric electron configurations, 3:20148 
ALKALI METALS/RADIOSENSITIVITY EFFECTS 
Radiosensitivity of DNA in concentrated solutions of alkaline 
metal salts (Gamma radiation), 3:19927 
ALKALI METALS/THERMODYNAMIC PROPERTIES 
Self-consistent treatment of the internal energy, chemical 
potential, and critical constants of liquid alkali metals and 
selected alloys, 3:18971 
ALKANES 
See also ETHANE 
HEPTANE 
HEXANE 
METHANE 
OCTANE 
PARAFFIN 
PROPANE 
ALKANES/CHEMICAL ANALYSIS 
Application of the microwave emission spectrometric system as a 
silicon-selective detector, 3:19250 
Techniques for analysis of paraffin hydrocarbons and for 
interpretation of data to assess oil spill effects in aquatic 
organisms, 3:19775 (CONF-730386-) 
ALKANES/CHEMICAL RADIATION EFFECTS 
Evidence on the isothermal and warm-up luminescence from y- 
irradiated 3-methylpentane glass, 3:19326 
ALKANES/QUANTITATIVE CHEMICAL ANALYSIS 
Determination of n-alkane and methylnaphthalene compounds in 
shellfish, 3:20026 (CONF-730386-) 
ALKANES/SEPARATION PROCESSES 
Separation of hydrocarbon mixtures by catalytic dealkylation 
(Patent; alkene--alkane mixtures), 3:19271 
ALKANES/THIN-LAYER CHROMATOGRAPHY 
Hydrocarbons associated with suspended particulate matter in San 
Francisco Bay waters, 3:19804 
ALKENES 
See also CVCLOALKENES 
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ETHYLENE 
HEXENES 
ALKENES/BIOLOGICAL EFFECTS 
Survival of aerosolized bacteriophage phiX174 in air containing 
ozone-olefin mixtures, 3:20018 
ALKENES/SEPARATION PROCESSES 
Separation of hydrocarbon mixtures by catalytic dealkylation 
(Patent; alkene--alkane mixtures), 3:19271 
ALKENOIC ACIDS 
See CARBOXYLIC ACIDS 
ALKYNES 
See also ACETYLENE 
ALKYNES/PYROLYSIS 
Hexaradialene, 3:19307 
ALLOCATIONS/PLANNING 
FTE: a resource-allocation program for managers, 3:20794 
(UCRL-52244 
ALLOY-A-286/CORROSION 
Microstructural characterization of advanced ferrous alloys 
exposed to liquid sodium (700°C for 2000 hours), 3:19001 
(HEDL-SA-1225FP(Rev.)) 
ALLOYS/AMORPHOUS STATE 
Structure and properties of metallic glasses, 3:18888 
ALLOYS/CORROSION 
Corrosion mechanisms of metals and alloys in multicomponent 
oxidative environments, 3:19015 
Hot corrosion of high temperature alloys, 3:19025 
ALLOYS/CRACKS 
Stress corrosion cracking and hydrogen embrittlement tentative 
outline from some recent works, 3:19010 
Study of alloy strengthening due to atomic order. Progress report, 
May 1, 1977-April 30, 1978, 3:18923 (ORO-2935-70) 
ALLOYS/EMBRITTLEMENT 
Stress corrosion cracking and hydrogen embrittlement tentative 
outline from some recent works, 3:19010 
ALLOYS/FRACTURE PROPERTIES 
———— on the properties of structural materials at 4K, 
1893 
ALLOYS/MECHANICAL PROPERTIES 
Mechanical Properties Data Center products, services, and 
informational content, 3:18910 (NBS-SPEC.PUBL.-463) 
National Standard Reference Data System as a materials 
information resource, 3:20836 (NBS-SPEC.PUBL.-463) 
ALLOYS/PHASE DIAGRAMS 
Theory of alloy phases, 3:18873 (BNL-23181) 
ALLOYS/PHYSICAL RADIATION EFFECTS 
Effect of impurities on void nucleation and growth, 3:19084 
Effects of defect trapping and radiation-induced solute segregation 
on void swelling, 3:19044 (CONF-760673-) 
Influence of point defect trapping on void swelling, 3:19085 
Investigation of irradiation strengthening of bcc metals and their 
alloys. Progress report, January 1977-October 1977, 3:19058 
(ORO-3612-14) 
New uses of ion implantation (Blistering, surface properties, wear 
and corrosion reduction, review), 3:19112 
Phase stability under irradiation (Charged-particle simulation of 
neutron irradiation), 3:19050 (CONF-760673-) 
Proceedings of the workshop on correlation of neutron and 
charged particle damage, 3:19041 (CONF-760673-) 
Radiation blistering in metals and alloys, 3:19087 
Review of neutron and charged particle intercorrelation 
programs, 3:19046 (CONF-760673-) 
Short review of stress effects on swelling, 3:19052 (CONF-760673- 


Solute segregation and annealing kinetics at sinks in irradiated 
metals, 3:19083 
Void growth kinetics: an assessment of the theory, 3:19043 
(CONF-760673-) 
ALLOYS/STRAIN HARDENING 
Work hardening correlation for monotonic loading based on state 
variables, 3:18906 (COO-2172-19) 
ALLOYS/THERMAL CONDUCTIVITY 
— program on the properties of structural materials at 4K, 
18933 
ALLOYS/TRANSITION TEMPERATURE 
Transition temperature of isotropic superconductors, 3:20436 
(CALT-822-82) 
ALPHA PARTICLES/BIOLOGICAL RADIATION EFFECTS 
Genetic studies (*°*Pu, x radiation), 3:19935 (LA-6898-PR) 
ALPHA PARTICLES/NUCLEAR REACTION YIELD 
P-wave neutron induced fission studies, 3:20348 
ALPHA REACTIONS 
Experiment and theory relevant to explosive nucleosynthesis 
(Isospin selection rules, cross sections), 3:20091 
ALPHA REACTIONS/CAPTURE 
Direct, semi-direct and compound nuclear contribution to 
ee alpha particle capture (8 to 30 MeV), 3:20257 (RLO/ 
-362) 





APR. 30, 1978 


ALPHA REACTIONS/COMPOUND-NUCLEUS REACTIONS 
CRSEC: a general purpose Hauser-Feshbach code for the 
calculation of nuclear cross-sections and thermonuclear reaction 
rates, 3:20368 (UCID-17600) 
ALPHA REACTIONS/ELASTIC SCATTERING 
Analysis of a-y angular correlations in presence of direct and 
compound nuclear contributions (Scattering amplitude, 
differential cross sections), 3:20286 
Excitation function for **Mg(a,ao) near 6.0 MeV, 3:20279 (RLO/ 
1388-362) 
ALPHA REACTIONS/INCLUSIVE INTERACTIONS 
Fragmentation of relativistic light nuclei: longitudinal and 
transverse momentum distributions (0.93 GeV/c/nucleon, 0.5 to 
11.5, cross sections, limiting fragmentation, nuclear structure, 
production mechanism), 3:20253 (LBL-6769) 
ALPHA REACTIONS/INELASTIC SCATTERING 
Evidence for a nonrotational interpretation of < 0* ][M(E4)][4* 
> in °Hf, 3:20320 (ORO-5034-34) 
Sensitivity of (a,a’) cross sections to excited-state quadrupole 
moments, 3:20321 (ORO-5034-36) 
ALPHA REACTIONS/NUCLEAR REACTION YIELD 
Theoretical calculations of peripheral reaction yields from 
relativistic heavy ions (Fireball and firestreak models), 3:20289 
(LBL-6580) 
ALPHA REACTIONS/THREE-NUCLEON TRANSFER 
REACTIONS 
Magnetic moment of the first excited state of **Sc, 3:20297 
ALPHA SOURCES/AUTORADIOGRAPHY 
Microscopic a-dosimetry and morphometry in the skeleton 
(Autoradiographic ***Am and *°°Pu microdosimetry in rat 
bones), 3:20004 (ORNL-tr-4508) 
ALPHA-TRANSFER REACTIONS/SELECTION RULES 
Alpha-transfer reactions and the pairing-vibration model, 3:20288 
ALPHA-TRANSFER REACTIONS/VIBRATIONAL STATES 
Alpha-transfer reactions and the pairing-vibration model, 3:20288 
ALUMINATES/SPECTROSCOPY 
Laser Raman spectrometric determination of oxy anions in nuclear 
waste materials, 3:19249 
ALUMINIUM/ADSORPTION 
Electron spectroscopy and low energy electron diffraction studies 
of silicon and titanium oxide surfaces, 3:19184 (LBL-6625) 
ALUMINIUM/BLACK COATINGS 
Selective black oxide conversion coating for aluminum 
(Description of U.S. Patent 3,971,674), 3:17311 
ALUMINIUM/CHARGED-PARTICLE TRANSPORT 
Electron slowing-down spectra in aluminum metal, 3:20380 
ALUMINIUM/CHEMICAL VAPOR DEPOSITION 
Deposition of uniform aluminum films on Kapton laminates by 
electron beam evaporation, 3:18845 (BDX-613-1801) 
ALUMINIUM/COATINGS 
Anodic coatings on aluminum as solar selective surfaces, 3:17325 
ALUMINIUM/DEPOSITION 
Rate and pressure dependence of contaminants in vacuum 
deposited aluminum films, 3:18850 (LA-UR-77-2110) 
ALUMINIUM/DIFFUSION COATINGS 
Protective coatings for high temperature alloys state of 
technology, 3:19036 
ALUMINIUM/ELECTRON COLLISIONS 
X-ray satellites (Holes, production mechanisms), 3:20138 
ALUMINIUM/HEAT TRANSFER 
Study of the phenomenon of local boiling at low heat fluxes with 
respect to different metallic surfaces and coolants under laminar 
flow conditions, 3:19511 
ALUMINIUM/ION COLLISIONS 
X-ray satellites (Holes, production mechanisms), 3:20138 
ALUMINIUM/ION EXCHANGE 
Analytical applications of resins containing amide and polyamine 
functional groups, 3:19264 (IS-T-783) 
ALUMINIUM/LEACHING 
Study of the acquisition of dissolved elements by waters of 
lixivation in granitic rocks in a temperature climate, 3:20077 
(LA-tr-77-48) 
ALUMINIUM/MAGNETORESISTANCE 
Low-temperature resistance of cyclically strained aluminum, 
3:18987 
ALUMINIUM/MATERIALS RECOVERY 
Energy recovery: preheating of solid loads by flue gas example: 
preheating of aluminum scrap by flue gas from a smelting 
furnace, 3:18624 
ALUMINIUM/PHYSICAL RADIATION EFFECTS 
Characterization of radiation damage effects by a DPA function 
(Fast neutrons), 3:19073 
Use of computer simulation to interpret channeling experiments, 
3:19113 
ALUMINIUM/PRODUCTION 
Energy consumption data base. Volume III, Chapter 4, Part 5. 
21980)” metals industry, SIC 33. Final report, 3:18481 (TID- 
2798 


ALUMINIUM BASE ALLOYS/MECHANICAL 


United States and foreign industrial energy use, 3:18608 
ALUMINIUM/SURFACE COATING 
Ambient-temperature conversion coating of aluminum for solar 
energy absorption (Aluma Black), 3:17305 
ALUMINIUM/TENSILE PROPERTIES 
Static tensile properties of boron-aluminum and boron-epoxy 
composites at cryogenic temperatures (4, 76, and 295°K), 
3:19156 
ALUMINIUM ALLOYS 
See also ALUMINIUM BASE ALLOYS 
ASTROLOY 
WASPALOY 
ZIRCALOY 
ALUMINIUM ALLOYS/ACOUSTIC EMISSION TESTING 
Comparison of the acoustic emission generated by tensile and 
compression testing of 7075 aluminum, 3:18925 (UCRL-77502) 
ALUMINIUM ALLOYS/COATINGS 
Protective coatings for high temperature alloys state of 
technology, 3:19036 
ALUMINIUM ALLOYS/CORROSION 
Aluminum alloy performance under dry cooling tower conditions, 
3:17403 (PNL-2392) 
Results of short-term corrosion evaluation tests at Raft River, 
3:17367 (TREE-1176) 
Vanadium pentaoxide corrosion, 3:19029 
ALUMINIUM ALLOYS/CORROSION RESISTANCE 
Protective coatings for high temperature alloys state of 
technology, 3:19036 
ALUMINIUM ALLOYS/CRACKS 
Fatigue crack growth rates of structural alloys at 4K, 3:18934 
ALUMINIUM ALLOYS/CRYSTAL-PHASE 
TRANSFORMATIONS 
Isothermal transformation studies on the effect of alloying 
elements (Mo, Ni, Cr, Mn, Al, Si, Co) in steels on the kinetics of 
the austenite to bainite transformation, 3:18882 (LBL-6068) 
ALUMINIUM ALLOYS/DECONTAMINATION 
Chemistry research and development. Research and development 
semiannual progress report, January-June 1977, 3:19339 (RFP- 
2680-A) 
ALUMINIUM ALLOYS/DISLOCATIONS 
Low-temperature thermal conductivity and dislocation structures 
in copper-aluminum alloys under high-cycle, low-stress fatigue, 
3:18982 
ALUMINIUM ALLOYS/ELECTRIC CONDUCTIVITY 
Thermal conductivity of selected alloys at low temperatures, 
3:18981 
ALUMINIUM ALLOYS/FATIGUE 
Fatigue crack growth rates of structural alloys at 4K, 3:18934 
ALUMINIUM ALLOYS/MACHINING 
Impact of surface integrity on machining productivity, 3:18846 
(CONF-750677-P 1) 
ALUMINIUM ALLOYS/MAGNETORESISTANCE 
Low-temperature resistance of cyclically strained aluminum, 
3:18987 
ALUMINIUM ALLOYS/MATERIALS TESTING 
Aluminum alloy performance under dry cooling tower conditions, 
3:17403 (PNL-2392) 
ALUMINIUM ALLOYS/MILLING 
Impact of surface integrity on machining productivity, 3:18846 
(CONF-750677-P1) 
ALUMINIUM ALLOYS/OXIDATION 
Oxidation behavior of titanium aluminides, 3:19032 
Oxides associated with the improved air oxidation performance of 
some niobium intermetallics and alloys, 3:19020 
ALUMINIUM ALLOYS/PHYSICAL RADIATION EFFECTS 
Computer simulation of radiation effects in an ordered binary 
alloy, 3:19074 
Microstructural changes in ion-irradiated commercial alloys (475 
to 725°C), 3:19104 
Nickel-ion damage in a precipitation-hardened nickel-aluminum 
(525 to 725°C), 3:19105 
ALUMINIUM ALLOYS/THERMAL CONDUCTIVITY 
Low-temperature thermal conductivity and dislocation structures 
in copper-aluminum alloys under high-cycle, low-stress fatigue, 
3:18982 
Thermal conductivity of selected alloys at low temperatures, 
3:18981 
ALUMINIUM BASE ALLOYS/CRACKS 
Fatigue crack growth rates of structural alloys at 4K, 3:18934 
ALUMINIUM BASE ALLOYS/ELECTRIC CONDUCTIVITY 
Electrical and mechanical properties of dilute aluminum-gold 
alloys at 300, 77, and 4.2 K, 3:18985 
ALUMINIUM BASE ALLOYS/FATIGUE 
Fatigue crack growth rates of structural alloys at 4K, 3:18934 
ALUMINIUM BASE ALLOYS/MECHANICAL PROPERTIES 
Electrical and mechanical properties of dilute aluminum-gold 
alloys at 300, 77, and 4.2 K, 3:18985 





ALUMINIUM BASE ALLOYS/MICROSTRUCTURE 


ALUMINIUM BASE ALLOYS/MICROSTRUCTURE 
Solidification microstructures of aluminum-uranium alloys, 
3:18874 (CONF-750677-P2) 
ALUMINIUM BASE ALLOYS/STRESS CORROSION 
Chemistry research and development. Research and development 
semiannual progress report, January-June 1977, 3:19339 (RFP- 
2680-A 
ALUMINIUM CHLORIDES/ABSORPTION SPECTRA 
Vapor phase spectroscopy of complex lanthanide halide-aluminum 
halide molecular species, 3:19276 (CONF-770957-2) 
ALUMINIUM CHLORIDES/FLUORESCENCE 
Vapor phase spectroscopy of complex lanthanide halide-aluminum 
halide molecular species, 3:19276 (CONF-770957-2) 
ALUMINIUM FLUORIDES/ABSORPTION SPECTRA 
Spectroscopic investigation of fluorophosphate and 
fluoroberyllate glasses activated by ions of trivalent neodymium 
(20A1(Pos)2-40BaF2-30-MgF2-10SrF2 and 44BeF2-15AIFs3- 
12CaF2--9SrF2-6MgF2-3BaF2-6KF), 3:19192 (UCRL-Trans- 
11306) 
ALUMINIUM OXIDES 
See also SPINELS 
ALUMINIUM OXIDES/CRYSTAL DEFECTS 
Electronic structure of defects in oxides. Progress report, 
December 1, 1976-November 30, 1977, 3:19149 (ORO-4837-4) 
ALUMINIUM OXIDES/DEFORMATION 
High temperature plastic deformation in stoichiometric spinel 
(MgAlhO,), 3:19124 (COO-4217-2) 
ALUMINIUM OXIDES/DUCTILE-BRITTLE TRANSITIONS 
High temperature plastic deformation in stoichiometric spinel 
(MgAl2O,), 3:19124 (COO-4217-2) 
ALUMINIUM OXIDES/ELECTRONIC STRUCTURE 
Electronic structure of defects in oxides. Progress report, 
December 1, 1976-November 30, 1977, 3:19149 (ORO-4837-4) 
ALUMINIUM OXIDES/FABRICATION 
Plasma-sprayed tantalum/alumina cermets, 3:19118 (SAND-76- 
8054 


ALUMINIUM OXIDES/PARTICLE SIZE 
Alumina lapping abrasive study, 3:19129 (BDX-613-1692) 
ALUMINIUM OXIDES/PHOTON COLLISIONS 
Gas release from surfaces under x-ray impact: photodesorption, 
photocatalysis, 3:20178 
ALUMINIUM OXIDES/PHYSICAL RADIATION EFFECTS 
Damage energy functions for compounds and alloys, 3:20765 (LA- 
UR-77-1445) 
Damage energy functions for compounds and alloys, 3:19077 
Defect aggregation in irradiated oxides, 3:19146 (COO-2119-18) 
Electronic structure of defects in oxides. Progress report, 
December 1, 1976-November 30, 1977, 3:19149 (ORO-4837-4) 
HVEM studies of irradiation damage in oxides, 3:19147 (COO- 
2119-20) 
ALUMINIUM OXIDES/SPUTTERING 
Aluminum oxide sputtering: a new approach to understanding the 
sputtering process for binary targets (15- and 40-kV Ar*, 15-kV 
H*; yields), 3:20125 
ALUMINIUM OXIDES/TENSILE PROPERTIES 
Plasma-sprayed tantalum/alumina cermets, 3:19118 (SAND-76- 


8054) 
ALUMINIUM OXIDES/WEAR 
Failure mechanisms of superhard materials when cutting 
superalloys, 3:19130 (CONF-750677-P1) 
ALUMINIUM PHOSPHATES/ABSORPTION SPECTRA 
Spectroscopic investigation of fluorophosphate and 
fluoroberyllate glasses activated by ions of trivalent neodymium 
(20A1(Pos)2-40BaF2-30-MgF2-10SrF2 and 44BeF2-15A1Fs3- 
city abated: 3:19192 (UCRL-Trans- 
1 
ALUMINIUM SULFIDES/ELECTRONIC STRUCTURE 
Optical properties of the chalcopyrite semiconductors ZnGeP2, 
ZnGeAsz, CuGaS2, CuAIS2, CulnSe2, and AgInSez, 3:19190 
ALUMINIUM SULFIDES/REFLECTIVITY 
Optical properties of the chalcopyrite semiconductors ZnGeP2, 
ZnGeAsz, CuGaS2, CuAlS2, CulnSe2, and AgInSez, 3:19190 
AMBERLITE 
See ORGANIC ION EXCHANGERS 
AMERICIUM/COMPLEXOMETRY 
Research in nuclear chemistry. Progress report, March 1, 1977- 
February 28, 1978, 3:19335 (COO-1797-77) 
AMERICIUM/ION EXCHANGE 
Actinide Partitioning and Transmutation Program. Progress 
report, April 1-June 30, 1977, 3:16908 (ORNL/TM-6056) 
Research in nuclear chemistry. Progress report, March 1, 1977- 
February 28, 1978, 3:19335 (COO-1797-77) 
AMERICIUM/RADIONUCLIDE MIGRATION 
Determination of distribution ratios and diffusion coefficients of 
neptunium, americium, and curium in soil-aquatic environments. 
Annual report, August 1, 1976-July 31, 1977, 3:19735 (RLO- 
2221-T-12-3) 
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AMERICIUM/RECOVERY 
Chemistry research and development. Research and development 
semiannual progress report, January-June 1977, 3:19339 (RFP- 
2680-A) 
AMERICIUM/SEPARATION PROCESSES 
Chemistry research and development. Research and development 
semiannual progress report, January-June 1977, 3:19339 (RFP- 
2680-A) 
AMERICIUM/SOLVENT EXTRACTION 
Actinide Partitioning and Transmutation Program. Progress 
report, April 1-June 30, 1977, 3:16908 (ORNL/TM-6056) 
Research in nuclear chemistry. Progress report, March 1, 1977- 
February 28, 1978, 3:19335 (COO-1797-77) 
AMERICIUM/X-RAY FLUORESCENCE ANALYSIS 
Determination of actinide elements in nuclear fuels by x-ray 
analysis, 3:19239 
AMERICIUM 241/MICRODOSIMETRY 
Microscopic a-dosimetry and morphometry i in the skeleton 
(Autoradiographic **1Am and 7°°Pu microdosimetry in rat 
bones), 3:20004 (ORNL-tr-4508) 
AMERICIUM 241/TISSUE DISTRIBUTION 
Microscopic a-dosimetry and morphometry i in the skeleton 
(Autoradiographic **1Am and 7°°Pu microdosimetry in rat 
bones), 3:20004 (ORNL-tr-4508) 
AMERICIUM 243/ISOTOPE PRODUCTION 
Transuranium Processing Plant semiannual report of production, 
status, and plans for period ending June 30, 1977, 3:19340 
(ORNL-S5358) 
AMINES 
See also ADENINES 
CYSTAMINE 
MEA 
TAURINE 
AMINES/ELASTICITY 
Director bend mode behavior near a nematic to smectic-A phase 
transition (Cyanobenzylidene octyloxyaniline), 3:19193 
AMINES/LIGHT SCATTERING 
Director bend mode behavior near a nematic to smectic-A phase 
transition (Cyanobenzylidene octyloxyaniline), 3:19193 
AMINES/LUNG CLEARANCE 
Radioisotope scintigraphy for the study of dynamics of amine 
regulation by the human lung, 3:19889 
AMINES/METABOLISM 
Radioisotope scintigraphy for the study of dynamics of amine 
regulation by the human lung, 3:19889 
AMINO ACIDS 
See also CYSTEINE 
DCTA 
DTPA 
EDTA 
SERINE 
TRYPTOPHAN 
AMINO ACIDS/EXCITED STATES 
Electronic excitation of composite systems. Final report, June 1, 
1969-July 31, 1977, 3:19319 (COO-2039-33) 
AMINO ACIDS/NUCLEAR MAGNETIC RESONANCE 
Applications of stable isotopes (1*C, °N), 3:19875 (LA-6898-PR) 
AMINOETHANESULFONIC ACID 
See TAURINE 
AMINOETHANETHIOL 
See MEA 
AMINOGLYCIDES 
See AMINES 
6-AMINOPURINE 
See ADENINES 
AMMONIA/CHEMICAL REACTIONS 
Man-made airborne acidity and its determination, 3:19689 (IVL-B- 
341A) 
AMMONIA/ELECTRIC CONDUCTIVITY 
Low temperature electrical measurements of vapor deposited 
sodium-ammonia films, 3:19189 (TID-27647) 
AMMONIA/PRECIPITATION SCAVENGING 
Model for the reversible washout of sulfur dioxide, ammonia and 
carbon dioxide from a polluted atmosphere and the production 
of sulfates in raindrops (Acid rain production), 3:19683 (BNL- 
22576) 
AMMONIA/PRODUCTION 
Chemical production from waste carbon monoxide: its potential 
for energy conservation, 3:18633 (BNWL-2137) 
Start-up modes for large-tonnage ammonia production units, 
3:17111 
AMMONIA/PURIFICATION 
Removal of carbon dioxide from gas with concentrated solutions 
of monoethanolyamine, 3:17113 
AMMONIA/SYNTHESIS 
Development and introduction of ammonia synthesis reactors with 
low hydraulic resistance, 3:17112 
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Process for treating gases in the ammonia synthesis (Patent; 
separation and dehydration of gases leaving synthesis reactor), 
3:17110 

Removal of carbon dioxide from gas with concentrated solutions 
of monoethanolyamine, 3:17113 

Thermochemical processing of corn, 3:17171 (CONF-770368-) 

AMMONIA/THERMOCHEMICAL HEAT STORAGE 

Australian solar energy research, 3:17343 

AMMONIUM COMPOUNDS/DECOMPOSITION 

Simple thermal decomposition reactions for storage of solar 
thermal energy (Ammonium hydrogen sulfate), 3:17337 (ALO/ 
3701-76/1) 

AMMONIUM COMPOUNDS/THERMOCHEMICAL HEAT 

STORAGE 

Operational chemical storage cycles for solar energy (Methanol 
and ammonium hydrogen sulfate), 3:17338 (ALO/3701-76/1) 

Simple thermal decomposition reactions for storage of solar 
thermal energy (Ammonium hydrogen sulfate), 3:17337 (ALO/ 
3701-76/1) 

AMP 
(Adenosine monophosphate.) 
AMP/BIOLOGICAL RADIATION EFFECTS 

Effects of bipenst and dimethylsulfoxide on adenylic nucleotide 

content of liver of irradiated animals (Rats, x radiation), 3:19985 
AMPHIBIANS 

See also SAALAMANDERS 
AMPHIBIANS/BIOLOGICAL RADIATION EFFECTS 

Radioecological studies of amphibians. Annual progress report, 
June 16, 1974-June 15, 1975 (Freshwater ecosystems), 3:19808 
(RLO-2227-T8-7) 

ANEMIAS/ETIOLOGY 
Dichloromethane as an antisickling agent in sickle cell 
hemoglobin, 3:19819 (BNL-23378) 
ANGIOGRAPHY 
See BIOMEDICAL RADIOGRAPHY 
BLOOD VESSELS 
ANHYDRIDES/ELECTRONIC STRUCTURE 

Electronic transitions of some pi-molecular charge transfer 
complexes (Anthracene-pyromellitic dianhydride (PMDA) or 
pyrene-PMDA in naphthalene-PMDA host), 3:19303 (IS-T-788) 

ANIMAL CELLS 
See also SOMATIC CELLS 
TUMOR CELLS 
ANIMAL CELLS/BIOCHEMICAL REACTION KINETICS 

Specific cell RNA meciators and the mechanism of Fv-1 gene 

restriction, 3:19904 (CONF-770979-1) 
ANIMAL CELLS/BIOCHEMISTRY 

Histone composition of nucleosomes isolated from cultured 
Chinese hamster cells, 3:19830 

Regulation of 24,25-dihydroxyvitamin Ds production in cultures 
of monkey kidney cells, 3:19831 

ANIMAL CELLS/BIOLOGICAL RADIATION EFFECTS 

Nuclear proteins and DNA in rat myocardium myocytes 
following local irradiation (Gamma radiation), 3:19973 

Physical dosimetry and radiobiology studies, 3:19936 (LA-6898- 
PR) 

Radiation and biophysical studies on cells and viruses. Progress 
report, April 1, 1976-June 30, 1977 (Gamma radiation, alpha 
particles), 3:19937 (ORO-2832-184) 

ANIMAL CELLS/BIOLOGICAL RECOVERY 

Glial recovery patterns in rat corpus callosum after x irradiation 

during infancy, 3:19971 
ANIMAL CELLS/CELL DIFFERENTIATION 
Glial recovery patterns in rat corpus callosum after x irradiation 
during infancy, 3:19971 
ANIMAL CELLS/CHROMOSOMAL ABERRATIONS 
Cytogenetics, 3:20013 (LA-6898-PR) 
ANIMAL CELLS/CYTOLOGY 

Detailed studies on the application of three fluorescent antibiotics 

for DNA staining in flow cytometry, 3:19857 (LA-UR-77-2748) 
ANIMAL CELLS/DATA ANALYSIS 

Development of flow-systems instrumentation for rapid cell 

analysis and sorting, 3:19854 (LA-6898-PR) 
ANIMAL CELLS/ELECTRON MICROSCOPY 
Histone composition of nucleosomes isolated from cultured 
Chinese hamster cells, 3:19830 
ANIMAL CELLS/METABOLISM 
Cellular metabolism (UV radiation), 3:19934 (LA-6898-PR) 
ANIMAL CELLS/RADIOSENSITIVITY 

Ro-07-0582 as a radiosensitizer and cytotoxic agent 

(Nitroimidazoles, nitrofurans), 3:19939 
ANIMAL FEEDS 

See also FORAGE 
ANIMAL FEEDS/RADIOACTIVITY 

Transfer coefficients for the prediction of the dose to man via the 
forage-cow-milk pathway from radionuclides released to the 
biosphere, 3:20000 (UCRL-51939) 


ANTIPROTON REACTIONS 


ANIMAL SHELTERS/AIR CONDITIONING 
Efficient use of energy in stable climatization by means of control 
systems and heat-recovery equipment, 3:18605 
ANIMAL SHELTERS/ENERGY CONSERVATION 
Energy conservation and solar heating in poultry production, 


3:17245 
ANIMAL SHELTERS/ENERGY CONSUMPTION 
Natural energy use in swine production, 3:18606 
ANIMAL SHELTERS/HUMIDITY CONTROL 
Efficient use of energy in stable climatization by means of control 
systems and heat-recovery equipment, 3:18605 
ANIMAL SHELTERS/SOLAR SPACE HEATING 
— conservation and solar heating in poultry production, 
217245 
Natural energy use in swine production, 3:18606 
Research in solar heating for milking parlors, 3:17246 
ANIMAL SHELTERS/SOLAR WATER HEATERS 
Research in solar heating for milking parlors, 3:17246 
ANNELIDS/CONTAMINATION 
Accumulation and release of fuel-oil-derived diaromatic 
—— by the polychaete Neanthes arenaceodentata, 
:200 
ANNUAL CYCLE ENERGY SYSTEM/ENERGY 
CONSERVATION 
Annual Cycle Energy System concept and application, 3:18577 
ANNULAR CORE PULSE REACTOR 
See ACPR REACTOR 
ANOXIA/BIOLOGICAL EFFECTS 
Effects of hemorrhage, hypoxia, and a preparation of 
erythropoietin on thrombopoiesis, 3:19915 
ANTENNAS 
See also RADIO EQUIPMENT 
ANTENNAS/PERFORMANCE 
Short-pulse characteristics of the conical spiral antenna, 3:19527 
ANTHRACENE/CHEMICAL REACTION 
Coal-related research, catalysis, and organic chemistry, 3:16433 
(ORNL-5297) 
ANTHRACENE/ELECTRONIC STRUCTURE 
Electronic transitions of some pi-molecular charge transfer 
complexes (Anthracene-pyromellitic dianhydride (PMDA) or 
pyrene-PMDA in naphthalene-PMDA host), 3:19303 (IS-T-788) 
ANTHRACITE/MICROHARDNESS 
Question of the accuracy of the determination of the 
microhardness of anthracites, 3:16454 
Sclerometry of anthracites, 3:16436 
ANTHRACITE/MINING 
Energy consumption data base. Volume III, Chapter 2. The 
mining sector, SIC Division B. Final report, 3:18484 (TID- 
27983) 
ANTHROPOLOGY/MEETINGS 
47th ANZAAS Congress (abstracts). Vol. II, Sections 21-33, 
3:20790 
ANTIGEN-ANTIBODY REACTIONS/MATHEMATICAL 
MODELS 
Integro-differential equation analysis of non-contiguous partially 
compartmented systems (Antigen-antibody induced particulate 
aggregation in vitro), 3:19908 (TID-27930) 
ANTIGENS 
See also TOXINS 
ANTIGENS/RADIOIMMUNOASSAY 
Demonstration of subtype (D or Y)-specific determinants on the 
surface of the presumed hepatitis B virus (Radioimmunoassay), 
3:19884 
ANTIGENS/RADIOSENSITIVITY EFFECTS 
Acetylcholine content and cholinesterase activity as related to the 
combined effects of allergen and radiation (Rats, gamma 
radiation), 3:19982 
ANTIMONY/EMISSION SPECTROSCOPY 
Development and evaluation of a hydride technique for As, Sb, 
and Se determinations by inductively coupled plasma-atomic 
emission spectroscopy, 3:19244 (IS-T-776) 
ANTIMONY/ION COLLISIONS 
K-shell x-ray production cross sections of selected elements from 
Nb through Gd for incident protons and alphas from 0.6 to 2.4 
MeV (0.6 to 2.4 MeV), 3:20136 
ANTIMONY COMPOUNDS/ELECTRICAL PROPERTIES 
Wavelength modulation spectroscopy of semiconductors, 3:19185 
(LBL-6919) 
ANTIMONY COMPOUNDS/OPTICAL PROPERTIES 
Wavelength modulation spectroscopy of semiconductors, 3:19185 
(LBL-6919) 
ANTIOXIDANTS 
Antioxidant activity of lipids and radiosensitivity. 4. Effect of diet 
on animal radiosensitivity (Mice, guinea pigs), 3:19974 
ANTIPROTON REACTIONS 
Search for charm in pion and anti-proton interactions near 
threshold (8.5 to 15.0, cross sections, branching ratios), 3:20212 
(COO-3072-89) 





ANTIPROTONS/PARTICLE PRODUCTION 


ANTIPROTONS/PARTICLE PRODUCTION 
"Subthreshold” production of antiprotons and kaons in p-nucleus 
collisions, 3:20219 
ANTIREFLECTION COATINGS/PERFORMANCE TESTING 
Damage resistance of AR-coated germanium surfaces for 
nanosecond CO, laser pulses, 3:20739 (LA-UR-77-2530) 
ANTIREFLECTION COATINGS/PHYSICAL RADIATION 
EFFECTS 
Effects of barrier layers and surface smoothness on 150-ps, 1.064- 
pm laser damage of AR coatings on glass, 3:19206 (UCRL- 


80043) 
APARTMENT BUILDINGS/AIR CONDITIONING 

District heating and — utilizing temperature differences of 
Chicago waters, 3:18641 

APARTMENT BUILDINGS/CENTRAL HEATING PLANTS 
Solar energy and the central system, 3:17232 (NP-22271) 
APARTME iT BUILDINGS/ENERGY CONSERVATION 

Automated individual area energy control in commercial and 
residential buildings, 3:18535 (CONF-7605138-) 

Energy conservation in an old 3-story apartment complex, 3:18562 

Heat recovery from waste water in domestic buildings, 3:18575 

Mixed strategies for energy conservation and alternative energy 
utilization (solar) in buildings. Final report. Volume III. 
Appendixes (10 appendices), 3:18388 (SAN/1234-1/3) 

APARTMENT BUILDINGS/HEAT RECOVERY EQUIPMENT 

Heat recovery from waste water in domestic buildings, 3:18575 

APARTMENT BUILDINGS/SOLAR AIR CONDITIONERS 

Mixed strategies for energy conservation and alternative energy 
utilization (solar) in buildings. Final report. Volume II. Detailed 
results (New York, Atlanta, Omaha, and Albuquerque), 3:18387 
(SAN/1234-1/2) 

Mixed strategies for energy conservation and alternative energy 
utilization (solar) in buildings. Final report. Volume III. 
Appendixes (10 appendices), 3:18388 (SAN/1234-1/3) 

APARTMENT BUILDINGS/SOLAR SPACE HEATING 

Mixed strategies for energy conservation and alternative energy 
utilization (solar) in buildings. Final report. Volume II. Detailed 
results (New York, Atlanta, Omaha, and Albuquerque), 3:18387 
(SAN/1234-1/2) 

Mixed strategies for energy conservation and alternative energy 
utilization (solar) in buildings. Final report. Volume III. 
Appendixes (10 appendices), 3:18388 (SAN/1234-1/3) 

Solar energy and the central system, 3:17232 (NP-22271) 

APARTMENT BUILDINGS/SOLAR WATER HEATERS 

Solar energy and the central system, 3:17232 (NP-22271) 

APARTMENT BUILDINGS/SOLAR WATER HEATING 

Project SAGE: solar assisted gas energy. Interim report number 

two, CCMS Solar Energy Pilot Study, 3:17269 (JPL-5030-34) 
APARTMENT BUILDINGS/SPACE HEATING 

Automated individual area energy control in commercial and 
residential buildings, 3:18535 (CONF-7605138-) 

District heating and cooling utilizing temperature differences of 
Chicago waters, 3:18641 

APARTMENT BUILDINGS/THERMAL INSULATION 
Energy conservation in an old 3-story apartment complex, 3:18562 
APPALACHIA/NATURAL GAS DEPOSITS 

ERDA sponsored projects in the massive hydraulic fracturing of 
resources in the Appalachian Basin: a status report, 3:16761 
(COO/4166-1) 

APPARATUS 
See ta T 
APPLIANCES 
See also AIR CONDITIONERS 
CLOTHES DRYERS 
CLOTHES WASHERS 
DISHWASHERS 
ELECTRIC APPLIANCES 
GAS APPLIANCES 
REFRIGERATORS 
STOVES 
WATER HEATERS 
APPLIANCES/ENERGY EFFICIENCY 
er management and appliance efficiency in residences, 
18573 
APPLIANCES/HYDROGEN FUELS 
Technical prospects for commercial and residential distribution 
and utilization of hydrogen, 3:17086 
APRA REACTOR 
See APRF REACTOR 
APRF REACTOR/REACTOR LATTICE PARAMETERS 
a and calculation of fast pulse reactor spectral indices, 
:18078 


AQUATIC ECOSYSTEMS/BIOLOGICAL RADIATION 
EFFECTS 
Modeling techniques for predicting long-term consequences of the 
effects of radiation on natural aquatic populations and 
ecosystems (Biological effects of release of radionuclides into 
aquatic environments), 3:19807 (CONF-771115-2) 
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AQUATIC ECOSYSTEMS/MINERAL CYCLING 
Metabolic and environmental aspects of fusion reactor activation 
Brey niobium, 3:20047 (ORNL/TM-5496) 
AQUATIC ECOSYSTEMS/MONITORING 
Design and analysis of aquatic monitoring programs at nuclear 
power plants (Concept of control and treatment station pairs 
applicable to monitoring effects of chemical, radioactive, or 
thermal effluents), 3:19 se (PNL-2423) 
AQUATIC ECOSYSTEMS/NUTRIENTS 
Nutrient dynamics of we ano riverine marshes and the role of 
emergent macrophytes, 3:19767 (CONF-770248-1) 
AQUATIC ECOSYSTEMS/PRODUCTIVITY 
Effects of environmental stress on the community anaes a and 
productivity of salt marsh epiphytic communities. Progr 
_ rt, September 1, 1976-August 31, 1977, 3:19782 (COO- 3254- 
4 


AQUATIC ECOSYSTEMS/RADIONUCLIDE MIGRATION 
Ecological behavior and effects of energy related pollutants. 
Progress report, June 1976-August 1977 (SO2 impact on 
survival and stability of plant species; fallout °7Cs transfer 
processes in Southeastern Coastal Plain ecosystem), 3:19696 
{ORO-2412-85) 
Environmental and radiological safety studies. Interaction of 
238 PuO, heat sources with terrestrial and aquatic environments. 
Progress report, July 1-September 30, 1977, 3:20056 (LA-7033- 


PR) 
AQUATIC ECOSYSTEMS/TEMPERATURE EFFECTS 
Evaluation of thermal impact of cooling water discharges into 
Mediterranean coastal waters, 3:19812 
AQUATIC ECOSYSTEMS/TOLERANCE 
Development of methodology and apparatus for the bioassay of 
oil, 3:20010 (CONF- 730386-) 
AQUATIC ECOSYSTEMS/WATER POLLUTION 
Interaction of chemical pollutants and virus in a crustacean: a 
novel bioassay system, 3:20032 
AQUATIC ORGANISMS 
(Unspecified biota characteristic of aquatic ecosystems.) 
See also CRUSTACEANS 
FISHES 


MOLLUSCS 
Hydrocarbon studies in Pugent Sound and off the Washington 
Coast. Progress report, March paps pen 1977 (Natural 
distribution in marine organisms and sediments and 
contamination by petroleum), 3:19768 (RLO/2225/T 40-2) 
ee ORGANISMS/BIOLOGICAL RADIATION 


Modeling techniques for predicting long-term consequences of the 


effects of radiation on natural aquatic populations and 
ecosystems (Biological effects of release of radionuclides into 
aquatic environments), 3:19807 (CONF-771115-2) 
AQUATIC ORGANISMS/BIOLOGICAL RECOVERY 
Restoration of seagrasses with economic analysis, 3:19772 
AQUATIC ORGANISMS/BIOMASS 
me ry Wout R/V Thomas G. Thompson, cruise TT111, 
ashington, to Seattle, Washington, 15 September-5 
Gude’ 1976, 3:20082 (RLO/2225/T26-44) 
Transport and transfer rates in the waters of the continental shelf. 
Annual report, 3:20078 (COO-2185-19) 
AQUATIC ORGANISMS/CONTAMINATION 
Aquatic pollutants and biologic effects with emphasis on 
neoplasia, 3:19786 
Occurrence and fate of organic and inorganic contaminants in 
marine animals, 3:19790 
AQUATIC ORGANISMS/CULTIVATION TECHNIQUES 
Restoration of seagrasses with economic analysis, 3:19772 
AQUATIC ORGANISMS/DISTRIBUTION 
Environmental status of the Lake Michigan region. Volume 6. 
Zoobenthos of Lake Michigan, 3:19766 - iaieiec dees 6)) 
AQUATIC ORGANISMS/FOOD CHAIN 
Preliminary report, R/V Thomas G. a cruise TT111, 
Westport, Washington, to Seattle, Washington, 15 September-5 
October 1976, 3:20082 (RLO/2225/T26-44) 
AQUATIC ORGANISMS/METABOLISM 
In vitro metabolism of xenobiotics in some marine animals, 3:19797 
a of aromatic hydrocarbons in marine organisms, 
:19872 
AQUATIC ORGANISMS/MONITORING 
Environmental status of the Lake Michigan region. Volume 6. 
Zoobenthos of Lake Michigan, 3:19766 (ANL/ES-40(Vol. 6)) 
AQUATIC ORGANISMS/MORTALITY 
Reinvestigation of Southern California rocky intertidal beaches 
three and one-half years after the 1969 Santa Barbara oil spill: a 
Doge report, 3:20011 (CONF-730386-) 
AQUATIC ORGANISMS/NEOPLASMS 
In vitro metabolism of xenobiotics in some marine animals, 3:19797 
Role of the registry of tumors in lower animals in the study of 
environmental carcinogenesis in aquatic animals, 3:20030 
Systematic collaborative studies on neoplasms in marine animals as 
related to the environment, 3:19902 
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AQUATIC ORGANISMS/NUTRIENTS 
Transport and transfer rates in the waters of the continental shelf. 
Annual report, 3:20078 (COO-2185-19) 
AQUATIC ORGANISMS/PATHOLOGICAL CHANGES 
Design and analysis of aquatic monitoring programs at nuclear 
power plants (Concept of control and treatment station pairs 
applicable to monitoring effects of chemical, radioactive, or 
thermal effluents), 3:19783 (PNL-2423) 
AQUATIC ORGANISMS/POLLUTION 
Techniques for analysis of paraffin hydrocarbons and for 
interpretation of data to assess oil spill effects in aquatic 
organisms, 3:19775 (CONF-730386-) 
AQUATIC ORGANISMS/TAXONOMY 
Environmental status of the Lake Michigan region. Volume 6. 
Zoobenthos of Lake Michigan, 3:19766 (ANL/ES-40(Vol.6)) 
AQUATIC ORGANISMS/TEMPERATURE DEPENDENCE 
Cold shock to aquatic = guidance for power-plant siting, 
design, and operation, 
AQUATIC ORGANISMS/TEMPERATURE EFFECTS 
Predicting effects of cold shock: modeling the decline of a thermal 
lume, 3:19810 (PNL-2411) 
AQUEOUS SOLUTIONS/RADIOLYSIS 
Proceedings of the fourth Tihany symposium on radiation 
chemistry, 3:19328 
AQUEOUS SOLUTIONS/TEMPERATURE CONTROL 
Thermostatic water bath for experimental studies in aqueous 
solutions, 3:19274 
AQUIFERS/EVALUATION 
— simulation of the yiel vine of the Elliot Park- 
urgoon aquifer in eastern Clearfield and western Centre 
Counties, Pennsylvania, 3:16468 (SR-113) 
AQUIFERS/HEAT STORAGE 
Underground storage of heat, 3:18265 (CONF-7605137-1(trans)) 
ARAB REPUBLIC OF EGYPT 
See EGYPTIAN ARAB REPUBLIC 
ARC WELDING/EMISSION SPECTROSCOPY 
Fundamental mechanisms of penetration in GTA welding, 3:18854 
(RFP-2681) 
ARCHAEOLOGY/MEETINGS 
47th ANZAAS Congress (abstracts). Vol. II, Sections 21-33, 
3:20790 
ARCHITECTURE/COMPUTER-AIDED DESIGN 
Computer aided preliminary energy analysis and energy use 
options for architectural students, 3:17248 
ARCHITECTURE/MEETINGS 
47th ANZAAS Congress (abstracts) Vol. I, Sections 1-18, 3:20083 
ARCTIC REGIONS/NATURAL GAS DEPOSITS 
Methane hydrate in the sea floor: a significant resource, 3:16748 
ARCTIC REGIONS/OIL SPILLS 
United States Coast Guard Arctic oil-pollution program, 3:16707 
ARCTIC REGIONS/PETROLEUM DEPOSITS 
Assessing the development decision-making process: a case study 
of Canadian frontier petroleum development, 3:18440 
ARCTIC REGIONS/REVEGETATION 
Terrestrial oil spills in Alaska: environmental effects and recovery, 
3:19753 (CONF-730386-) 
ARGON/ATOM-ATOM COLLISIONS 
Interaction of rare gas metastable atoms (Differential and total 
cross sections, elastic scattering, ionization, potential scattering, 
phase shifts, rate constants), 3:20165 (LBL-6935) 
ARGON/ION-ATOM COLLISIONS 
Ionization processes in ion/atom collisions as viewed in the 
forward direction (Singly and doubly differential cross 
sections), 3:20180 
ARGON/LATTICE PARAMETERS 
Neutron scattering study of **Ar monolayer films adsorbed on 
graphite, 3:19172 
ARGON/LUMINESCENCE 
Phenomenon of a short large argon flash triggered by the charge 
detonations, 3:20196 (LA-tr-77-64) 
ARGON/MELTING POINTS 
X-ray diffraction study of compressed solid argon and krypton, 
3:19179 (COO-1198-1186) 
ARGON/NEUTRON DIFFRACTION 
Neutron scattering study of **Ar monolayer films adsorbed on 
graphite, 3:19172 
ARGON 36/ISOTOPE EFFECTS 
Fundamental studies in isotope chemistry. Progress report, 1 July 
1976-30 Jun 1977, 3:19298 (COO-3498-33) 
ARGON 36/ISOTOPIC EXCHANGE 
Fundamental studies in isotope chemistry. Progress report, 1 July 
1976-30 Jun 1977, 3:19298 (COO-3498-33) 
ARGON 39/ENERGY LEVELS 
* Ar(p,d)**Ar reaction at E/sub p/ = 35 MeV, 3:20294 
ARGON 40 REACTIONS/COMPOUND-NUCLEUS REACTIONS 
Nuclear chemistry, 3:19330 (ORNL-5297) 
ARGON 40 REACTIONS/SCALING LAWS 
Evidence for the characterization of heavy-ion reactions by the 
ratio E/B, 3:2032° 


ARSENIC/EMISSION SPECTROSCOPY 


ARGON 40 TARGET/PROTON REACTIONS 
#° Ar(p,d)*®Ar reaction at E/sub p/ = 35 MeV, 3:20294 
ARGON IONS/COLLISIONS 
Aluminum oxide sputtering: a new approach to understanding the 
sputtering process for binary targets (15- and 40-kV Ar*, 15-kV 
H*; yields), 3:20125 
Ion scattering studies of some actinide materials (E < 650 eV), 
3:20114 (LA-UR-77-2072) 
Radiochemical study of the reactions of heavy ions with gold, 
3:20115 (LBL-6526) 
ARGON IONS/DOSIMETRY 
Physical dosimetry and radiobiology studies, 3:19936 (LA-6898- 


PR) 
ARID LANDS/AGRICULTURE 
Intensive food- — systems in a developing agricultural 
community, 3:18499 
ARID LANDS/ENERGY CONSUMPTION 
Development in an arid region: the energy picture, 3:18348 
ARID LANDS/ENERGY SOURCE DE IPMENT 
Energy and water needs in arid zones; regionalization and 
planning: the case of Saudi Arabia, 3: 18346 
ARID LANDS/IRRIGATION 
Impacts of increasing energy scarcity in irrigated agriculture: an 
empirical study from the arid Southwest, 9:18611 
ARID LANDS/RESOURCE ASSESSMENT 
UNITAR and State of California conference on alternative 
strategies for desert develo meas management, 3:18343 
ARIZONA/ENERGY CONS 
Development in an arid region: the energy picture, 3:18348 
ARIZONA/HEALTH HAZARDS 
Summary of the Phase II, Title I engineering assessment of 
inactive uranium mill tailings, Tuba City site, Tuba City, 
Arizona, 3:19762 (GJT-5S) 
ARIZONA/RADIATION MONITORING 
Summary of the Phase II, Title I engineering assessment of 
inactive uranium mill tailings, Tuba City site, Tuba City, 
Arizona, 3:19762 (GJT-5S) 
ARKANSAS POWER-LIGHT-2 REACTOR 
See ARKANSAS-2 REACTOR 
ARKANSAS-2 REACTOR/FUEL ELEMENTS 
Criticality analysis of dry fuel in ANO-2 fuel storage pool, 3:17624 
ARKANSAS-2 REACTOR/FUEL POOLS 
Criticality analysis of dry fuel in ANO-2 fuel storage pool, 3:17624 
ARMY PULSED REACTOR ASSEMBLY 
See APRF REACTOR 
AROMATICS 
See also BENZENE 
BIPHENYL 
CONDENSED AROMATICS 


DDT 
TERPHENYLS 
TOLUENE 
AROMATICS/BIODEGRADATION 
Effects of microbial activity on aquatic pollutants, 3:19792 
AROMATICS/BIOLOGICAL EFFECTS 
Hepatomas and other ee mo eaet in the Atlantic hagfish (Myxine 
glutinosa): a histopathologic and chemical study, 3:19795 
In vitro metabolism of xenobiotics in some marine animals, 3:19797 
AROMATICS/CRYSTAL STRUCTURE 
Chemical physics, 3:19304 (ORNL-5297) 
AROMATICS/EXCITED STATES 
Electronic excitation of composite systems. Final report, June 1, 
1969-July 31, 1977, 3:19319 (COO-2039-33) 
AROMATICS/GAS CHROMATOGRAPHY 
Determination of aromatic organic constituents in effluent with 
combined gas chromatography-mass spectrometry, 3:19251 
AROMATICS/MASS SPE! OSCOPY 
Determination of aromatic organic constituents in effluent with 
combined gas chromatography-mass spectrometry, 3:19251 
Interpretation of the mass spectra of products of coal pyrolysis, 
3:16447 


AROMATICS/METABOLISM 
Metabolism of aromatic hydrocarbons in marine organisms, 
3:19872 
AROMATICS/PHOTOCHEMISTRY 
Studies on photochemistry of aromatic hydrocarbons. IV. 
Mechanism of formation of nitrophenols by the photochemical 
reaction of benzene and toluene with nitrogen oxides in air, 
3:19681 
AROMATICS/THIN-LAYER CHROMATOGRAPHY 
Hydrocarbons associated with suspended particulate matter in San 
Francisco Bay waters, 3:19804 
ARSENIC/BIOLOGICAL ACCUMULATION 
Mercury, arsenic and selenium fall-out from an industrial complex 
studied by means of lichen transplants, 3:20024 
ARSENIC/EMISSION SPECTR OPY 
Development and evaluation of a hydride technique for As, Sb, 
and Se determinations by inductively coupled plasma-atomic 
emission spectroscopy, 3:19244 (IS-T-776) 





ARSENIC/X-RAY EMISSION ANALYSIS 


ARSENIC/X-RAY EMISSION ANALYSIS 
Investigation of elemental analysis of water A you by radio-alpha 
induced x-ray emission s y, 3:19242 
ARSENIC SELENIDES/SOLU UBILITY’ 
Reactions and diffusion in the silver-arsenic chalcogenide glass 
system, 3:19186 (LBL-6922) 
ARSENIC SELENIDES/SORPTIVE PROPERTIES 
Reactions and diffusion in the silver-arsenic chalcogenide glass 
system, 3:19186 (LBL-6922) 
ARSENIC SULFIDES/SOLUBILITY 
Reactions and diffusion in the silver-arsenic chalcogenide glass 
system, 3:19186 (LBL-6922) 
ARSENIC SULFIDES/SORPTIVE PROPERTIES 
Reactions and diffusion in the silver-arsenic chalcogenide glass 
system, 3:19186 (LBL-6922) 
ARTHROPODS 
See also CRUSTACEANS 
ARTHROPODS/FOOD CHAINS 
Radioactive tracer studies of soil and litter arthropod food chains. 
Progress report, November 1, 1976-October 31, 1977, 3:19923 
(SRO-64 1-24) 
ASBESTOS/HEALTH HAZARDS 
Good practice manual for insulation installers, 3:18336 
ASH SEPARATORS 
See INERTIAL SEPARATORS 
ASHES 
See also FLY ASH 
ASHES/CHEMICAL COMPOSITION 
Development of potential uses for the residue from fluidized bed 
a processes. Technical progress report, October 1977, 
16463 


ASHES/HYDRATION 
Development of potential uses for the residue from fluidized bed 
combustion processes. Technical progress report, October 1977, 


ASHES/PHYSICAL PROPERTIES 
Development of potential uses for the residue from fluidized bed 
combustion processes. Technical progress report, October 1977, 
16463 


ASHES/RADIATION SCATTERING ANALYSIS 
Reduction in the error of determining the ash content of coal by 
the radioisotope method (y radiation), 3:16453 
ASHES/WASTE DISPOSAL 
Development of potential uses for the residue from fluidized bed 
— processes. Technical progress report, October 1977, 
3:16463 
ASPHALTENES/CHEMICAL REACTIONS 
Chemistry and structure of coal-derived asphaltenes, Phase III. 
a ~ te progress report, July-September 1977, 3:16405 (FE- 
2031- 
ASPHALTENES/ELECTRON SPIN RESONANCE 
Chemistry and structure of coal-derived asphaltenes, Phase III. 
+ ri progress report, July-September 1977, 3:16405 (FE- 
1- 
ASPHALTENES/STRUCTURAL CHEMICAL ANALYSIS 
Chemistry and structure of coal-derived asphaltenes, Phase III. 
Sri ted progress report, July-September 1977, 3:16405 (FE- 
ASSIGNMENTS 
See ALLOCATIONS 
ASTHMA/EPIDEMIOLOGY 
Time series analysis of records of asthmatic attacks in New York 
City (Relation to air pollution), 3:20044 (COO-2874-22) 
ASTHMA/ETIOLOGY 
Time series analysis of records of asthmatic attacks in New York 
City (Relation to air pollution), 3:20044 (COO-2874-22) 
ASTROCYTOMAS 
See NEOPLASMS 
ASTROLOY/FABRICATION 
Powder metallurgy processing of Astroloy, 3:18847 (CONF- 
750677-P1) 
ATHABASCA DEPOSIT/EXPLOITATION 
Development status of Alberta oil sands: 1976, 3:16771 
ATLANTIC OCEAN 
See also CHESAPEAKE BAY 
NORTH SEA 
SARGASSO SEA 
ATLANTIC OCEAN/CONTINENTAL SHELF 
Transport and transfer rates in the waters of the continental shelf. 
Annual report, 3:20078 (COO-2185-19) 
ATLANTIC OCEAN/OCEANOGRAPHY 
Transport and transfer rates in the waters of the continental shelf. 
Annual report, 3:20078 (COO-2185-19) 
ATLANTIC OCEAN/WATER POLLUTION 
Distribution of heavy hydrocarbons in some Atlantic Ocean 
waters, 3:19777 (CONF-730386-) 
ATOMIC ABSORPTION SPECTROSCOPY 
See ABSORPTION SPECTROSCOPY 
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ATOMIC BOMBS 
See NUCLEAR WEAPONS 
ATOMIC CLOUDS 
See RADIOACTIVE CLOUDS 
ATOMIC ENERGY LAWS/IMPLEMENTATION 
Final task force report on the Agreement State Program, 3:18359 
(NUREG-0388) 
ATOMIC EXPLOSIONS 
See NUCLEAR EXPLOSIONS 
ATOMIC SHELLS 
See ELECTRONIC STRUCTURE 
ATOMIC WEAPONS 
See NUCLEAR WEAPONS 
ATOMS 
See also MUONIC ATOMS 
ATOMS/ELECTRONIC STRUCTURE 
Graph theoretical concepts for the unitary group approach to the 
many-electron correlation problem, 3:20185 
ATOMS/ENERGY LEVELS 
Stochastic destruction of coupled states in systems of atoms 
interacting with radiation frelds, 3:20189 (ORNL-tr-4521) 
Zero Monte Carlo error on quantum mechanics is easier, 3:20157 
ATOMS/ENERGY-LEVEL SITIONS 
Magnetic h ine interaction for patially filled shells, 3:20184 
(SAND-77-1431) 
Multiphoton bibliography, 1970-1976, 3:20111 
ATOMS/FIELD THEORIES 
Stochastic destruction of coupled states in systems of atoms 
interacting with radiation fields, 3:20189 (ORNL-tr-4521) 
a een ERFINE STRUCTURE 
etic ia interaction for patially filled shells, 3:20184 
“a AND-77-143 
ATOMS/INFORMATION CENTERS 
Scope of Standard Reference Data Program of NBS, 3:20836 
(NBS-SPEC.PUBL.-463) 
ATOMS/MEETINGS 
Proceedings of the international symposium on atomic, molecular, 
and solid-state theory, collision phenomena, and computational 
methods, 3:20112 
ATP 
(Adenosine eer) 
ATP/BIOLOGICAL RADIATION EFFECTS 
Effects of bi t and dimethylsulfoxide on adenylic nucleotide 
content of liver of irradiated animals (Rats, x radiation), 3:19985 
ATTITUDES 
See PUBLIC OPINION 
AUGER ELECTRON SPECTROSCOPY 
Surface chemical analysis with a combined ESCA/Auger 
apparatus, 3:19252 
AURORAL ELECTROJETS 
See ELECTROJETS 
AUSTRALIA 


See also NEW SOUTH WALES 
QUEENSLAND 
AUSTRALIA/NATURAL GAS DEPOSITS 
Sandstone reservoir geometry of non-marine sediments in the 
Toolachee gas field, 3:16741 
AUSTRALI ATURAL GAS INDUSTRY 
Australia takes brake off natural gas developments, 3:18454 
AUSTRALITES 
See TEKTITES 
AUSTRIA/ENHANCED RECOVERY 
a recovery operations of OeMV-Aktiengesellschaft, 


AUSTRIA/OIL WELLS 
a recovery operations of OeMV-Aktiengesellschaft, 
il 
AUTOMOBILE EXHAUST REACTORS 
See AFTERBURNERS 
AUTOMOBILES/AIR CONDITIONING 
Air-conditioning of Fiat car from waste heat energy, 3:18765 
AUTOMOBILES/AIR POLLUTION ABATEMENT 
Low emission combustion process and apparatus (Patent), 3:18731 
AUTOMOBILES/ AVAILABILITY 
Patterns of car usage and restraint modelling, 3:18496 
AUTOMOBILES/CATALYTIC CONVERTERS 
a _ selective reduction of nitrogen oxides (Patent), 
1 
Continuous time sequential analysis of air particulate matter with 
proton beams, 3:19608 
AUTOMOBILES/COST 
Economic impact of automobile travel cost increases on 
households, 3:18591 (R-1842-NSF/FEA) 
AUTOMOBILES/DEMAND FACTORS 
Patterns of car usage and restraint modelling, 3:18496 
AUTOMOBILES/DESIGN 
Design factors in automobile efficiency trends, 3:18709 
Lightweight design concepts for fuel-efficient vehicles, 3:18708 
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AUTOMOBILES/DIESEL ENGINES 
Overdrive for automobiles, 3:18711 
AUTOMOBILES/ECONOMICS 
Transportation and ene 434 some current myths, 3:18595 
AUTOMOBILES/ENERGY CONSERVATION 
Economic impact of automobile travel cost increases on 
households, 3:18591 (R-1842-NSF/FEA) 
Petroleum savings from auto electrification, 3:18592 
AUTOMOBILES/ENERGY CONSUMPTION 
Transportation and energy: some current myths, 3:18595 
AUTOMOBILES/ENERGY EFFICIENCY 
Design factors in automobile efficiency trends, 3:18709 
Economic impact of automobile travel cost increases on 
households, 3:18591 (R-1842-NSF/FEA) 
AUTOMOBILES/ENVIRONMENTAL IMPACTS 
South Loop New Town Urban Pollutant Study: status report. 
Comparison of two proposed Franklin St. connector 
alternatives (Probable CO concentrations in South Loop area), 
3:19672 (ANL-75-XX-87) 
AUTOMOBILES/EXHAUST GASES 
Analysis of polynuclear aromatic hydrocarbons from automobile 
exhaust by s ——s fluid chromatography, 3:19256 
Inter-Industry Emission Control Program 2(IIEC-2). Progress 
report No. 3, 3:18780 
Selecting compression ratio for optimum fuel economy with 
emission constraints, 3:18766 
AUTOMOBILES/FUEL CONSUMPTION 
Economic impact of automobile travel cost increases on 
households, 3:18591 (R-1842-NSF/FEA) 
Petroleum savings from auto electrification, 3:18592 
AUTOMOBILES/FUEL ECONOMY 
Internal combustion engine fuel economizer system (Patent), 
18726 


Lightweight design concepts for fuel-efficient vehicles, 3:18708 
Method and apparatus for processing fuel into an internal 
combustion engine (Patent), 3:18725 
Overdrive for automobiles, 3:18711 
Selecting compression ratio for optimum fuel economy with 
emission constraints, 3:18766 
AUTOMOBILES/FUEL SYSTEMS 
High temperature fluid-wall reactors for transportation equipment 
(Patent), 3:18753 
AUTOMOBILES/GAS TURBINES 
Low emission combustion process and apparatus (Patent), 3:18731 
Rotary engine and turbine assembly (Patent), 3:18703 
AUTOMOBILES/HYBRID SYSTEMS 
Rotary engine and turbine assembly (Patent), 3:18703 
AUTOMOBILES/HYDROGEN FUELS 
Exhaust heated hydrogen and oxygen producing catalytic 
converter for combustion engine (Patent), 3:18748 
High temperature fluid-wall reactors for transportation equipment 
(Patent), 3:18753 
AUTOMOBILES/LUBRICATING OILS 
Oil soluble polymeric flocculants (Patent), 3:18822 
AUTOMOBILES/PERFORMANCE TESTING 
Concept of new use of electricity: example of an urban electric 
vehicle, 3:18657 
AUTOMOBILES/POLLUTION CONTROL EQUIPMENT 
Inter-Industry Emission Control Program 2(IIEC-2). Progress 
report No. 3, 3:18780 
AUTOMOBILES/ROTARY ENGINES 
Implosion rotary engine (Patent), 3:18749 
Rotary engine and turbine assembly (Patent), 3:18703 
AUTOMOBILES/SPARK IGNITION ENGINES 
Overdrive for automobiles, 3:18711 
AUTOMOBILES/STRATIFIED CHARGE ENGINES 
Stratified charge internal combustion engine (Patent), 3:18747 
Stratified charge engine (Patent), 3:18762 
AUTOMOBILES/TECHNOLOGY ASSESSMENT 
Concept of new use of electricity: example of an urban electric 
vehicle, 3:18657 
AUTOMOBILES/TURBINES 
Turbine engine for automotive vehicles (Patent), 3:18734 
AUTOMOBILES/WASTE HEAT UTILIZATION 
Air-conditioning of Fiat car from waste heat energy, 3:18765 
AUTOMOTIVE FUELS 
See also HYDROGEN FUELS 
Exhaust heated hydrogen and oxygen producing catalytic 
converter for combustion engine (Patent), 3:18748 
Fuel (Patent), 3:18826 
AUTOMOTIVE FUELS/ADDITIVES 
Fuel additives for internal combustion engines (Patent), 3:18819 
AUTOMOTIVE FUELS/CHEMICAL COMPOSITION 
Motor fuel composition (Patent), 3:18818 
AUTOMOTIVE FUELS/COMBUSTION PRODUCTS 
Characterization and research investigation of methanol and 
methyl fuels. Final progress report, 3:18814 (COO/1258-1) 
Single-cylinder engine study of methanol fuel-emphasis on organic 
emissions, 3:18828 


BARGES 


AUTOMOTIVE FUELS/COST 
Economic impact of automobile travel cost increases on 
households, 3:18591 (R-1842-NSF/FEA) 
AUTOMOTIVE FUELS/COST BENEFIT ANALYSIS 
Possibilities for cost-effective use of alcohol fuels in Otto engine- 
powered vehicles, 3:18829 (DOE-tr-41) 
AUTOMOTIVE FUELS/FEASIBILITY STUDIES 
Possibilities for cost-effective use of alcohol fuels in Otto engine- 
powered vehicles, 3:18829 (DOE-tr-41) 
AUTOMOTIVE FUELS/PERFORMANCE TESTING 
Characterization and research investigation of methanol and 
methyl fuels. Final progress report, 3:18814 (COO/1258-1) 
Use of ethanol-gasoline mixtures for automotive fuel, 3:17170 
(CONF-770368-) 
AUTORADIOGRAPHS 
See IMAGES 
AVENA 
See OATS 
AZOTOBACTER/BIOCHEMICAL REACTION KINETICS 
Effect of pressure upon the fluorescence of various flavodoxins, 
3:19827 


BACILLUS SUBTILIS/INFECTIVITY 
Synthesis of DNA containing uracil during bacteriophage 
infection of Bacillus subtilis. Technical progress report, August 
1, 1976-October 31, 1977, 3:19820 (COO-2101-32) 
BACTERIA 
See also AZOTOBACTER 
CLOSTRIDIUM 
ESCHERICHIA COLI 
SALMONELLA 
BACTERIA/BIOCHEMICAL REACTION KINETICS 
Effect of pressure upon the fluorescence of various flavodoxins, 
3:19827 
BACTERIA/BIOLOGICAL EFFECTS 
Effect of chromate ions on the vital activity of bacteria and algae, 
3:19805 (ORNL-tr-4516) 
BACTERIA/BIOLOGICAL RADIATION EFFECTS 
Radiobiology, 3:19972 (ERDA-tr-285/2) 
BACTERIA/BIOLOGICAL RECOVERY 
Investigation of properties of repair-deficient strain 1435 Yersinia 
pestis mutants (uv radiation), 3:19946 
BACTERIA/CELL CULTURES 
Amorphous ferrous sulfide as a reducing agent for culture of 
anaerobes, 3:19894 
BACTERIA/METABOLISM 
Effects of microbial activity on aquatic pollutants, 3:19792 
Isolation and characterization of hydrocarbon-utilizing bacteria 
from Chedabucto Bay, Nova Scotia, 3:20015 (CONF-730386-) 
BACTERIA/MUTANTS 
Investigation of properties of repair-deficient strain 1435 Yersinia 
pestis mutants (uv radiation), 3:19946 
BACTERIA/RADIOSENSITIVITY 
Investigation of properties of repair-deficient strain 1435 Yersinia 
pestis mutants (uv radiation), 3:19946 
BACTERIOPHAGES 
Mechanism of phage phi X174 DNA inactivation by 
benzo[a]pyrene-7,8-dihydrodiol-9, 10-epoxide, 3:19833 
Survival of aerosolized bacteriophage phiX174 in air containing 
ozone-olefin mixtures, 3:20018 
BACTERIOPHAGES/BIOCHEMICAL REACTION KINETICS 
Synthesis of DNA containing uracil during bacteriophage 
infection of Bacillus subtilis. Technical progress report, August 
1, 1976-October 31, 1977, 3:19820 (COO-2101-32) 
BACTERIOPHAGES/BIOLOGICAL RADIATION EFFECTS 
In vitro packaging of UV radiation-damaged DNA from 
bacteriophage T7, 3:19943 
BACTERIOPHAGES/INACTIVATION 
Mechanisms of inactivation of bacteriophage phiX174 and its 
DNA in aerosols by ozone and ozonized cyclohexene, 3:20019 
BACTERIOPHAGES/RADIOSENSITIVITY 
Radiation sensitivity of T1 bacteriophage on various host strain 
mutants of Escherichia coli, 3:19947 
BAHRAIN/PETROLEUM 
Arab oil producers and alternative sources of energy, 3:18432 
BALLOONS 
ATMOSAT: a new measurement platform for air quality 
monitoring, 3:19701 
BARGES 
See also SHIPS 





BARGES/ENERGY EFFICIENCY 


BARGES/ENERGY EFFICIENCY 
i sis of the incremental cost and trade-offs between energy 
iciency and physical distribution effectiveness in intercity 
freight markets, 3:18476 (FEA/D-77/375) 
BARIUM/DISTRIBUTION 
Rare earths, thorium, and other minor elements in sphene from 
some plutonic rocks in West-Central Alaska, 3:19743 
BARIUM/ION COLLISIONS 
K-shell x-ray production cross sections of selected elements from 
Nb through Gd for incident protons and alphas from 0.6 to 2.4 
MeV (0.6 to 2.4 MeV), 3:20136 
BARIUM/X-RAY EMISSION ANALYSIS 
Investigation of elemental analysis of water eas by radio-alpha 
induced x-ray emission spectroscopy, 3:19242 
BARIUM 133/A RPTION 
Safety evaluation of the ground disposal of radioactive wastes. I. 
Influence of Ca** on the distribution coefficients of radioactive 
cations to ion exchangers, 3:16994 (ORNL-tr-4439) 
BARIUM COMPOUNDS/CHEMICAL REACTIONS 
Thermal generation of hydrogen, 3:17075 (ORNL-5297) 
BARIUM COMPOUNDS/CRYSTAL STRUCTURE 
BaNpO2(CHsCOz)s . 2H2O, 3:19338 (ORNL-5297) 
BARI FLUORIDES/ABSORPTION SPECTRA 
Spectroscopic investigation of fluorophosphate and 
fluoroberyllate glasses activated by ions of trivalent neodymium 
(20A1(Pos3)2-40BaF2-30-MgF2-10SrF2 and 44BeF2-15A1F3- 
12CaF2--9SrF2-6MgF2-3BaF2-6KF), 3:19192 (UCRL-Trans- 


11306) 
BARIUM HYDROXIDES/CHEMICAL REACTIONS 
Thermal generation of hydrogen, 3:17075 (ORNL-5297) 
BARLEY/PRODUCTION 
o roe, A requirements for irrigated crop production, 3:18601 
A 
See also HYPERONS 
NUCLEONS 
BARYONS/QUARK MODEL 
Quark diagrams for baryons, 3:20221 
BASALT/RADIOACTIVE WASTE STORAGE 
Feasibility of storing radioactive wastes in Columbia River basalts, 
3:16960 (Y/OWI/SUB-77/ 14268) 
BASEBALL SEAM CONFIGURATIONS/MINIMUM-B 
CONFIGURATIONS 
Linked Min-B configuration inside high-shear magnetic surface, 
3:20693 
BASIC/MANUALS 
REBEL/BASIC: methodology. A user's guide, 3:20823 (UCID- 
17686) 
BATTERIES (ELECTRIC) 
See ELECTRIC BATTERIES 
BATTERY CHARGERS/ELECTRONIC CIRCUITS 
Charging equipment for electric road vehicles. Basic requirements 
as seen i the utilities with special emphasis on harmonics, 
3:17391 
BCC LATTICES/PHYSICAL RADIATION EFFECTS 
Investigation of irradiation strengthening of bcc metals and their 
alloys. Progress report, January 1977-October 1977, 3:19058 
(ORO-3612-14) 
BEAM DYNAMICS 
(Particle beam motion inside an accelerator.) 
Time distribution of the velocity of plasma components on a pulse 
electromagnetic accelerator, 3:19624 
BEAM INJ ON HEATING/DISTRIBUTION FUNCTIONS 
Investigation of ion ae on a relativistic electron beam 
a into a eos peaame, :20471 
BEAM M 
arbres = measvre distribution of electron current density and 
— trajectories in a high current relativistic electron beam, 
:19639 
BEAM TRANSPORT/BEAM DYNAMICS 
Space charge neutralization of high brightness ion beams, 3:19622 
(BNL-23520 
BEAM-PLASMA SYSTEMS/CHERENKOV RADIATION 
Hydrodynamic Cerenkov instability in inhomogeneous plasma 
streams, 3:20566 
BEAM-PLASMA SYSTEMS/ELECTRIC FIELDS 
——— of a fast electron beam by a localized electric field, 
:20521 


BEAM-PLASMA SYSTEMS/ELECTROMAGNETIC 
RADIATION 
Nonlinear theory of the amplification of electromagnetic waves in 
an interaction of an electron beam with a plasma-filled 
waveguide, 3:20603 
BEAM-PLASMA SYSTEMS/FOCUSING 
Ion beam focusing in a dense plasma with a current, 3:20500 
BEAM-PLASMA SYSTEMS/NONLINEAR PROBLEMS 
Parametric effects in interaction of an electron beam with a 
plasma, 3:20565 
BEAM-PLASMA SYSTEMS/PLASMA ACCELERATION 
Particle acceleration in plasmas, 3:19623 
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BEAM-PLASMA SYSTEMS/PLASMA INSTABILITY 
Relaxation of high-current electron beams and the modulational 
instability, 3:20576 
BEAM-PLASMA SYSTEMS/PLASMA WAVES 
Interaction between a beam with a supercritical initial velocity 
and finite-amplitude waves, 3:20609 
Particle-caviton interactions, 3:20595 
BEAM-PLASMA SYSTEMS/RELAXATION 
Relaxation of high-current electron beams and the modulational 
instability, 3:20576 
BEAM-PLASMA SYSTEMS/SLOWING-DOWN 
Ballistic modes and slowing of an electron beam by Langmuir 
solitons, 3:20528 
Relaxation of a relativistic electron beam in an inhomogeneous 
plasma, 3:20509 
BEAM-PLASMA SYSTEMS/TRAPPED-PARTICLE 
INSTABILITY 
Hydrodynamic Cerenkov instability in inhomogeneous plasma 
streams, 3:20566 
BEAUFORT SEA/WATER POLLUTION CONTROL 
Oil spill countermeasures for the Beaufort Sea, 3:16708 
BELGIUM/MINING LAWS 
Activity of the inspection services of the Administration des 
Mines in 1975, 3:16579 
BENTHOS/BIOMASS 
Environmental status of the Lake Michigan region. Volume 6. 
Zoobenthos of Lake Michigan, 3:19766 (ANL/ES-40(Vol.6)) 
BENTHOS/MONITORING 
Environmental status of the Lake Michigan region. Volume 6. 
Zoobenthos of Lake Michigan, 3:19766 (ANL/ES-40(Vol.6)) 
BENZENE/ADSORPTION 
Adsorption of vapors of organic substances on coal, 3:16443 
BENZENE/CORRELATION FUNCTIONS 
Chemical physics, 3:19304 (ORNL-5297) 
BENZENEDICARBONIC ACID-ORTHO 
See PHTHALIC ACID 
BENZOFURANS/ZONE REFINING 
Phase equilibria in coal hydrogenation systems. Quarterly report, 
July 1977-September 1977, 3:16359 (FE-2334-6) 
BENZOIC ACID/COMPLEXOMETRY 
Research in nuclear chemistry. Progress report, March 1, 1977- 
February 28, 1978, 3:19335 (COO-1797-77) 
BENZOPYRENE/BIOLOGICAL EFFECTS 
In vitro metabolism of xenobiotics in some marine animals, 3:19797 
Mechanism of phage phi X174 DNA inactivation by 
benzo[a]pyrene-7,8-dihydrodiol-9, 10-epoxide, 3:19833 
BENZOPYRENE/ELECTRONIC STRUCTURE 
Ab Initio quantum mechanical characterization of the ground 
electronic state of benzo[a]pyrene. Implications for the 
mechanism of PAH oxidation to expoxides by cytochrome P- 
450, 3:19301 (CONF-770963-4) 
BENZOPYRENE/ROOT ABSORPTION 
Hydroponic growth of crops in presence of '*C-benzo(a)pyrene 
(**C tracer study in beans, cantaloupes, and cotton plants), 
3:20025 
BENZOPYRROLES 
See INDOLES 
BERING SEA/FISHES 
Fish disease in the Bering Sea (Lepidopsetta bilineata, Gadus 
macrocephalus, Limanda aspera), 3:19899 
BERKELIUM 249/ISOTOPE PRODUCTION 
Transuranium Processing Plant semiannual report of production, 
status, and plans for period ending June 30, 1977, 3:19340 
(ORNL-5358) 
BERKELIUM 249 TARGET/NEUTRON REACTIONS 
Neutron total cross-section measurements for 7*°Bk and 7*°Cf 
(0.01 to 20 eV), 3:20340 
BERKELIUM 250/ENERGY LEVELS 
Neutron total cross-section measurements for 7*°Bk and **°Cf, 
3:20340 
BERKELIUM BROMIDES/PHASE TRANSFORMATIONS 
Chemistry of transuranium elements and compounds, 3:19338 
(ORNL-5297) 
BERKELIUM COMPOUNDS/LUMINESCENCE 
Chemistry of transuranium elements and compounds, 3:19338 
(ORNL-5297) 
BERKELIUM OXIDES/PHYSICAL RADIATION EFFECTS 
Chemistry of transuranium elements and compounds, 3:19338 
(ORNL-5297) 
BERYLLIUM/ABRASION 
Effect of strain-gage surface preparation techniques on beryllium, 
3:18924 (UCID-17578) 
BERYLLIUM/ACOUSTIC EMISSION TESTING 
Acoustic emission from beryllium, 3:18967 (RFP-2504) 
aD calibration scheme for acoustic emission, 3:18968 (RFP- 
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BERYLLIUM/CHEMICAL MACHINING 
Chemistry research and development. Research and development 
semiannual progress report, January-June 1977, 3:19339 (RFP- 


2680-A) 
BERYLLIUM/ELECTRIC CONDUCTIVITY 
Thermal conductivity of selected alloys at low temperatures, 
3:18981 
BERYLLIUM/HOT PRESSING 
Fabrication of beryllium hemispheres, 3:18859 (UCRL-13777) 
BERYLLIUM/NUCLEAR REACTION ANALYSIS 
Microanalysis of light elements by means of ®Li-induced reactions, 
3:19224 
BERYLLIUM/PHYSICAL RADIATION EFFECTS 
Response of plasma-sprayed beryllium to He* bombardment, 


3:19070 
BERYLLIUM/PROTON REACTIONS 
Absolute neutron yield measurements for protons on Li, Cu, Co 
and Be from threshold to 3 MeV, 3:20277 
BERYLLIUM/THERMAL CONDUCTIVITY 
Thermal conductivity of selected alloys at low temperatures, 


3:18981 
BERYLLIUM/VAPOR DEPOSITED COATINGS 
Feasibility demonstration of consolidating porous beryllium/ 
carbon structures. Final report, 3:19165 (UCRL-13785) 
BERYLLIUM 10 TARGET/TRITON REACTIONS 
Studies of }*Be and other off-stability nuclei, 3:20261 (BNL-23361) 
BERYLLIUM 12/ENERGY LEVELS 
Studies of !*Be and other off-stability nuclei, 3:20261 (BNL-23361) 
BERYLLIUM 9/DISTRIBUTION 
Depth distribution and migration of low Z element in solids using 
proton elastic scattering, 3:19237 
BERYLLIUM 9/RADIATION SCATTERING ANALYSIS 
Depth distribution and migration of low Z element in solids using 
proton elastic scattering, 3:19237 
BERYLLIUM 9 REACTIONS/COMPOUND-NUCLEUS 
REACTIONS 
Beta decay of ** °°V and the mass of *°V, 3:20296 
BERYLLIUM 9 REACTIONS/ELASTIC SCATTERING 
(®Be, ®Be) reaction at 50 MeV, 3:20274 
BERYLLIUM 9 REACTIONS/FUSION REACTIONS 
Studies of '*Be and other off-stability nuclei, 3:20261 (BNL-23361) 
BERYLLIUM 9 TARGET/NEUTRON REACTIONS 
Double-differential beryllium neutron cross sections at incident 
neutron energies of 5.9, 10.1, and 14.2 MeV, 3:20275 
BERYLLIUM 9 TARGET/PION MINUS REACTIONS 
Pion induced nucleon removal from light nuclei, 3:20264 (LA- 
6926-C) 
BERYLLIUM 9 TARGET/PION PLUS REACTIONS 
Pion induced nucleon removal from light nuclei, 3:20264 (LA- 


6926-C) 
BERYLLIUM COMPOUNDS/PHYSICAL PROPERTIES 
Properties of non-oxide thorium-uranium compounds, 3:19140 
BERYLLIUM FLUORIDES/ABSORPTION SPECTRA 
Spectroscopic investigation of fluorophosphate and 
fluoroberyllate glasses activated by ions of trivalent neodymium 
(20A1(Po3)2-40BaF2-30-MgF2-10SrF2 and 44BeF2-15A1Fs3- 
12CaF2--9SrF2-6MgF2-3BaF2-6KF), 3:19192 (UCRL-Trans- 


11306) 
BERYLLIUM FLUORIDES/THERMODYNAMIC 
PROPERTIES 
Molten-salt systems (Fuel cells), 3:18526 (ORNL-5297) 
BERYLLIUM MODERATORS 
See BERYLLIUM 
BERYLLIUM NITRIDES/CRYSTAL STRUCTURE 
EM study of crystallography and phase relationships in the BesNe- 
BeSiN2 system, 3:19126 (LBL-6930) 
BETA PARTICLES/BIOLOGICAL RADIATION EFFECTS 
Comparative evaluation of effects of thallium-204 and 
—- beta radiation on the skin of impuberal swine, 
:19994 
BETA PARTICLES/DEPTH DOSE DISTRIBUTIONS 
Measurement of depth dose distribution by means of LiF fluoride 
plastic thermoluminescent detectors, 3:20420 
BIBLIS-A REACTOR/REACTOR KINETICS 
Comparison of coarse-mesh methods for benchmark and realistic 
reactor problems, 3:17613 
BI-GAS PROCESS/CATALYSTS 
Recent developments in fluidzed-bed methanation research, 
3:16361 (CONF-771092-1) 
BI-GAS PROCESS/FLOWSHEETS 
Coal gasification development, 3:16394 
BI-GAS PROCESS/MATHEMATICAL MODELS 
Gas generator research and development BI-GAS process. 72nd 
monthly progress report, August 1977, 3:16370 (FE-1207-35) 
BI-GAS PROCESS/PILOT PLANTS 
Gas generator research and development BI-GAS process. 72nd 
monthly progress report, August 1977, 3:16370 (FE-1207-35) 
Program to discover materials suitable for service under hostile 
conditions obtaining in equipment for the gasification of coal 


BIOLOGICAL VARIABILITY 


and other solid fuels. Annual progress report, January 1, 1976- 
December 31, 1976, 3:16377 (FE-1784-24) 
Status of the BI-GAS Pilot Plant program, 3:16362 (CONF- 
771092-2) 
BILLITONITES 
See TEKTITES 
BINARY ALLOY SYSTEMS/PHYSICAL RADIATION EFFECTS 
Computer simulation of radiation effects in an ordered binary 
alloy, 3:19074 
BINARY ALLOY SYSTEMS/SCALING 
Attack of high temperature alloys in sulfidizing gases, 3:19023 
BINARY STARS/STAR ACCRETION 
Disk reservoirs in binary systems and prospects for observing 
them, 3:20088 
Polarization of the x rays of a magnetized accretion disk, 3:20093 
BINARY STARS/STAR MODE 
Disk reservoirs in binary systems and prospects for observing 
them, 3:20088 
BINARY STARS/X RADIATION 
Polarization of the x rays of a magnetized accretion disk, 3:20093 
BINDERS/CHEMICAL COMPOSITION 
Firing of coke-pitch materials with different binder contents, 


a 
BIOASSAY/SAMPLE PREPARATION 
Totally automatic critical point dryer, 3:19842 
BIOLOGICAL EVOLUTION/RESEARCH PROGRAMS 
Theoretical studies of gene substitution, geographic variation, and 
speciation, 3:19866 (RLO/2225/T5-42) 
BIOLOGICAL MATERIALS 
(See also specific biological materials.) 
See also BIOLOGICAL WASTES 
BIOMASS 


BLOOD 
BODY FLUIDS 
FOOD 
LEAVES 
MILK 
ORGANS 
PLANTS 
TISSUES 
URINE 
BIOLOGICAL MATERIALS/CHEMICAL ANALYSIS 
Analytical applications of protons from a 3 MV accelerator, 
3:19223 
BIOLOGICAL MATERIALS/DRYING 
Totally automatic critical point dryer, 3:19842 
BIOLOGICAL MATERIALS/NUCLEAR REACTION 
ANALYSIS 
Determination of sulfur in environmental materials by thermal 
neutron caputre prompt gamma-ray spectrometry, 3:19217 
BIOLOGICAL MATERIALS/QUANTITATIVE CHEMICAL 
ANALYSIS 
Biological thin specimen microprobe quantitation procedure that 
calculates composition and rhox (Thin film analysis), 3:19863 
BIOLOGICAL MATERIALS/RADIATION DOSE 
DISTRIBUTIONS 
Low angle neutron data acquisition system for molecular biology, 
3:19924 (BNL-23370) 
BIOLOGICAL MATERIALS/RADIOMETRIC ANALYSIS 
Determining the total of rare-earth elements of the y-subfamily 
and thorium in biological material, 3:20005 (ORNL-tr-4502) 
BIOLOGICAL MATERIALS/SAMPLE PREPARATION 
Totally automatic critical point dryer, 3:19842 
BIOLOGICAL MATERIALS/X-RAY EMISSION ANALYSIS 
Analysis of biological material using ion beams of a few MeV 
energy, 3:19621 
Trace element analysis by proton-induced x-ray emission, 3:19845 
BIOLOGICAL MODELS 
COMP: a BASIC language nonlinear least-squares curve fitting 
program, 3:20808 (PNL-2409) 
BIOLOGICAL RADIATION EFFECTS 
See also RADIATION INJURIES 
Organization of supramolecular DNA complexes of eukaryote 
chromatin and their role in the radiation effect, 3:19940 
BIOLOGICAL RECOVERY/DATA ANALYSIS 
Analysis of postradiation recovery of peripheral blood neutrophils 
(Gamma radiation), 3:19941 
BIOLOGICAL SHIELDS/DESIGN 
Shield design for medium-energy neutron radiotherapy, 3:17038 
BIOLOGICAL STRESS/BIOLOGICAL EFFECTS 
Psychic and genetic factors in the etiology of hypertension, 
3:19897 
BIOLOGICAL STRESS/MEASURING METHODS 
Electromechanical effect in bone, 3:19905 (COO-1198-1183) 
BIOLOGICAL TESTING 
See BIOASSAY 
BIOLOGICAL VARIABILITY 
See also GENETIC VARIABILITY 





BIOLOGICAL WASTES/DECOMPOSITION 


Theoretical studies of gene substitution, geographic variation, and 
speciation, 3:19866 (RLO/2225/TS-42) 
BIOLOGICAL WASTES/DECOMPOSITION 
Radioactive tracer studies of soil and litter arthropod food chains. 
Progress report, November 1, 1976-October 31, 1977, 3:19923 
(SRO-641-24) 
BIOLOGY 
See also BOTANY 


ZOOLOGY 
BIOLOGY/RESEARCH PROGRAMS 
Brookhaven highlights: a two year report, July 1974-June 1976, 
3:20791 (BNL-50525) 
BIOMASS 
(All growing organic matter such as plants, trees, grasses, and algae.) 
See also PLANTS 
BIOMASS/COMBUSTION 
Use of crop residue to support a municipal electric utility, 3:17177 
(CONF-770368-) 
BIOMASS/ENERGY SOURCES 
Monograph on alternate fuel resources. Volume 20, 3:18459 
BIOMASS/ENVIRONMENTAL EFFECTS 
Toxic trace pollutant coefficients for energy supply and 
conversion. Final report, 3:19688 (HIT-705) 
BIOMASS/LAND USE 
Biomass potential from agricultural production, 3:17164 (CONF- 
770368-) 
BIOMASS/MARKET 
Alternative organizational and marketing arrangements for 
marketing biomass, 3:17167 (CONF-770368-) 
BIOMASS/MEETINGS 
Biomass: a cash crop for the future, 3:17157 (CONF-770368-) 
BIOMASS/POWER GENERATION 
Use of crop residue to support a municipal electric utility, 3:17177 
(CONF-770368-) 
BIOMASS/PRODUCTION 
Agronomist's view of biomass production, 3:17159 (CONF- 
770368-) 
——— potential from underexploited species, 3:17161 (CONF- 
770368-) 
Case study of biomass farm management, 3:17165 (CONF-770368-) 
Plant species for biomass production on marginal sites I. Forage 
grasses and legumes, 3:17162 (CONF-770368-) 
BIOMASS/PRODUCTIV ITY 
ae from agricultural production, 3:17164 (CONF- 
-) 
BIOMASS/RESEARCH PROGRAMS 
ERDA’s fuels from biomass program, 3:17158 (CONF-770368-) 
Fuel gas production from animal waste. Report of quarterly 
review meeting, Palo Alto, California, December 13-14, 1976. 
Dynatech report No. 1573, 3:17179 (COO/2991-11) 
BIOMASS/REVIEWS 
— technology (For biomass conversion), 3:17174 (CONF- 
770368-) 
BIOMASS PLANTATIONS/ECONOMICS 
Case study of biomass farm management, 3:17165 (CONF-770368-) 
BIOMASS PLANTATIONS/FEASIBILITY STUDIES 
Case study of biomass farm management, 3:17165 (CONF-770368-) 
Utilization of land with limited capabilities, 3:17160 (CONF- 
770368-) 
BIOMASS PLANTATIONS/LAND USE 
rae of land with limited capabilities, 3:17160 (CONF- 
BIOMEDICAL RADIOGRAPHY/CONTROL SYSTEMS 
Radiography (Patent), 3:19878 
BIOMEDICAL RADIOGRAPHY/DATA ANALYSIS 
a calibration of an axial tomographic scanner (Patent), 
BIOMEDICAL RADIOGRAPHY/HEALTH HAZARDS 
Medical concerns: mindless use of technology: genetic damage 
from low level radiation, 3:19961 
BIOMEDICAL RADIOGRAPHY/IMAGES 
Second image receptor conference: radiographic film processing, 
3:19953 (FDA-77-8036) 
BIOMEDICAL RADIOGRAPHY/TOMOGRAPHY 
oo calibration of an axial tomographic scanner (Patent), 
BIOSPHERE/GEOGRAPHY 
Global distribution of carcinogenic pollutants in water, 3:19791 
BIOTITE/CHEMICAL REACTIONS 
a alteration of a granitic rock, 3:20071 (Y/OWI/SUB-77/ 
14268) 
BIOTITE/HYDROTHERMAL ALTERATION 
Mazes) alteration of a granitic rock, 3:20071 (Y/OWI/SUB-77/ 
BIPHENYL/ZONE REFINING 
Phase equilibria in coal hydrogenation systems. Quarterly report, 
July 1977-September 1977, 3:16359 (FE-2334-6) 
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BIPYRIDINES/PHOTOCHEMISTRY 
One electron reduction of paraquat dication by photogenerated 
biradicals, 3:19323 
BIRDS/CLEANING 
Rehabilitating oiled aquatic birds, 3:20042 
Status of oiled wildlife: research and planning, 3:20043 
BIRDS/HEALTH HAZARDS 
Modern “bird trap”, 3:19752 (ORNL-tr-4478) 
BIRDS/POPULATION DYNAMICS 
Analysis of radiotelemetry data in studies of home range, 3:19750 
BIS(2-ETHYLHEXYL)PHOSPHORIC ACID 
See HDEHP 
BISMUTH/CHEMICAL REACTION KINETICS 
Kinetics of thermochemical decomposition of hydrogen sulfide for 
the purpose of generating hydrogen, 3:17076 
BISMUTH/ION COLLISIONS 
Production of L-x-rays by 9.5 to 41.8 MeV fluorine ions incident 
on six elements from Pr to Bi (Cross sections, 9.5 to 41.8 MeV, 
total cross sections), 3:20183 
BISMUTH 208/ISOBARIC ANALOGS 
Analyzing power in the 7°’ Pb(p vector,po)”°’ Pb reaction near the 
3P/sub 1/2/ isobaric analog resonance (Resonance parameters), 
3:20330 (RLO/1388-362) 
BISMUTH 209 TARGET/KRYPTON 84 REACTIONS 
Energy dissipation, mass diffusion, and interaction times for heavy 
ion collisions, 3:20323 (CONF-770602-) 
BISMUTH 212/METABOLISM 
Metabolism of radionuclides of the thorium family in the 
organisms of rats upon intratracheal introduction of a dissolved 
thorium compound (ThCl,), 3:20006 (ORNL-tr-4497) 
BITTER SPAR 
See DOLOMITE 
BITUMENS 
See also COAL TAR 
BITUMENS/SOLVENT EXTRACTION 
Method of removing bitumen from tar sand for subsequent 
recovery of the bitumen (Patent), 3:16780 
Method of removing bitumen from tar sand utilizing ultrasonic 
energy and stirring (Patent), 3:16781 
BITUMINOUS COAL/CHARGES 
Trends in the development of coking coal supply to the German 
iron and steel industry, 3:16566 
BITUMINOUS COAL/DEMAND FACTORS 
Worldwide supply and the demand for coking coal up to 1985, 
3:16565 
BITUMINOUS COAL/GLOBAL ASPECTS 
Worldwide supply and the demand for coking coal up to 1985, 
3:1656 


: 5 
BITUMINOUS COAL/HYDROGENATION 
Design studies of the hydrogasification of coal, 3:16398 
BITUMINOUS COAL/MARKET 
Bituminous coal 1975/76, 3:16569 
Worldwide supply and the demand for coking coal up to 1985, 
3:16565 
BITUMINOUS COAL/MINING 
Energy consumption data base. Volume III, Chapter 2. The 
mining sector, SIC Division B. Final report, 3:18484 (TID- 
27983) 
BITUMINOUS MATERIALS 
See also OIL SANDS 
OIL SHALES 
BITUMINOUS MATERIALS/ELECTROLYSIS 
Electrolytic recovery from bituminous materials (Patent), 3:16782 
BLACK COATINGS/ABSORPTIVITY 
Black chromium: a solar selective coating, 3:17308 
Instruments for measurement of absorptance and emittance, 
3:17304 
Novel non-selective absorptive coating for use on solar collector 
panels, 3:17328 
Selective absorptivity of carbon coatings, 3:17320 
Solar properties of electrodeposited nickel underlayers in 
composite absorber systems, 3:17306 
BLACK COATINGS/COMPARATIVE EVALUATIONS 
Black paints for solar collectors: are they all the same, 3:17321 
Comparison of three solar selective absorber coatings, 3:17319 
BLACK COATINGS/ELECTROPLATING 
Black chromium: a solar selective coating, 3:17308 
Black-chromium selective coating, 3:17322 
High selective absorbers utilizing electrodeposited black chrome, 
3:17315 
Results obtained from black chrome production run of steel 
collectors, 3:17316 
BLACK COATINGS/EMISSIVITY 
Black chromium: a solar selective coating, 3:17308 
Instruments for measurement of absorptance and emittance, 
3:17304 
Solar properties of electrodeposited nickel underlayers in 
composite absorber systems, 3:17306 
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BLACK COATINGS/OPTICAL PROPERTIES 
Comparison of three solar selective absorber coatings, 3:17319 
Performance of a mildly-selective coating from the Caldwell 
Chemical Coatings Corporation, 3:17312 
BLACK COATINGS/PERFORMANCE TESTING 
Durability and performance of the copper oxide selective surface, 


BLACK COATINGS/STABILITY 

Black paints for solar collectors: are they all the same, 3:17321 
BLACK COATINGS/WEATHERING 

Novel non-selective absorptive coating for use on solar collector 

panels, 3:17328 

Vitreous coatings for solar collectors, 3:17313 
BLACK HOLES/NUCLEOSYNTHESIS 

Primordial black holes and the deuterium problem, 3:20101 
BLACK HOLES/STAR CLUSTERS 

Distribution of stars in the vicinity of a massive black hole, 


:20086 
BLACK SHALES/EXPLOITATION 
Devonian shale production: Eastern Kentucky Field, 3:16753 
BLACK SHALES/GAS FLOW 
Study of hydrocarbon-shale interaction. Progress report No. 4, 
April 1-June 30, 1977, 3:16744 (ORO-5197-4) 
BLACK SHALES/ION EXCHANGE 
Exchangeable cations in the Devonian shale sequence, 3:16743 
(MERC/CR-77/9) 
BLACK SHALES/PYROLYSIS 
Characterization of Devonian shales using laser pyrolysis-gas 
chromatography, 3:16785 (LA-UR-77-2106) 
BLADDER/RADIATION DOSES 
SFACTOR: a computer code for calculating dose equivalent to a 
target organ per microcurie-day residence of a radionuclide in a 
source organ, 3:19993 (ORNL/NUREG/TM-§85) 
BLANKETS (BREEDING) 
See BREEDING BLANKETS 
BLOOD 
See also BLOOD CELLS 
BLOOD/QUANTITATIVE CHEMICAL ANALYSIS 
Evaluation of carbon monoxide in blood samples from the second 
health and nutrition survey. Supplementary progress report, 
June 1-August 31, 1977 (CO content of blood from tobacco 
smokers and non-smokers), 3:20046 (COO-4023-2) 
BLOOD CELLS 
See also BLOOD PLATELETS 
ERYTHROCYTES 
BLOOD CELLS/MORPHOLOGY 
Cellular deformability of normal and leukemic hematopoietic cells: 
a determinant of marrow and vascular egress (Book: 
Fundamental Aspects of Metastasis), 3:19861 
BLOOD FLOW/NUMERICAL SOLUTION 
Numerical analysis of blood flow in the heart, 3:19909 
BLOOD PLATELETS/COUNTING TECHNIQUES 
Computerized calculation of platelet counts obtained with particle 
counters, 3:19859 
BLOOD PLATELETS/IMMUNE REACTIONS 
Physiopathology of blood platelets and development of platelets 
substitutes. Progress report, August 1, 1976-October 31, 1977 
(®4Cr), 3:19852 (COO-2783-2) 
BLOOD SERUM/LIPOPROTEINS 
Separation and characterization of subclasses of human serum high 
density lipoproteins and their determination in a California 
population sample, 3:19821 (LBL-5627) 
BLOOD SERUM/X-RAY EMISSION ANALYSIS 
Application of heavy charged particle induced x-ray emission to 
the trace element analysis of human tissue and blood serum, 
3:19241 
BLOOD VESSELS/BIOLOGICAL RADIATION EFFECTS 
Interrelationship between the early inflammatory response and 
subsequent fibrosis after radiation exposure (X radiation, rats), 
3:19969 
BLOWDOWN/CRITICAL FLOW 
Nonequilibrium critical discharge of saturated and subcooled 
liquid Freon-11 (BWR; PWR), 3:18134 
BLOWDOWN/CRITICAL HEAT FLUX 
Importance of early flow predictions and CHF correlation 
characteristics in RELAP4/MODS best-estimate blowdown 
calculations (PWR), 3:18219 
BLOWDOWN/FLUID FLOW 
Blowdown flow in the BWR BDHT test apparatus, 3:18102 
(GEAP-21656) 
BLOWDOWN/HEAT TRANSFER 
BWR blowdown/emergency core cooling. Sixth quarterly 
progress report, April-June 30, 1977, 3:18104 (GEAP-NUREG- 
21304-6) 
High-pressure freon blowdown studies with an inlet break (PWR), 
3:18223 
Phase-change front propagation during reactor transients (PWR), 
3:17621 


BOILERS/RETROFITTING 


BLOWDOWN/HYDRAULICS 

BWR blowdown/emergency core cooling. Sixth quarterly 
Bistee) report, April-June 30, 1977, 3:18104 (GEAP-NUREG- 
21 

Effects of downstream geometry on the blowdown of a subcooled 
liquid (BWR, PWR), 3:18224 

— freon blowdown studies with an inlet break (PWR), 

:1822 


Homogeneous nonequilibrium model for blowdown processes 
(PWR), 3:17622 
Importance of early flow predictions and CHF correlation 
characteristics in RELAP4/MODS best-estimate blowdown 
calculations (PWR), 3:18219 
iT front propagation during reactor transients (PWR), 
17621 
RELAP4 pre-test predictions for the LOFT transient (blowdown) 
ae tests in the Columbia University test loop, 3:18030 (LTR- 
20-65 
Two-velocity two-phase flow model assuming one saturated phase 
(PWR), 3:17623 
BLOWDOWN/PRESSURE GRADIENTS 
Homogeneous nonequilibrium model for blowdown processes 
(PWR), 3:17622 
Subcompartment pressure-temperature response comparisons 
oot analytical and experimental results (PWR, BWR), 
:18211 
BLOWDOWN/SIMULATION 
Nonequilibrium critical discharge of saturated and subcooled 
liquid Freon-11 (BWR; PWR), 3:18134 
BLOWDOWN/STEAM 
Effect of the separation of steam and air in blowdown transients 
(PWR), 3:18206 
BLOWDOWN/TWO-PHASE FLOW 
Two-velocity two-phase flow model assuming one saturated phase 
(PWR), 3:17623 
BLUE HILLS-1 REACTOR/REACTOR LICENSING 
Early site review experience with Blue Hills Station, 3:17828 
BLUE HILLS-1 REACTOR/REACTOR SITES 
Early site review experience with Blue Hills Station, 3:17828 
BLUE HILLS-2 REACTOR/REACTOR LICENSING 
Early site review experience with Blue Hills Station, 3:17828 
BLUE HILLS-2 REACTOR/REACTOR SITES 
Early site review experience with Blue Hills Station, 3:17828 
BNL 
(Brookhaven National Laboratory.) 
BNL/RESEARCH PROGRAMS 
Brookhaven highlights: a two year report, July 1974-June 1976, 
3:20791 (BNL-50525) 
BODY CENTERED CUBIC 
See BCC LATTICES 
BODY FLUIDS 
See also MILK 
URINE 
BODY FLUIDS/SOLVENT PROPERTIES 
Solubility of certain thorium-containing substances in media 
resembling physiologic fluids, 3:19998 (ORNL-tr-4503) 
BOHUNICE A-1 REACTOR/FUEL ELEMENTS 
E2-type measuring fuel elements for A-1 power plant reactor, 
3:17682 
BOHUNICE V-1 REACTOR/PRESSURE VESSELS 
Inner surfacing of pressure vessels for nuclear power engineering, 
1 


BOILERS/CORROSION 
Effect of ash deposit on heat transfer performance in pulverized 
lignite fired power station boilers, 3:17426 
BOILERS/FOULING 
Chemical and mineralogical aspects of the contamination of 
heating surfaces, 3:16549 (AED-CONF-77-195-003) 
Effect of ash deposit on heat transfer performance in pulverized 
lignite fired power station boilers, 3:17426 
BOILERS/FUEL SUBSTITUTION 
Western coal use in industrial boilers, 3:16555 
BOILERS/HEAT TRANSFER 
Effect of ash deposit on heat transfer performance in pulverized 
lignite fired power station boilers, 3:17426 
BOILERS/OPERATION 
Final report of the General Motors Corporation powdered coal- 
oil mixtures (COM) program. Period covered: March 1975-July 
1977, 3:16552 (FE-2267-2) 
BOILERS/RESEARCH PROGRAMS 
Multicell fluidized-bed boiler design, construction and test 
program. Monthly progress status report No. 56, 3:17423 (TID- 
27943) 
BOILERS/RETROFITTING 
Coal-oil mixture combustion in an industrial steam generator at 
Lorillard, a division of Loews Theatres, Inc., Danville, 
Virginia. Monthly technical progress report, August 1, 1977- 
September 30, 1977, 3:16553 (FE-2563-6) 
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BOILING WATER REACTORS 
See BWR TYPE REACTORS 


BOLTS 
See FASTENERS 
BONE MARROW/RADIATION DOSES 

SFACTOR: a computer code for calculating dose equivalent to a 
target organ per microcurie-day residence of a radionuclide in a 
source organ, 3:19993 (ORNL/NUREG/TM-§85) 

BONE TISS /BIOLOGICAL RADIATION EFFECTS 

Radiation bone damage and its imaging (In mice), 3:19968 (UR/ 
3490/LCP-3) 

BONE TISSUES/BIOMEDICAL RADIOGRAPHY 

Radiation bone damage and its imaging (In mice), 3:19968 (UR/ 
3490/LCP-3) 

BONE TISSUES/MICROSCOPY 

Case studies of microradiographic examination of bone tumors, 
3:19864 (ANL-Trans-1 102) 

BONE TISSUES/MORPHOLOGICAL CHANGES 

Microscopic a-dosimetry and morphometry in the skeleton 
(Autoradiographic **Am and 7*°Pu microdosimetry in rat 
bones), 3:2 (ORNL-tr-4508) 

BONE TISSUES/NEOPLASMS 

Case studies of —~—T — examination of bone tumors, 
3:19864 (ANL-Trans-1102) 

Microradiographic evaiuation of calcified tissue structures and the 
possibility of its use for diagnosis of bone neoplasam, 3:19862 
(ANL-Trans-1101) 

BONE TISSUES/PATHOLOGICAL CHANGES 

Case studies of microradiographic examination of bone tumors, 
3:19864 (ANL-Trans-1 102) 

Microradiographic evaluation of calcified tissue structures and the 
possibility of its use for diagnosis of bone neoplasam, 3:19862 
(ANL-Trans-1101) 

BONE TISSUES/PIEZOELECTRICITY 
Electromechanical effect in bone, 3:19905 (COO-1198-1183) 
BONE TISSUES/RADIATION DOSE DISTRIBUTIONS 

Microscopic a-dosimetry and morphometry in the skeleton 
(Autoradiographic **!Am and **°Pu microdosimetry in rat 
bones), 3.20004 (ORNL-tr-4508) 


BONE TISSUES/RADIOISOTOPE SCANNING 
Radiation bone damage and its imaging (In mice), 3:19968 (UR/ 
3490/LCP-3) 
BONE TISSUES/SCINTISCANNING 
Significant differences among the /sup 99m/Tc-polyphosphates, / 


sup 99m/Tc-pyrophosphates, and /sup 99m/Tc-diphosphonates 
for bone imaging, 3:19890 
BONES 
See SKELETON 
BOOKKEEPING 
See ACCOUNTING 
BOPSSAR STANDARD PLANT/FIRE PREVENTION 
Current fire protection programs, 3:17512 
BORAX/P’ IE STUDIES 
Thermal energy storage, 3:18262 (ORNL-5297) 
BORAX/PHYSICAL CHEMISTRY 
Thermal energy storage, 3:18262 (ORNL-5297) 
BOREHOLES/PLUGGING 
Borehole cement and rock properties studies. Progress report for 
the period up to 1 August 1976, 3:16949 (ORNL/SUB-4091/5) 
BORIC ACID/POTENTIOMETRY 
Potentiometric determination of boric acid in elemental boron 
with a fluoroborate specific ion electrode, 3:19228 (NBL-287) 
BORIDES/SUPERCONDUCTIVITY 
Superconductivity of ternary borides, 3:19139 
BOROHYDRIDES/CHEMICAL PREPARATION 
Studies of the hydroxyborohydride and triborohydride ions, 
3:19280 (LBL-6941) 
BOROHYDRIDES/HYDROLYSIS 
Studies of the hydroxyborohydride and triborohydride ions, 
3:19280 (LBL-6941) 
BORON/CATALYTIC EFFECTS 
Influence of boron on the formation of the structure of synthetic 
graphite, 3:16426 
BORON/ELECTRIC CONDUCTIVITY 
= conductivity of selected alloys at low temperatures, 
18981 
BORON/ION BEAMS 
Nuclear backscattering analyses of ion and energy impurities in 
doubly ionized beams, 3:20139 
BORON/MECHANICAL PROPERTIES 
Environmental effects on fiber reinforced composites, 3:19152 
(CONF-750677-P 1) 
BORON/NUCLEAR REACTION ANALYSIS 
—— of light elements by means of ®Li-induced reactions, 
:19224 
BORON/QUANTITATIVE CHEMICAL ANALYSIS 
Potentiometric determination of boric acid in elemental boron 
with a fluoroborate specific ion electrode, 3:19228 (NBL-287) 
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BORON/TENSILE PROPERTIES 
Static tensile properties of boron-aluminum and boron-epoxy 
composites at cryogenic temperatures (4, 76, and 295°K), 
3:19156 
BORON/THERMAL CONDUCTIVITY 
Thermal conductivity of selected alloys at low temperatures, 
3:18981 
BORON ALLOYS/EXPLOSION WELDING 
Explosive fabrication of rapidly solidified alloys, 3:18860 (UCRL- 
80348) 
BORON CARBIDES/PHYSICAL RADIATION EFFECTS 
Breeder reactor reference control materials. Semiannual report, 
January-June 1977, 3:17979 (HEDL-TME-77-58) 
BORON CARBIDES/THERMAL CONDUCTIVITY 
Thermal conductivity and thermal behavior of absorber materials 
for fast breeders (400 to 1600°K), 3:19142 (BNWL-tr-266) 
BORON IONS/BACKSCATTERING 
Ion induced photon emission from solids, 3:20118 (ORO-2591-86) 
BORON NITRIDES/ELECTRONIC STRUCTURE 
Local density formalism approach to cohesive properties of solids: 
diamond, BN, and LiF, 3:19137 
BORON NITRIDES/USES 
Use of new synthetic polycrystalline materials: ‘‘carbonado”’-type 
diamond and cubic boron nitride, 3:19115 (UCRL-Trans-11274) 
BORON NITRIDES/WEAR 
Failure mechanisms of superhard materials when cutting 
superalloys, 3:19130 (CONF-750677-P1) 
BORON NITRIDES/X-RAY DIFFRACTION 
Flash x-ray diffraction, 3:19127 (UCID-16987) 
BOTANY/MEETINGS 
47th ANZAAS Congress (abstracts) Vol. I, Sections 1-18, 3:20083 
BOTTOMING CYCLES/PERFORMANCE 
Utilization of a water-ammonia binary cycle in a central-station 
power plant (including an ammonia bottoming cycle), 3:17417 
BOUNDARIES (GRAIN) 
See GRAIN BOUNDARIES 
BOUNDARY-VALUE PROBLEMS/NUMERICAL SOLUTION 
Modifications of SUPORT, a linear boundary value problem 
solver. Part II. Inclusion of an Adams integrator, 3:20814 
(SAND-77-1690) 
BRAIN/BIOCHEMICAL REACTION KINETICS 
Distribution of mitochondrial enzymes between the perikaryal and 
synaptic fractions of immature and adult rat brain, 3:19839 
BRAIN/BIOLOGICAL RADIATION EFFECTS 
Glial recovery patterns in rat corpus callosum after x irradiation 
during infancy, 3:19971 
Low-level x-irradiation of the brain during development 
morphological, physiological, and behavioral consequences. 
Final report, September 1, 1976-August 31, 1977, 3:19963 
(COO-2000-127) 
BRAIN/DELAYED RADIATION EFFECTS 
Low-level x-irradiation of the brain during development 
morphological, physiological, and behavioral consequences. 
Final report, September 1, 1976-August 31, 1977, 3:19963 
(COO-2000-127) 
BRAIN/ENZYMES 
Distribution of mitochondrial enzymes between the perikaryal and 
synaptic fractions of immature and adult rat brain, 3:19839 
BRAIN/MORPHOLOGICAL CHANGES 
Low-level x-irradiation of the brain during development 
morphological, physiological, and behavioral consequences. 
Final report, September 1, 1976-August 31, 1977, 3:19963 
(COO-2000-127) 
BRAIN/NEOPLASMS 
Comparison of 1- and 2-Hr delayed brain scans in patients 
undergoing chemotherapy for primary brain tumors (/sup 99m/ 
Tc tracer technique), 3:19885 
BRAIN/SCINTISCANNING 
Comparison of 1- and 2-Hr delayed brain scans in patients 
undergoing chemotherapy for primary brain tumors (/sup 99m/ 
Tc tracer technique), 3:19885 
BRASS/HEAT TRANSFER 
Study of the phenomenon of local boiling at low heat fluxes with 
respect to different metallic surfaces and coolants under laminar 
flow conditions, 3:19511 
BRAYTON CYCLE POWER SYSTEMS/OPERATION 
——— Brayton/Rankine space-conditioning system, 
BREAKERS (CIRCUIT) 
See CIRCUIT BREAKERS 
BREASTS 
See MAMMARY GLANDS 
BREEDER REACTORS 
See also FBR TYPE REACTORS 
GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 
LWBR TYPE REACTORS 
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BREEDER REACTORS/DECISION MAKING 
Nuclear energy at the turning point, 3:18360 (OQRAU/IEA(O)-77- 
19 


BREEDER REACTORS/DESIGN 
Target reactor physics and design, 3:19582 (CONF-770107-) 
Target reactor development problems, 3:19583 (CONF-770107-) 
BREEDER REACTORS/MATERIALS TESTING 
FBR metallic materials test manual, 3:18835 (JAPFNR-265) 
BREEDER REACTORS/THORIUM CYCLE 
Role of thorium fuel cycles, 3:17805 
BREEDING BLANKETS/DESIGN 

Cassette blanket and vacuum building: key elements in fusion 
reactor maintenance, 3:20652 (UCRL-80120) 

Fuel design considerations for the Mirror Hybrid Reactor, 3:20713 
(UCRL-79637) 

Fusion blankets for catalyzed D-D and D-*He reactors, 3:20645 
(BNL-23412) 

Fusion systems engineering (Fissile fuel production capacity for 
TETR), 3:20647 (BNWL-1939-7) 

Mechanical structure of the Mirror Hybrid Reactor Power Plant, 
3:20651 (UCRL-79638) 

Practical blanket design for a toroidal fusion reactor, 3:20648 
(CONF-77 1029-98) 

Radial blanket design and development. Quarterly progress report 
for period ending August 31, 1977 (LMFBR), 3:17715 (WARD- 
RB-3045-21 

BREEDING BLANKETS/EFFICIENCY 

High temperature blankets for the production of synthetic fuels, 
3:20646 (BNL-23414) 

Use of thorium in LMFBR blankets, 3:17807 

BREEDING BLANKETS/NEUTRON REACTIONS 

Blanket neutronics analysis for a TDHR, 3:20657 

BREEDING BLANKETS/PERFORMANCE TESTING 

Radial blanket design and development. Quarterly progress report 
for period ending August 31, 1977 (LMFBR), 3:17715 (WARD- 
RB-3045-21) 

BREEDING BLANKETS/SPECIFICATIONS 

Aluminum blanket/shield design for a high field ignition test 
reactor, 3:20644 (BNL-23411) 

BREEDING BLANKETS/VARIATIONAL METHODS 

Application of generalized variational principles to fusion reactor 
neutronics studies, 3:20661 

BREMSSTRAHLUNG (MAGNETIC) 
See SYNCHROTRON RADIATION 
BRIDGES (ELECTRIC) 
See ELECTRIC BRIDGES 
BRINES/CORROSIVE EFFECTS 

Corrosivity of geothermal brines. Progress report for period 
ending June 1977, 3:17366 (ORNL/TM-6159) 

Results of short-term corrosion evaluation tests at Raft River, 
3:17367 (TREE-1176) 

BRINES/TEMPERATURE MEASUREMENT 

Pressure corrections for fluid-inclusion homogenization 
temperatures based on the volumetric properties of the system 
NaCl-H2O, 3:17375 

BRINES/THERMODYNAMIC PROPERTIES 

Pressure corrections for fluid-inclusion homogenization 
temperatures based on the volumetric properties of the system 
NaCl-H2O, 3:17375 

BROMATES/RADIOLYSIS 
Study of the formation of nitrates in irradiated nitrogen-oxygen 
salt systems, 3:19327 
BROMIDES/PHOTOLYSIS 
Chemical physics, 3:19304 (ORNL-5297) 
BROMINE/COLLISIONS 
K-vacancy production in ion-atom collisions (10 to 100 MeV, 
cross sections), 3:20131 
BROMODEOXYURIDINE 
See BUDR 
BROOKHAVEN HIGH FLUX BEAM REACTOR 
See HFBR REACTOR 
BROOKHAVEN NATIONAL LABORATORY 
See BNL 
BROWN COAL/CHEMICAL COMPOSITION 
Gasification of Rhenish Brown Coal as mined, 3:16397 
BROWN COAL/CHROMATOGRAPHY 

Determination of methoxy groups in coal by gas-liquid 

chromatography, 3:16452 
BROWN COAL/COMBUSTION PROPERTIES 

Rated fineness of pulverized fuel for milling installations of power 

units burning different brown coal varieties, 3:16556 
BROWN COAL/MATURATION 

Special role of stable isotopes in assessing hydrocarbon 

occurrences, 3:16583 
BROWN COAL/OXIDATION 

Behavior of the parametric centers of brown coal on its oxidation 

with oxygen, 3:16441 
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BROWN COAL/PARAMAGNETISM 
Behavior of the parametric centers of brown coal on its oxidation 
with oxygen, 3:16441 
BROWN COAL/PYROLYSIS 
Study of the properties of pitch obtained by the thermal 


dissolution of brown coal, 3:1 
BRUNO LEUSCHNER-1 REACTOR 
See GREIFSWALD-] REACTOR 
BUBBLES/NUCLEATION 
Computer simulation of helium-assisted bubble nucleation, 3:19078 
BUDR 
(Bromodeoxyuridine.) 
BUDR/PHOTOLYSIS 
Interactions of carcinogens with human cell DNA: damage and 
repair, 3:20014 
BUFFALO PULSTAR REACTOR 
See PULSTAR-BUFFALO REACTOR 
BUILDING MATERIALS 
See also CEMENTS 
CONCRETES 
BUILDING MATERIALS/ENERGY ANALYSIS 
a reduction of energy use in the building industry, 
:18 


Energy embodied in buildings and building components, 3:18505 
BUILDING MATERIALS/ENERGY CONSERVATION 
Energy saving in structural materials from changes in analytical 
and building methods, 3:18613 
BUILDING MATERIALS/ENERGY LOSSES 
Energy use management: building materials and design, 3:18553 
BUILDING MATERIALS/HEALTH HAZARDS 
Good practice manual for insulation installers, 3:18336 
BUILDING MATERIALS/PRODUCTION 
Energy saving in structural materials from changes in analytical 
and building methods, 3:18613 
BUILDINGS 
See also ANIMAL SHELTERS 
APARTMENT BUILDINGS 
COMMERCIAL BUILDINGS 
GREENHOUSES 
HOSPITALS 
HOUSES 
OFFICE BUILDINGS 
SCHOOL BUILDINGS 
BUILDINGS/AIR CONDITIONERS 

High- — controls and the new energy design era, 

3:18284 
BUILDINGS/AIR CONDITIONING 

Building energy analysis, 3:18538 (CONF-7605138-) 

Control strategies for building energy conservation: R and D 
opportunities, 3:18543 (CONF-7605138-) 

Control systems and principles (HVAC equipment in buildings), 
3:18533 (CONF-7605138-) 

Controllers and processer applications, 3:18541 (CONF-7605138-) 

Energy analysis of double duct and multi-zone systems, 3:18548 

Energy conservation in buildings through improved controls, 
3:18534 (CONF-7605138-) 

Overview of R and D potential in controls for energy 
conservation, 3:18540 (CONF-7605138-) 

R and D opportunities for final control elements and 
communication systems in HVAC control systems, 3:18544 
(CONF-7605138-) 

Sensor development for building control and energy management, 
3:18542 (CONF-7605138-) 

State of the art in multizone control, 3:18539 (CONF-7605138-) 

Unitary air conditioning has no limits in energy management 
opportunities in commercial applications, 3:18561 

BUILDINGS/CONSTRUCTION 

Energy saving in structural materials from changes in analytical 

and building methods, 3:18613 
BUILDINGS/COOLING LOAD 

Characterization of thermal response of a building to unsteady 

heating and cooling conditions, 3:18550 
BUILDINGS/DAMAGE 

Correlations between ground motion and building damage. 
Engineering intensity scale applied to the San Fernando 
earthquake of February 1971, 3:20063 (JAB-99-111) 

BUILDINGS/DESIGN 

Energy use management: building materials and design, 3:18553 

Model code for energy conservation in new building construction, 
3:18546 (SAN/1230-1) 

BUILDINGS/ENERGY ANALYSIS 

Analysis and reduction of energy use in the building industry, 
3:18400 

Energy embodied in buildings and building components, 3:18505 

BUILDINGS/ENERGY CONSERVATION 
— and reduction of energy use in the building industry, 
:18400 


Application of high-seasonal-performance-factor technology to a 
gas heat pump, 3:18578 





BUILDINGS/ENERGY EFFICIENCY 


Appropriate technology and energy conservation: a Canadian 
experience (Indian communities), 3:18401 

Building energy analysis, 3:18538 (CONF-7605138-) 

Control manufacturer's view of R and D needs for energy 
conservation, 3:18530 (CONF-7605138-) 

Control manufacturer's view of R and D needs for energy 
conservation, 3:18531 (CONF-7605138-) 

Control strategies for building ene rBy « ee R and D 
opportunities, 3:18543 (CONF-7605138-) 

Control systems and principles (HVAC equipment in buildings), 
3:18533 (CONF-7605138-) 

Controllers and processer applications, 3:18541 (CONF-7605138-) 

Energy conservation in buildings through improved controls, 
3:18534 (CONF-7605138-) 

Energy-integrated building envelopes, 3:18549 

Energy saving in structural materials from changes in analytical 
and building methods, 3:18613 

Guide to demonstrations of energy conservation, solar energy and 
other new technologies: Energy Extension Service (Projects 
listed by state), 3:18509 (TID-28044) 

International Energy Agency (IEA) Working Party on Energy 
Conservation Research and Development. Annual report, 1976- 
1977, 3:18379 (DOE/CS-0012) 

Model code for energy conservation in new building construction, 
3:18546 (SAN/1230-1) 

Optimal temperature control for structures, 3:18537 (CONF- 
7605 138-) 

Overview of R and D potential in controls for energy 
conservation, 3:18540 (CONF-7605138-) 

Parameter study on thermal properties of buildings, 3:18552 

R and D opportunities for final control elements and 
communication systems in HVAC control systems, 3:18544 
(CONF-7605138-) 

Sensor development for building control and energy management, 
3:18542 (CONF-7605138-) 

State of the art in multizone control, 3:18539 (CONF-7605138-) 

Technical opportunities for energy conservation in buildings 
through improved controls, 3:18529 (CONF-7605138-) 

BUILDINGS/ENERGY EFFICIENCY 

Efficient use of energy in a solar building, 3:17247 
BUILDINGS/ENERGY MANAGEMENT 

Energy use management: building materials and design, 3:18553 
BUILDINGS/HEAT LOSSES 

Heat losses of buildings with different heating systems, 3:18570 
BUILDINGS/HEATING LOAD 

Characterization of thermal response of a building to unsteady 

heating and cooling conditions, 3:18550 
BUILDINGS/HEATING SYSTEM: 
Heat losses of buildings with different heating systems, 3:18570 
BUILDINGS/MISSILE PROTECTION 

Full-scale tornado-missile impact tests. Final report, 3:18099 

(EPRI-NP-440) 
BUILDINGS/SHIELDING 
Building shielding effects on radiation doses from routine 
radionuclide releases, 3:19726 (CONF-771109-72) 

BUILDINGS/SOLAR COOLING SYSTEMS 

Solar collectors for the Shenandoah Community Center, 3:17259 

Solar energy applications to large buildings, 3:17240 
BUILDINGS/SOLAR HEATING SYSTEMS 

Solar collectors for the Shenandoah Community Center, 3:17259 

Solar energy applications to large buildings, 3:17240 
BUILDINGS/SOLAR SPACE HEATING 

Annual collection and storage of solar energy for the heating of 
buildings. Report No. 2. Annual progress report, May 1976-July 
1977, 3:17235 (ORO/5136-77/2) 

Efficient use of energy in a solar building, 3:17247 

—_ a and solar heating in poultry production, 

71724 
BUILDINGS/SOLAR WATER HEATERS 
Solar collectors for the Shenandoah Community Center, 3:17259 
BUILDINGS/SPACE HEATING 

Building energy analysis, 3:18538 (CONF-7605138-) 

Control strategies for building energy conservation: R and D 
opportunities, 3:18543 (CONF-7605138-) 

Control systems and principles (HVAC equipment in buildings), 
3:18533 (CONF-7605138-) 

Controllers and processer applications, 3:18541 (CONF-7605138-) 

Energy analysis of double duct and multi-zone systems, 3:18548 

Energy conservation in buildings through improved controls, 
3:18534 (CONF-7605138-) 

Overview of R and D potential in controls for energy 
conservation, 3:18540 (CONF-7605138-) 

Parameter study on thermal properties of buildings, 3:18552 

R and D opportunities for final control elements and 
communication systems in HVAC control systems, 3:18544 
(CONF-7605138-) 

Sensor development for building control and energy management, 
3:18542 (CONF-7605138-) 
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Using heat pumps effectively to reduce energy needs of buildings, 
3:18551 


BUILDINGS/TEMPERATURE CONTROL 
Energy-integrated building envelopes, 3:18549 
Optimal temperature control for structures, 3:18537 (CONF- 
7605 138-) 
BUILDINGS/THERMAL EFFICIENCY 
Energy performance guidelines, 3:18479 (NP-22176) 
Energy performance guidelines. Appendix, 3:18480 (NP-22176/1) 
BUILDINGS/THERMAL INSULATION 
Parameter study on thermal properties of buildings, 3:18552 
Supply response to residential insulation retrofit demand, 3:18545 
FEA/B-77/303) 
BUILDINGS/VENTILATION 
Filter testing and development for prolonged transuranic service 
and waste reduction, 3:19734 (RFP-2635) 
High-performance controls and the new energy design era, 


:18284 

BUILDINGS (CONTAINMENT) 

See CONTAINMENT BUILDINGS 
BULGARIA/ENERGY POLICY 

International energy crisis and the Socialist countries, 3:18316 

BUREAU OF MINES 

See US BUREAU OF MINES 
BURNERS 

See also COMBUSTORS 

FLUIDIZED-BED COMBUSTORS 

BURNERS/DESIGN 

Reduction of pollutant emission from stationary combustion 

sources by burner design, 3:17443 
BURNUP/COMPUTER CODES 

Reactor depletion code evaluation, 3:17869 (DPST-77-465) 

BURST CAN DETECTION 

See FAILED ELEMENT DETECTION 
BURST CAN MONITORS 

See FAILED ELEMENT MONITORS 
BURST SLUG DETECTION 

See FAILED ELEMENT DETECTION 
BURST SLUG MONITORS 

See FAILED ELEMENT MONITORS 
BUSES/PUBLIC OPINION 

Longitudinal changes in public preference for attributes of a new 

transit system, 3:18314 
BUSPR REACTOR 

See PULSTAR-BUFFALO REACTOR 
BUTADIENE/HOT ATOM CHEMISTRY 

Hot atom reactions involving multivalent and univalent species. 
Progress report, February 1977-January 1978, 3:19332 (ORO- 
3898-35) 

BWR TYPE REACTORS 
See also HATCH-1 REACTOR 
QUAD CITIES-1 REACTOR 
TOKAI-2 REACTOR 
BWR TYPE REACTORS/ACOUSTIC MONITORING 

Acoustic surveillance methods for improving availability of 

nuclear power plants, 3:17572 
BWR TYPE REACTORS/BLOWDOWN 

Blowdown flow in the BWR BDHT test apparatus, 3:18102 
(GEAP-21656) 

BWR blowdown/emergency core cooling. Sixth quarterly 
progress report, April-June 30, 1977, 3:18104 (GEAP-NUREG- 
21304-6) 

Effects of downstream geometry on the blowdown of a subcooled 
liquid, 3:18224 

Nonequilibrium critical discharge of saturated and subcooled 
liquid Freon-11, 3:18134 

Subcompartment pressure-temperature response comparisons 
between analytical and experimental results, 3:18211 

BWR TYPE REACTORS/CONDENSATION CHAMBERS 

Mark II lead plant topical report: pool boundary and main vent 
chugging loads justification, 3:18113 (NEDO-23617) 

BWR TYPE REACTORS/CONTAINMENT BUILDINGS 

Design and licensing of a flexible dual-containment approach, 
3:17552 

BWR TYPE REACTORS/CONTAINMENT SYSTEMS 

Comparison of the 1/13 scale Mark II containment multi-vent 
pool swell data with analytical methods, 3:17531 (NEDO-21667) 

Containment venting considerations for light-water reactor 
accidents, 3:18232 

Experimental technique for the determination of steam/air 
fraction, 3:18205 

Passive containment system for boiling water reactors, 3:17553 

Reducing the cost of nuclear power plants by eliminating 
containment and other systems, 3:17554 

Role of Taylor instability during vent clearing ina BWR 
suppression pool, 3:18207 

Subcompartment pressure-temperature response comparisons 
between analytical and experimental results, 3:18211 





APR. 30, 1978 


Use of orificing to accomplish small-scale suppression pool 
representation, 3:17546 
Value/impact comparison of alternate containment designs, 
3:17551 
BWR TYPE REACTORS/CONTROL ELEMENTS 
Influence of BWR control blade homogenization on nodal 
coupling parameters, 3:17545 
BWR TYPE REACTORS/DESIGN BASIS ACCIDENTS 
Reactor safety, 3:18245 
BWR TYPE REACTORS/DOPPLER COEFFICIENT 
Generation of void and Doppler reactivity feedback for 
application to BWR design (amendment No. 1), 3:17530 
(NEDO-20964-1) 
BWR TYPE REACTORS/ECCS 
BWR blowdown/emergency core cooling. Sixth quarterly 
progress report, April-June 30, 1977, 3:18104 (GEAP-NUREG- 
21304-6) 
Effects of pressures and materials to the quenching of solids, 
3:18221 
Rewetting model using a generalized boiling curve, 3:18234 
BWR TYPE REACTORS/ELECTRIC GENERATORS 
Monitoring and diagnostic systems for power plant machinery, 
3:17573 
BWR TYPE REACTORS/ENGINEERED SAFETY SYSTEMS 
Consolidated program to evaluate class IE equipment qualification 
techniques, 3:17561 
Reactor safety, 3:18245 
Reducing the cost of nuclear power plants by eliminating 
containment and other systems, 3:17554 
BWR TYPE REACTORS/FAILED ELEMENT DETECTION 
Probabilistic identification of failed core assemblies from gas tag 
relases, 3:17563 
BWR TYPE REACTORS/FAILED ELEMENT MONITORS 
Barycentric coordinates technique for resolution of multiple fuel 
failures with gas tagging, 3:17562 
Probabilistic identification of failed core assemblies from gas tag 
relases, 3:17563 
BWR TYPE REACTORS/FAILURE MODE ANALYSIS 
Reactor safety, 3:18247 
BWR TYPE REACTORS/FAULT TREE ANALYSIS 
Reactor safety, 3:18247 
BWR TYPE REACTORS/FEEDWATER 
Control system of feedwater in a reactor (Patent), 3:17582 
BWR TYPE REACTORS/FEEDWATER HEATERS 
Feedwater preheater with two steam spaces (Patent), 3:17579 
Feedwater preheater with two steam chambers (Patent), 3:17580 
Feedwater preheater with two steam spaces (Patent), 3:17575 
BWR TYPE REACTORS/FIRE PREVENTION 
Fire Protection Research Project, 3:18125 (SAND-77-1768C) 
BWR TYPE REACTORS/FUEL ASSEMBLIES 
Fuel assembly (Patent), 3:17594 
Fuel assembly (Patent), 3:17593 
BWR TYPE REACTORS/FUEL CANS 
Effect of temperature nonuniformity on the diametral expansion of 
internally pressurized Zircaloy-4 cladding during transient 
heating in steam, 3:17548 
Effects of stress — on ballooning behavior of Zircaloy 
cladding, 3:18214 
BWR TYPE REACTORS/FUEL CYCLE 
Fuel cycle cost sensitivity analysis for boiling and pressurized 
water reactors, 3:17848 
Low-decontamination approach to a proliferation-resistant fuel 
cycle, 3:17840 
Survey of alternative fuel cycle options without plutonium 
separation, 3:17837 
BWR TYPE REACTORS/FUEL ELEMENT CLUSTERS 
Channel box for the fuel bundle of BWR, 3:17578 
BWR TYPE REACTORS/FUEL ELEMENT FAILURE 
Effects of stress biaxiality on ballooning behavior of Zircaloy 
cladding, 3:18214 
Thermodynamics of the fuel fragmentation gas, 3:17550 
BWR TYPE REACTORS/FUEL ELEMENTS 
Behavior of irradiated oxide fuel, 3:17538 
Fission gas release from ThOz and ThO2-UO: fuels, 3:17543 
Reconsiderations of gas release in molten metal fragmentation, 
3:17558 
Status of mechanical properties and models for LMFBR and 
LWR fuel element modeling, 3:17742 
BWR TYPE REACTORS/FUEL MANAGEMENT 
Optimum fuel loading and coastdown operation for LWR power 
stations, 3:17846 
Upgrading nuclear-fuel management, 3:17533 
Using fuel performance prediction in light-water reactor fuel 
management, 3:17564 
BWR TYPE REACTORS/FUEL PINS 
Ranpp testing of UO2-Zr fuel pins up to 29,000 MWd/MT UO:, 
3:17542 
TACO: fuel pin performance analysis, 3:18092 (BAW- 
10087A(Rev.1)) 
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BWR TYPE REACTORS/FUEL POOLS 
Multichannel analysis of natural convection in a spent fuel pool, 
17566 


Planning, site preparation, and installation considerations for spent 
fuel storage expansion, 3:17574 
BWR TYPE REACTORS/FUEL RODS 
Effect of Cs and Iy release on LWR fuel performance calculations, 
3:17547 
Probabilistic assssment of fuel rod ballooning in large-bundle 
LOCA experiments, 3:18230 
BWR TYPE REACTORS/FUEL-COOLANT INTERACTIONS 
Estimate on pressure buildup during steam explosions in LWR 
geometry, 3:17556 
— of gas release in molten metal fragmentation, 
:17558 
Steam explosion triggering experiments with oxidized corium-E 
simulants, 3:17555 
Thermal interaction of molten LWR core materials with water, 
3:18120 (SAND-77-0170C) 
Vapor explosion potentials at high interface temperatures, 3:17540 
BWR TYPE REACTORS/IN CORE INSTR 
Construction for supporting a neutron detector tube (Patent), 
3:17588 
Device for detecting defectiveness in a local power monitor 
(Patent7S50AIX-09)350188), 3:17595 
— region monitor in a boiling water reactor (Patent), 
17592 
BWR TYPE REACTORS/LEAK DETECTORS 
Survey of recent operating experience using leak detection 
systems to improve plant operation, 17871 
BWR TYPE REACTORS/LOOSE PARTS MONITORING 
Noise diagnostics for safety assessment. Quarterly progress report, 
July-September 1977, 3:18119 (ORNL/NUREG/TM-161) 
BWR TYPE REACTORS/LOSS OF COOLANT 
Advanced Two-Phase Instrumentation Program. Quarterly 
progress report, April-June 1977, 3:18117 (ORNL/NUREG/ 
TM-140) 
oo = a vent flow formulation for subcompartment analysis, 
7182 
Countercurrent flow limitation correlation for BWR bundles 
during LOCA, 3:18217 
Critical heat flux during a loss-of-coolant accident, 3:18137 
Effects of pressures and materials to the quenching of solids, 
3:18221 
Fission product gamma-ray energy absorption in emergency 
cooling solutions, 3:18212 
Mark II lead plant topical report: pool boundary and main vent 
chugging loads justification, 3:18113 (NEDO-23617) 
Means for restricting out-flow of reactor cooling medium (Patent), 
:18258 


Nonequilbrium states in the evaluation of containment pressure- 
temperature transients, 3:18209 
Probabilistic assssment of fuel rod ballooning in large-bundle 
LOCA experiments, 3:18230 
Results from the 1/5-scale Mark I BWR pressure suppression 
experiment, 3:18129 (UCRL-80221) 
Role of Taylor instability during vent clearing ina BWR 
suppression pool, 3:18207 
TACO: fuel pin performance analysis, 3:18092 (BAW- 
10087A(Rev.1)) 
UCB experimental study of reflood heat transfer, 3:18220 
WRAP: user convenient relap code package, 3:18098 (DP-MS-77- 
103) 
BWR TYPE REACTORS/MELTDOWN 
Finite-difference methods in multi-dimensional two-phase flow, 
3:18109 (LA-UR-77-2378) 
Influence of stream condensation on the removal of post-accident 
airborne particles, 3:17549 
BWR TYPE REACTORS/MOLTEN METAL-WATER 
REACTIONS 
Estimate on pressure buildup during steam explosions in LWR 
geometry, 3:17556 
Reconsiderations of gas release in molten metal fragmentation, 
3:17558 
Steam roogeae' triggering experiments with oxidized corium-E 
simulants, 3:17555 
Vapor film collapse during subcooled film boiling and its 
application to molten metal coolant interactions, 3:17557 
BWR TYPE REACTORS/NEUTRON DETECTORS 
Construction for supporting a neutron detector tube (Patent), 
3:17588 
BWR TYPE REACTORS/PRESSURE SUPPRESSION 
Mark I BWR pool dynamics: a preliminary investigation into 
effects of downcomer spacing, 3:18128 (UCID-17676) 
BWR TYPE REACTORS/PRESSURE VESSELS 
Boiling water reactor feedwater nozzle cladding removal, 3:17565 
Improved ultrasonic non-destructive testing of pressure vessels, 
3:17532 (NUREG-0185) 





BWR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 


Nuclear reactor vessel integrity, 3:17525 (CONF-750677-P1) 
Program to develop acoustic emission-flow relationship for 
inservice monitoring of nuclear pressure vessels. Progress 
report, February 1-July 1, 1977, 3:17524 (BNWL-2232-2) 
BWR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 
Altered transverse momentum transport in coolant flows during 
oscillatory instabilities, 3:17544 
Device for purifying interior of nuclear reactor (Patent), 3:17585 
Means for restricting out-flow of reactor cooling medium (Patent), 
3:18258 
Reactor Primary Coolant System Pipe Rupture Study progress 
report No. 40, April-June 1977, 3:18103 (GEAP-NUREG- 
10207-40) 
Survey of recent operating experience using leak detection 
systems to improve plant operation, 3:17571 
BWR TYPE REACTORS/P 
Monitoring and diagnostic systems for power plant machinery, 
3:17573 
BWR TYPE REACTORS/RADIOACTIVE EFFLUENTS 
Basic concept concerning the calculation of exposure dose to be 
compared with the objective dose around power generating 
LWR plants, 3:18014 
Guidelines on the evaluation of objective radiation dose around 
wer generating LWR plants, 3:18013 
BW TYPE REACTORS/REACTOR ACCIDENTS 
Application of statistical techniques to the sensitivity analysis of 
problem 2, 3:18218 
Containment venting considerations for light-water reactor 
accidents, 3:18232 
BWR TYPE REACTORS/REACTOR COMPONENTS 
Acoustic surveillance methods for improving availability of 
nuclear power plants, 3:17572 
BWR TYPE REACTORS/REACTOR CONTROL SYSTEMS 
Boiling water reactor (Patent), 3:17996 
BWR control rod programming using heuristic and mathematical 
methods, 3:17985 
Evaluation of on-line power-distribution prediction method by 
BWR operating data, 3:17986 
Model for the prediction of shutdown margin for BWRs, 3:17984 
BWR TYPE REACTORS/REACTOR COOLING SYSTEMS 
Axial distribution of void fraction in subcooled er, 3:17537 
Control system of feedwater in a reactor (Patent), 3:17582 
Corrosion in nuclear power plants, 3:17526 (CONF-771091-1) 
Getting at the source; reducing radiation fields, 3:18236 
Prevention of stress corrosion cracking in nuclear power plants, 
3:17576 
Radiochemical management of reactor coolant, 3:17577 
User's guide to input for WRAP: a water reactor analysis package, 
3:17527 (DPST-NUREG-77-2) 
BWR TYPE REACTORS/REACTOR CORES 
Fuel assembly (Patent), 3:17583 
BWR TYPE REACTORS/REACTOR FUELING 
Minimum assembly reload system optimization for LWR’s, 
3:17581 
BWR TYPE REACTORS/REACTOR INSTRUMENTATION 
— studies of BWR-4 neutron noise analysis spectra, 
1 
Device for taking out local power detection signals in a reactor 
(Patent), 3:17590 
a of neutron noise sources in a boiling water reactor, 
:17560 
BWR TYPE REACTORS/REACTOR KINETICS 
Coarse-mesh flux-expansion method for the analysis of space-time 
effects in large light water reactor cores, 3:17536 
Computation of homogenized group parameters, 3:17896 
Convergence and acceleration of void iterations in boiling water 
reactor core calculations, 3:17535 
ENDF/B-IV benchmark analyses with full spectrum three- 
dimensional Monte Carlo models, 3:17568 
Influence of BWR control blade homogenization on nodal 
coupling parameters, 3:17545 
Investigations of LWR design modifications for improved in-core 
plutonium utilization, 3:18080 
Significance of fast moderator feedback effects in a boiling water 
reactor during severe pressure transients, 3:17534 
BWR TYPE REACTORS/REACTOR LATTICE PARAMETERS 
BWR methods comparisons with thorium lattice benchmarks, 
3:17570 
BWR TYPE REACTORS/REACTOR MAINTENANCE 
Boiling water reactor feedwater nozzle cladding removal, 3:17565 
“ os plant data in advance maintenance planning, 
of 
BWR TYPE REACTORS/REACTOR NOISE 
Characterization studies of BWR-4 neutron noise analysis spectra, 
559 


Identification of neutron noise sources in a boiling water reactor, 
3:17560 


Noise diagnostics for safety assessment. Quarterly progress report, 
July-September 1977, 3:18119 (ORNL/NUREG/TM-161) 
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BWR TYPE REACTORS/REACTOR OPERATION 
Nuclear unit productivity analysis, 1976 update, 3:17529 (EPRI- 
NP-559-SR) 
BWR TYPE REACTORS/REACTOR PROTECTION SYSTEMS 
Reactor safety, 3:18245 
BWR TYPE REACTORS/REACTOR SHUTDOWN 
Model for the prediction of shutdown margin for BWRs, 3:17984 
BWR TYPE REACTORS/RESEARCH PROGRAMS 
Light water reactor safety research program. Quarterly report, 
anuary-March 1977 (Cerium-concrete interactions; vapor 
explosions), 3:18122 (SAND-77-1249) 
BWR TYPE REACTORS/SPECIFICATIONS 
Reactor safety, 3:18245 
BWR TYPE REACTORS/SPENT FUEL ELEMENTS 
Cask and reactor site problems encountered during a BWR spent 
fuel shipment, 3:19445 
BWR TYPE REACTORS/THORIUM CYCLE 
Fission gas release from ThO2z and ThO2-UOz fuels, 3:17543 
Realities “g utilizing thorium-based fuels in LWRs and LMFBRs, 
3:1774 
BWR TYPE REACTORS/VOID COEFFICIENT 
Generation of void and Doppler reactivity feedback for 
application to BWR design (amendment No. 1), 3:17530 
(NEDO-20964-1) 
Statistical weight factor for BWR void reactivity feedback, 
3:17569 


C 


CABLES/FAILURES 
Metallic corrosion in mining industry (Wire rope), 3:16535 
CADARACHE RAPSODIE REACTOR 
See RAPSODIE REACTOR 
CADMIUM/BIOLOGICAL EFFECTS 
Cellular metabolism (UV radiation), 3:19934 (LA-6898-PR) 
Cytogenetics, 3:20013 (LA-6898-PR) 
CADMIUM/INTESTINAL ABSORPTION 
Effects of iron deficiency on the absorption and distribution of 
lead and cadmium in rats (7!°Pb, !°°Cd), 3:20001 
CADMIUM/ION EXCHANGE 
Analytical applications of resins containing amide and polyamine 
functional groups, 3:19264 (IS-T-783) 
CADMIUM/QUANTITATIVE CHEMICAL ANALYSIS 
Extractability of copper, zinc, cadmium, and lead in soils 
incubated with sewage sludge, 3:19760 
CADMIUM/REMOVAL 
Coprecipitation of Cd with calcite, 3:19267 (ORNL-5297) 
CADMIUM/TISSUE DISTRIBUTION 
Effects of iron deficiency on the absorption and distribution of 
lead and cadmium in rats (??°Pb, °°Cd), 3:20001 
CADMIUM/TOXICITY 
Evaluation of the toxic effect of Cd** and Cd(CN)* , ions on the 
growth of mixed microbial population of activated sludges, 
3:20020 
Toxic effects of cadmium on ciliary activity using a tracheal ring 
model system, 3:20038 
CADMIUM/VOLTAMETRY 
Ozone oxidation of organic sequestering agents in water prior to 
the determination of trace metals by anodic stripping 
voltammetry, 3:19232 
CADMIUM/X-RAY EMISSION ANALYSIS 
Investigation of elemental analysis of water samples by radio-alpha 
induced x-ray emission spectroscopy, 3:19242 
CADMIUM 109/RETENTION 
Trace element metabolism, 3:19999 (LA-6898-PR) 
CADMIUM 112/PIONIC ATOMS 
Nuclear structure with pionic atoms, 3:20309 (LA-6926-C) 
CADMIUM 116 TARGET/KRYPTON 84 REACTIONS 
Nuclear chemistry, 3:19330 (ORNL-5297) 
CADMIUM ALLOYS/CRYSTAL STRUCTURE 
Structure of ordered alloys, 3:18884 (LBL-6654) 
CADMIUM ALLOYS/ELECTRON MICROSCOPY 
Structure of ordered alloys, 3:18884 (LBL-6654) 
CADMIUM SULFIDES/OPTICAL PROPERTIES 
Development of ferromagnetic spinels for optical isolation at 10.6 
pum. Progress report, May 1, 1977-July 31, 1977, 3:19182 (COO- 
4056-4) 
CADMIUM TELLURIDES/ELECTRONIC STRUCTURE 
Binding energy of an electron to a three-defect-complex in CdTe, 


CAFFEINE/BIOLOGICAL EFFECTS 
Influence of DNA repair and replication inhibitors on 
incorporation of 2-'*C-thymidine in pea root DNA following 
exposure to gamma radiation, 3:19929 
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CALCIUM/ALPHA REACTIONS 
Theoretical calculations of peripheral reaction yields from 
relativistic heavy ions (Fireball and firestreak models), 3:20289 
(LBL-6580) 
CALCIUM/CARBON 12 REACTIONS 
Theoretical calculations of peripheral reaction yields from 
relativistic heavy ions (Fireball and firestreak models), 3:20289 
(LBL-6580) 
CALCIUM/ION COLLISIONS 
X-ray cross sections in ion-atom collisions, 3:20130 
CALCIUM/MEASURING METHODS 
Absolute measurement of total-body calcium by the *7Ar method. 
Preliminary results: concise communication (*°Ca, *®Ca), 
3:19868 
CALCIUM/PHYSICAL RADIATION EFFECTS 
X-ray cross sections in ion-atom collisions, 3:20130 
CALCIUM/X-RAY EMISSION ANALYSIS 
Use of muonic x rays for nondestructive analysis of bulk samples 
for low Z constituents, 3:19247 
CALCIUM 40/ENERGY LEVELS 
Excitation of low-lying collective states in *°Ca and ®°*Pb by 
inelastic neutron scattering, 3:20295 
CALCIUM 40/EXCITED STATES 
Excitation of low-lying collective states in *°Ca and 7°*Pb by 
inelastic neutron scattering, 3:20295 
CALCIUM 40 TARGET/ALPHA REACTIONS 
Magnetic moment of the first excited state of **Sc, 3:20297 
CALCIUM 40 TARGET/BERYLLIUM 9 REACTIONS 
(Be, * Be) reaction at 50 MeV, 3:20274 
CALCIUM 40 TARGET/KAON PLUS REACTIONS 
Nucleon knockout by kaons, 3:20290 
Nucleon knockout by kaons, 3:20299 (ORO-5126-21) 
CALCIUM 40 TARGET/NEUTRON REACTIONS 
Excitation of low-lying collective states in “°Ca and 7°°Pb by 
inelastic neutron scattering, 3:20295 
CALCIUM 40 TARGET/OXYGEN 16 REACTIONS 
Inelastic scattering of '*O on even-Ca isotopes, 3:20298 (CONF- 
770968-6) 
CALCIUM 42 TARGET/OXYGEN 16 REACTIONS 
Inelastic scattering of '*O on even-Ca isotopes, 3:20298 (CONF- 
770968-6) 
CALCIUM 44 TARGET/OXYGEN 16 REACTIONS 
Inelastic scattering of '*O on even-Ca isotopes, 3:20298 (CONF- 
770968-6) 
CALCIUM 48 TARGET/BERYLLIUM 9 REACTIONS 
Beta decay of °* °° V and the mass of *°V, 3:20296 
Studies of '*Be and other off-stability nuclei, 3:20261 (BNL-23361) 
CALCIUM 48 TARGET/OXYGEN 16 REACTIONS 
Inelastic scattering of '©O on even-Ca isotopes, 3:20298 (CONF- 
770968-6) 
CALCIUM CHLORIDES/DIFFUSION 
Aqueous systems and geothermal energy, 3:19337 (ORNL-5297) 
CALCIUM FLUORIDES/ABSORPTION SPECTRA 
Spectroscopic investigation of fluorophosphate and 
fluoroberyllate glasses activated by ions of trivalent neodymium 
(20A1(Po3)2-40BaF2-30-MgF2-10SrF2 and 44BeF2-15A1Fs- 
12CaF2--9SrF2-6MgF2-3BaF2-6KF), 3:19192 (UCRL-Trans- 
11306) 
CALCIUM OXIDES/CATALYTIC EFFECTS 
Coal gasification with chemically incorporated catalysts, 3:16384 
(ORNL/FE-1) 
CALCIUM OXIDES/CRYSTAL DEFECTS 
Electronic structure of defects in oxides. Progress report, 
December 1, 1976-November 30, 1977, 3:19149 (ORO-4837-4) 
CALCIUM OXIDES/ELECTRONIC STRUCTURE 
Electronic structure of defects in oxides. Progress report, 
December 1, 1976-November 30, 1977, 3:19149 (ORO-4837-4) 
CALCIUM OXIDES/PHYSICAL RADIATION EFFECTS 
Electronic structure of defects in oxides. Progress report, 
December 1, 1976-November 30, 1977, 3:19149 (ORO-4837-4) 
CALIFORNIA/AGRICULTURE 
Energy requirements for fruit production in California, 3:18612 
CALIFORNIA/AIR QUALITY 
Health effects and related standards for fossil-fuel and geothermal 
power plants. Volume 6 of health and safety impacts of nuclear, 
geothermal, and fossil-fuel electric generation in California (In 
California), 3:19692 (LBL-5287) 
CALIFORNIA/ARID LANDS 
UNITAR and State of California conference on alternative 
strategies for desert development management, 3:18343 
CALIFORNIA/DEEP WATER OIL TERMINALS 
Planning for minimum oil-spill risk: Estero Bay deepwater 
terminal and pipeline, 3:16712 
CALIFORNIA/EARTHQUAKES 
Correlations between ground motion and building damage. 
Engineering intensity scale applied to the San Fernando 
earthquake of February 1971, 3:20063 (JAB-99-111) 


CALVERT CLIFFS-2 REACTOR/REACTOR CONTROL 


CALIFORNIA/ENERGY CONSERVATION 
Analysis and comparison of selected economic impacts from 
energy conservation and energy sup’ ply. 3:18324 
Toward a California ener, Aa al 18427 
CALIFORNIA/ENERGY 
Toward a California energy maid y, 3:18427 
CALIFORNIA/ENERGY SOURCE DEVELOPMENT 
Analysis and comparison of selected economic impacts from 
energy conservation and energy supply, 3:1832 
CALIFORNIA/ENERGY SOURCES 
Energy for water, 3:18352 
CALIFORNIA/NUCLEAR POWER PLANTS 
Siting problems and opportunities for California power plants, 


3:18010 
CALIFORNIA/OIL FIELDS 
Micellar-polymer joint demonstration en Wilmington Field, 
California. Annual report, 1976-1977, 3:16615 (BERC/TPR-77/ 


9) 
CALIFORNIA/OIL SPILLS 
Oakland estuary oil spill cleanup: a review of a major oil spill 
cleanup in a trash-laden estuary emphasizing small boat harbor 
cleanup, 3:16705 
CALIFORNIA/OIL WELLS 
Enhanced recovery of heavy oil in California, 3:16671 
CALIFORNIA/PETROLEUM DEPOSITS 
Paris Valley Combination Thermal Drive pilot demonstration test. 
Annual report, January 1975-January 1977, 3:16635 (SAN/1000- 
1 


Williams Holding Lease, Steamflood Demonstration Project, Cat 
Canyon Oil Field. Topical report I. Project design and 
development, 3:16636 (SAN/1188-1) 

CALIFORNIA/POLLUTION LAWS 

Health effects and related standards for fossil-fuel and geothermal 
power plants. Volume 6 of health and safety impacts of nuclear, 
geothermal, and fossil-fuel electric generation in California (In 
California), 3:19692 (LBL-5287) 

CALIFORNIA/POLLUTION REGULATIONS 

Health effects and related standards for fossil-fuel and geothermal 
power plants. Volume 6 of health and safety impacts of nuclear, 
geothermal, and fossil-fuel electric generation in California (In 
California), 3:19692 (LBL-5287) 

CALIFORNIA/SOLAR ENERGY 

Solar Park, Palm Springs: a community plan for energy decency, 

1975-1976, 3:17121 (C-W-75-1) 
CALIFORNIA/UNDERGROUND NUCLEAR STATIONS 
California's study of underground siting of nuclear power 
reactors, 3:18009 
CALIFORNIA/WATER RESOURCES 
Energy for water, 3:18352 
CALIFORNIUM/VERY HIGH PRESSURE 

Chemistry of transuranium elements and compounds, 3:19338 
(ORNL-5297) 

CALIFORNIUM 249 TARGET/NEUTRON REACTIONS 

Neutron total cross-section measurements for **°Bk and 7“°Cf 
(0.01 to 20 eV), 3:20340 

CALIFORNIUM 250/ENERGY LEVELS 
Neutron total cross-section measurements for *4°Bk and 7*°Cf, 
:20340 
CALIFORNIUM 252/ISOTOPE PRODUCTION 

Transuranium Processing Plant semiannual report of production, 
status, and plans for period ending June 30, 1977, 3:19340 
(ORNL-5358) 

CALIFORNIUM 252/SPONTANEOUS FISSION 

Absolute measurement of the number of neutrons per spontaneous 

fission of 75*Cf, 3:20346 
CALIFORNIUM CHLORIDES/CRYSTAL STRUCTURE 

Chemistry of — elements and compounds, 3:19338 

(ORNL-529 
CALIFORNIUM OXIDES/MELTING POINTS 

Chemistry of transuranium elements and compounds, 3:19338 
(ORNL-5297) 

CALIFORNIUM OXIDES/PHYSICAL RADIATION EFFECTS 

Chemistry of transuranium elements and compounds, 3:19338 
(ORNL-5297) 

CALORIMETERS/DESIGN 

Calorimetric measurements of laser energy and power: 1977 
supplement, 3:19458 (UCRL-51873(Suppl.1)) 

Improved design for an active calorimeter, 3:17795 

Precision titration mini-calorimeter, 3:19658 

CALORIMETERS/PERFORMANCE 
X-ray pulse calorimetry of laser-produced plasmas, 3:20494 
CALVERT CLIFFS-1 REACTOR/REACTOR CONTROL 

SYSTEMS 

Power maneuvering control studies to support Calvert Cliffs 
operation, 3:17649 

CALVERT CLIFFS-2 REACTOR/REACTOR CONTROL 

SYSTEMS 

Power maneuvering control studies to support Calvert Cliffs 
operation, 3:17649 





CAMAC SYSTEM 


CAMAC SYSTEM 
GMGDULE plication to Measurement And Control.) 
MODULE. CAMAC modules recognized by the QAL 
aa iler, 3:19631 (LA-6951-M) 
CAMAC SYSTEM/DESIGN 
16 channel transient digitizer, CAMAC module (Apr 1977) 
(Engineering Materials) (5 drawin —— 3:19535 (CAPE-2605) 
CAMBODI NERAL RESO 
Mineral resources of the lower Mckon Basin and adjacent areas of 
Khmer Republic, Laos, Thailand and Republic of Viet-nam. 
Mineral resources development series, No. 39, 3:20066 (NP- 
21947) 
‘AMP 
See AMP 
CANADA 
See also ALBERTA 


QUEBEC 
CANADA/EMERGENCY PLAN 
On-line computer systems for environmental emergency 
management, 3:16706 
CANADA/ENERGY SUPPLIES 
Energy supply to the year 2000: global and national studies. 
Second technical report of the workshop on Alternative Energy 
Strategies (WAES) (Book), 3:18418 
Energy supply/demand integrations to the year 2000: global and 
national studies. Third technical report of the workshop on 
Alternative Energy Strategies (WAES) (Book), 3:18419 
CANADA/GEOCHEMICAL SURVEYS 
Sample density investigations in lake sediment geochemical 
surveys of Canada’s uranium reconnaissance program, 3:16800 
(GJBX-77(77)) 
CANADA/GEOTHERMAL GRADIENTS 
Canadian geothermal data collection: northern wells, 1955 to 
February 1974. Geothermal series No. 1, 3:17355 (NP-22107) 
Canadian geothermal data collection: northern wells, 1975, 
3:17356 
CANADA/HEAT FLOW 
Canadian geothermal data collection: northern wells, 1975, 
3:17356 
CANADA/OIL SPILLS 
Oil spill technology development in Canada, 3:16718 
On-line computer systems for environmental emergency 
management, 3:16706 
CANADA/PETROLEUM DEPOSITS 
Assessing the development decision-making process: a case study 
of Canadian frontier petroleum development, 3:18440 
CANADA/WELLS 
Canadian geothermal data collection: northern wells, 1975, 
3:17356 
CANADA NRX RESEARCH REACTOR 
See NRX REACTOR 
CANADIAN NRU REACTOR 
See NRU REACTOR 
CANALS (WATERWAYS) 
See INLAND WATERWAYS 
CANCER 
See NEOPLASMS 
CANDU TYPE REACTORS/FUEL CYCLE 
LWR-HWR tandem fuel flow concept, 3:17625 
Survey of alternative fuel cycle options without plutonium 
separation, 3:17837 
CANDU TYPE REACTORS/FUEL ELEMENTS 
Fuel technology for denatured thorium cycles in CANDU 
reactors, 3:17685 
Thoria fuel technology for CANDU-PHW reactors, 3:17684 
CANDU TYPE REACTORS/FUEL MANAGEMENT 
Potential of axial fuel management strategies in thorium-fueled 
CANDUs, 3:17852 
CANDU TYPE REACTORS/THORIUM CYCLE 
Characteristics of plutonium-topped thorium cycles in heavy- 
water-moderated pressure tube reactors, 3:17688 
Fuel technology for denatured thorium cycles in CANDU 
reactors, 3:17685 
Performance characteristics of thorium cycle in CANDU reactors 
and LMFBRs, 3:17806 
Potential of axial fuel management strategies in thorium-fueled 
CANDUs, 3:17852 
ee aspects of the thorium fuel cycle in heavy-water-moderated 
essure tube reactors, 3:17681 
CANONICAL EQUATIONS 
See DIFFERENTIAL EQUATIONS 
CAPACITORS/PERFORMANCE TESTING 
= of a low cost, 10 kV capacitor, 3:20699 (LA-UR-77- 
2408 


CARBIDES/PHYSICAL RADIATION EFFECTS 
New uses of ion implantation (Blistering, surface properties, wear 
and corrosion reduction, review), 3:19112 
CARBON 
See also ACTIVATED CARBON 
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DIAMONDS 
GRAPHITE 
PYROLYTIC CARBON 
CARBON/ALPHA REACTIONS 
Fragmentation of relativistic light nuclei: longitudinal and 
transverse momentum distributions (0.93 GeV/c/nucleon, 0.5 to 
11.5, cross sections, limiting fragmentation, nuclear structure, 
production mechanism), 3:20253 (LBL-6769) 
CARBON/ANTIPROTON REACTIONS 
Search for charm in pion and anti-proton interactions near 
threshold (8.5 to 15.0, cross sections, branching ratios), 3:20212 
(COO-3072-89) 
CARBON/ATOM-MOLECULE COLLISIONS 
Chemical physics, 3:19304 (ORNL-5297) 
CARBON/BIOCHEMICAL REACTION KINETICS 
Flax Pond ecosystem study: exchanges of carbon in water 
between a salt marsh and Long Island Sound, 3:19784 
CARBON/CHEMICAL REACTION KINETICS 
Role of the C-CO reaction in gasification of coal and char, 
3:16386 (TID-27942) 
CARBON/DIFFUSION 
wear ge 4 —_— of carbon activity and transport in UC/sub 
x/, 3 
CARBON/ION COLLISIONS 
Ionization processes in ion/atom collisions as viewed in the 
forward direction (Singly and doubly differential cross 
sections), 3:20180 
CARBON/METABOLISM 
Effects of seawater extracts of crude oil on carbon budgets in two 
species of mussels, 3:20027 (CONF-730386-) 
CARBON/NUCLEAR REACTION ANALYSIS 
Microanalysis of light elements by means of ®Li-induced reactions, 
19224 


CARBON/PERMEABILITY 
Vacancy configurations of heavy ions moving in solids, 3:18991 
CARBON/PION REACTIONS 

Search for charm in pion and anti-proton interactions near 
threshold (8.5 to 15.0, cross sections, branching ratios), 3:20212 
(COO-3072-89) 

CARBON/POROSITY 

Study of the formation of the structure of carbon articles and the 

influence of technological factors on their properties, 3:16427 
CARBON/SOLUTION HEAT 

Theory of the entropy and enthalpy of solution of chemical 
impurities. II. Non-metals in liquid alkali metals (H, C, N, O in 
Na; H isotopes in Li), 3:19275 (AERE-TP-704) 

CARBON/X-RAY EMISSION ANALYSIS 

Use of muonic x rays for nondestructive analysis of bulk samples 

for low Z constituents, 3:19247 
CARBON 11/SCINTISCANNING 

Radioisotope scintigraphy for the study of dynamics of amine 

regulation by the human lung, 3:19889 
CARBON 12/DISTRIBUTION 

Depth distribution and migration of low Z element in solids using 

proton elastic scattering, 3:19237 
CARBON 12/RADIATION SCATTERING ANALYSIS 

Depth distribution and migration of low Z element in solids using 

proton elastic scattering, 3:19237 
CARBON 12 REACTIONS/ELASTIC SCATTERING 

Exchange interpretation of anomalous back angle heavy ion elastic 
scattering, 3:20278 (LBL-7102) 

Measurements of the elastic scattering of 1*C from 7Si at 131.5 
MeV and 186.4 MeV in the rainbow scattering region (Angular 
distributions, optical-model analysis), 3:20281 (RLO/1388-362) 

Multistep effects in the elastic and inelastic scattering of 70.4-MeV 
2C ions from the even neodymium isotopes, 3:20315 

CARBON 12 REACTIONS/FISSION 

Heavy ion reactions at 15 to 20 MeV/nucleon, 3:20242 (CONF- 
770602-) 

CARBON 12 REACTIONS/FUSION REACTIONS 

Fusion cross section behavior for light systems, 3:20262 (CONF- 
770968-7) 

Heavy ion reactions at 15 to 20 MeV/nucleon, 3:20242 (CONF- 
770602-) 

CARBON 12 REACTIONS/INELASTIC SCATTERING 

Multistep effects in the elastic and inelastic scattering of 70.4-MeV 
2C ions from the even neodymium isotopes, 3:20315 

CARBON 12 REACTIONS/NUCLEAR REACTION YIELD 

Theoretical calculations of peripheral reaction yields from 
relativistic heavy ions (Fireball and firestreak models), 3:20289 
(LBL-6580) 

CARBON 12 REACTIONS/SPALLATION 

Heavy ion reactions at 15 to 20 MeV/nucleon, 3:20242 (CONF- 
770602-) 

CARBON 12 TARGET/ALPHA REACTIONS 

Direct, semi-direct and compound nuclear contribution to 
radiative alpha particle capture (8 to 30 MeV), 3:20257 (RLO/ 
1388-362) 
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CARBON 12 TARGET/BERYLLIUM 9 REACTIONS 
(°Be, ® Be) reaction at 50 MeV, 3:20274 

CARBON 12 TARGET/NITROGEN 14 REACTIONS 
Quantal theory of heavy ion scattering in a three-dimensional 

TDHF model, 3:20255 (CONF-770602-) 

CARBON 12 TARGET/NITROGEN 15 REACTIONS 

Study of anomalous angular distributions with '* N-induced 
reactions (!7C(15N,!°N) and (1°N, 4C), 53.5 MeV: DWBA 
calculations), 3:20271 (RLO/1388-362) 

CARBON 12 TARGET/OXYGEN 16 REACTIONS 
Observation of gross structures in the gamma ray yields following 

the '*O + !C reaction (6 to 30 MeV (c.m.)), 3:20270 (RLO/ 
1388-362) 

CARBON 12 TARGET/OXYGEN 18 REACTIONS 
2C + 180 — *Be + **Ne reaction (15 to 22 MeV (c.m.) 

excitation functions), 3:20272 (RLO/1388-362) 

CARBON 12 TARGET/PION MINUS REACTIONS 
Experiments on pion-nucleus scattering, 3:20263 (LA-6926-C) 
Pion induced nucleon removal from light nuclei, 3:20264 (LA- 

6926-C) 

CARBON 12 TARGET/PION PLUS REACTIONS 
Experiments on pion-nucleus scattering, 3:20263 (LA-6926-C) 
Pion induced nucleon removal from light nuclei, 3:20264 (LA- 

6926-C) 
Ratios of ''C activations induced by pions on various targets (100 
to 250 MeV), 3:20273 (RLO/1388-362) 

CARBON 12 TARGET/PROTON REACTIONS 
Doppler broadening of 4.44-MeV y rays, 3:20265 (RLO/1388-362) 
Radiative proton capture by carbon-12 (10 to 17 MeV: angular 

distributions), 3:20267 (RLO/1388-362) 

CARBON 13/ISOTOPE EFFECTS 
Isotope effect on the zero point energy shift upon condensation, 

3:19315 (COO-3127-21) 

CARBON 13/USES 
Applications of stable isotopes (1*C, #°N), 3:19875 (LA-6898-PR) 

CARBON 13 TARGET/HELIUM 3 REACTIONS 
13C(3He,7yo)!®O reaction (4 to 18 MeV: excitation functions), 

3:20268 (RLO/ 1388-362) 

CARBON 13 TARGET/PION MINUS REACTIONS 

Pion induced nucleon removal from light nuciei, 3:20264 (LA- 
6926-C) 

CARBON 13 TARGET/PION PLUS REACTIONS 

Pion induced nucleon removal from light nuclei, 3:20264 (LA- 
6926-C) 

Ratios of ''C activations induced by pions on various targets (100 
to 250 MeV), 3:20273 (RLO/1388-362) 

CARBON 14/ADSORPTION 
Selective absorption pilot plant for decontamination of fuel 

reprocessing plant off-gas, 3:16907 (K-1876) 

CARBON 14/RADIOACTIVE WASTE PROCESSING 

Fixation of CO2 removed from simulated HTGR fuel reprocessing 
off gas, 3:16917 

CARBON 14/SOLIDIFICATION 

Nuclear waste management quarterly progress report, April-June 
1977, 3:16890 (BNWL-2377-2) 

CARBON 14 TARGET/ALPHA REACTIONS 

Direct, semi-direct and compound nuclear contribution to 
radiative alpha particle capture (8 to 30 MeV), 3:20257 (RLO/ 
1388-362) 

CARBON 14 TARGET/OXYGEN 16 REACTIONS 
Elastic scattering of *O by 'C (21.6 and 23.2 MeV (c.m.), 

angular distributions), 3:20269 (RLO/1388-362) 

CARBON 14 TARGET/PROTON REACTIONS 
Ambiguities in the determination of quadrupole strength from (p 

vector, Yo), 3:20256 (RLO/1388-362) 

CARBON DIOXIDE 
Effect of carbon dioxide gas on the thermal balance of the 

atmosphere, 3:20107 (ORNL-tr-4346) 

CARBON DIOXIDE/CHEMICAL REACTION KINETICS 
Role of the C-CO: reaction in gasification of coal and char, 

3:16386 (TID-27942) 

CARBON DIOXIDE/CORROSIVE EFFECTS 

Corrosion mechanisms of metals and alloys in multicomponent 
oxidative environments, 3:19015 

CARBON DIOXIDE/ELECTRON-MOLECULE COLLISIONS 

Ionizational instability in the plasma of an externally sustained 
discharge, 3:20575 

CARBON DIOXIDE/ENVIRONMENTAL IMPACTS 
Carbon dioxide: a problem of producing usable data, 3:19699 

CARBON DIOXIDE/PHOTON COLLISIONS 
Electron- and photon-induced desorption, 3:20126 
Gas release from surfaces under x-ray impact: photodesorption, 

photocatalysis, 3:20178 

CARBON DIOXIDE/PRECIPITATION SCAVENGING 

Model for the reversible washout of sulfur dioxide, ammonia and 
carbon dioxide from a polluted atmosphere and the production 
of sulfates in raindrops (Acid rain production), 3:19683 (BNL- 
22576) 


CARBONACEOUS MATERIALS/CARBONIZATION 


CARBON DIOXIDE/REMOVAL 
H2S removal from coke-oven gas in other countries, 3:16355 
Removal of carbon dioxide from gas with concentrated solutions 
of monoethanolyamine, 3:17113 
CARBON DIOXIDE ACCEPTOR PROCESS/FLOWSHEETS 
Coal gasification development, 3:16394 
CARBON DIOXIDE LASERS/OPTICAL SYSTEMS 
Damage resistance of AR-coated germanium surfaces for 
nanosecond CO; laser pulses, 3:20739 (LA-UR-77-2530) 
CARBON DIOXIDE LASERS/POWER SUPPLIES 
Design of the energy storage system for the High Energy Gas 
Laser Facility at LASL, 3:20702 (LA-UR-77-2419) 
CARBON DIOXIDE LASERS/PULSES 
Steady externally sustained discharge with electrodeless pulsed 
ionization in a closed-loop laser. I. Apparatus and experiments, 
3:19474 
Steady externally sustained discharge with electrodeless pulsed 
ionization in a closed-loop laser. II. Theory of the capacitive 
discharge, 3:19475 
CARBON DIOXIDE LASERS/STABILIZATION 
Noise, fluctuations and output power stabilization in a COz laser, 
3:19464 
CARBON IONS/DOSIMETRY 
Physical dosimetry and radiobiology studies, 3:19936 (LA-6898- 
PR) 
CARBON MONOXIDE/COMBUSTION KINETICS 
Numerical model of chemical kinetics of combustion in a turbulent 
flow reactor, 3:19343 
CARBON MONOXIDE/ELECTRONIC STRUCTURE 
Multiple scattering theory of photoemission (Cross sections, 
resonance), 3:20146 
CARBON MONOXIDE/EMISSION 
Leaf burning as a significant source of urban air pollution, 3:19680 
CARBON MONOXIDE/ENVIRONMENTAL IMPACTS 
South Loop New Town Urban Pollutant Study: status report. 
Comparison of two proposed Franklin St. connector 
alternatives (Probable CO concentrations in South Loop area), 
3:19672 (ANL-75-XX-87) 
CARBON MONOXIDE/ENVIRONMENTAL TRANSPORT 
Wind tunnel modelling of carbon monoxide dispersal in city 
streets, 3:19709 
CARBON MONOXIDE/MOLECULE COLLISIONS 
Inelastic molecular collisions: applications of theoretical methods 
to problems in relaxation phenomena and laser operation. 
Progress report, February 1, 1977-November 1, 1977, 3:20164 
(COO/2555-1) 
CARBON MONOXIDE/PHOTOEMISSION 
Multiple scattering theory of photoemission (Cross sections, 
resonance), 3:20146 
CARBON MONOXIDE/PHOTOIONIZATION 
Multiple scattering theory of photoemission (Cross sections, 
resonance), 3:20146 
CARBON MONOXIDE/PHOTOLYSIS 
Chemical physics, 3:19304 (ORNL-5297) 
CARBON MONOXIDE/QUANTITATIVE CHEMICAL 
ANALYSIS 
Evaluation of carbon monoxide in blood samples from the second 
health and nutrition survey. Supplementary progress report, 
June 1-August 31, 1977 (CO content of blood from tobacco 
smokers and non-smokers), 3:20046 (COO-4023-2) 
CARBON MONOXIDE/RECYCLING 
Chemical production from waste carbon monoxide: its potential 
for energy conservation, 3:18633 (BNWL-2137) 
CARBON MONOXIDE LASERS/EFFICIENCY 
Cooled 5-liter CO laser with electron-beam excitation, 3:19471 
CARBON MONOXIDE LASERS/EXCITATION 
Cooled 5-liter CO laser with electron-beam excitation, 3:19471 
CARBON MONOXIDE LASERS/POWER 
Waveguide CO laser, 3:19466 
CARBON STEELS/CORROSION 
Analysis of cracks in the rabble arm from the high-pressure gas 
producer, Morgantown Energy Research Center: failure 
analysis report, 3:16360 (ANL/MSD/FE-77-5R) 
Corrosivity of geothermal brines. Progress report for period 
ending June 1977, 3:17366 (ORNL/TM-6159) 
CARBON STEELS/CRYSTAL-PHASE TRANSFORMATIONS 
Isothermal transformation studies on the effect of alloying 
elements (Mo, Ni, Cr, Mn, Al, Si, Co) in steels on the kinetics of 
the austenite to bainite transformation, 3:18882 (LBL-6068) 
CARBON SULFIDES/CORRELATION FUNCTIONS 
Chemical physics, 3:19304 (ORNL-5297) 
CARBONACEOUS MATERIALS 
See also BITUMINOUS MATERIALS 
CARBONACEOUS MATERIALS/CARBONIZATION 
Influence of a gaseous medium on the carbonization of 
carbonaceous materials, 3:16348 





CARBONACEOUS MATERIALS/DIFFERENTIAL 


CARBONACEOUS MATERIALS/DIFFERENTIAL THERMAL 
ANALYSIS 
Influence of a gaseous medium on the carbonization of 
carbonaceous materials, 3:16348 
CARBONACEOUS MATERIALS/ENVIRONMENTAL 
TRANSPORT 
Application of the optical absorption technique to the 
characterization of the carbonaceous component of ambient and 
source particulate samples, 3:19694 (LBL-6844) 
CARBONACEOUS MATERIALS/STRUCTURAL CHEMICAL 
ANALYSIS 
Influence of a gaseous medium on the carbonization of 
carbonaceous materials, 3:16348 
CARBONACEOUS MATERIALS/THERMAL CONDUCTIVITY 
Heat transfer through coals and other naturally occurring 
carbonaceous rocks, 3:16432 (LA-UR-77-2745) 
CARBONATES/CATALYTIC EFFECTS 
Coal gasification with chemically incorporated catalysts, 3:16384 
(ORNL/FE-1) 
CARBOXYLIC ACIDS 
See also AMINO ACIDS 
CARBOXYLIC ACIDS/CARCINOGENESIS 
Neoplasms in rainbow trout, a sensitive animal model for 
environmental carcinogenesis (Salmo gairdneri), 3:19903 
CARBOXYLIC ACIDS/CHEMICAL ANALYSIS 
Application of the microwave emission spectrometric system as a 
silicon-selective detector, 3:19250 
CARBOXYLIC ACIDS/METABOLISM 
Changes in the restriction of molecular rotational diffusion of 
water-soluble spin labels during fatty acid starvation of yeast, 


3:1 
CARCINOGENESIS 
In vitro assessment and mechanism of action of environmental 
pollutants (Radiation injuries in DNA), 3:19793 
CARCINOGENESIS/BIOCHEMICAL REACTION KINETICS 
Interactions of carcinogens with human cell DNA: damage and 
repair, 3:20014 
CARCINOGENESIS/BIOLOGICAL MODELS 
Hyperplasia and neoplasia in Chinese hamster livers after chronic 
hepatic B-irradiation, 3:19986 
CARCINOGENESIS/DATA COMPILATION 
Role of the registry of tumors in lower animals in the study of 
environmental carcinogenesis in aquatic animals, 3:20030 
CARCINOGENESIS/INFORMATION RETRIEVAL 
Role of the registry of tumors in lower animals in the study of 
environmental carcinogenesis in aquatic animals, 3:20030 
CARCINOGENESIS/LEGAL ASPECTS 
Role of the National Cancer Institute in the National Cancer 
Program on environmental carcinogens, 3:20049 
CARCINOGENS 
Influence of the conditions for the pyrolysis of Irsha-Borodino 
coal on the carcinogenicity of the products obtained, 3:16451 
CARCINOGENS/BIOLOGICAL EFFECTS 
Interactions of carcinogens with human cell DNA: damage and 
repair, 3:20014 
CARCINOGENS/DATA COMPILATION 
Role of the registry of tumors in lower animals in the study of 
environmental carcinogenesis in aquatic animals, 3:20030 
CARCINOGENS/ECOLOGICAL CONCENTRATION 
Global distribution of carcinogenic pollutants in water, 3:19791 
CARCINOGENS/ENVIRONMENTAL EFFECTS 
Global distribution of carcinogenic pollutants in water, 3:19791 
CARCINOGENS/HEALTH HAZARDS 
Role of the National Cancer Institute in the National Cancer 
Program on environmental carcinogens, 3:20049 
CARCINOMAS/CELL CULTURES 
Colony-stimulating activity in cultures of granulocytosis-inducing 
tumor, 3:19911 
CARLSON METHOD 
See DISCRETE ORDINATE METHOD 
CARPOOLING/ENERGY ANALYSIS 
Guidelines for travel demand analyses of program measures to 
promote carpools, vanpools, and public transportation, 3:18381 
(FEA/B-77/331) 
CASCADE IMPACTORS/PERFORMANCE TESTING 
Characterization of suspended flue gas particle systems with on- 
line light scattering particle analyzers, 3:16551 (CONF-770970- 
2 


) 
CASCADE SHOWERS/MATHEMATICAL MODELS 
— displacement cascade simulation up to | keV, 
:19076 
CASKS/CLOSURES 
Sealed storage cask concept. Cask closure concept evaluation. 
Interim report, 3:16930 (ARH-CD-550) 
CASKS/SAFETY 
Safety Analysis Report for Packaging (SARP) for USA/9506/ 
BLF (DOE-AL), 3:19438 (MLM-2460) 
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CASTINGS/CRYSTAL-PHASE TRANSFORMATIONS 
Dimensional instability of CF8 stainless-steel castings at elevated 
temperatures, 3:18890 
CASTINGS/SHRINKAGE 
Dimensional instability of CF8 stainless-steel castings at elevated 
temperatures, 3:18890 
CASTINGS/SOLIDIFICATION 
Effect of solidification thermal parameters on the quality of a cast 
piece (U-10% Mo), 3:18946 (ORNL-tr-4455 
CATALYSTS/CHEMICAL PREPARATION 
Activation of ferrierite and conversion of hydrocarbons therewith 
(Patent; zeolite catalyst preparation for catalytic cracking), 
3:16675 
CATALYSTS/COMPARATIVE EVALUATIONS 
Catalyst development program for hydrodesulfurization and 
liquefaction of coal to produce clean boiler fuels. Monthly 
report, October 1977, 3:16410 (FE-2321-22) 
CATALYSTS/DEACTIVATION 
Deactivation of Raney nickel methanation catalyst, 3:17096 
(PERC/RI-77/10) 
Surface analysis of a deactivated coal liquifaction catalyst, 3:16417 
(SAND-77-1389) 
CATALYSTS/EVALUATION 
Commercial scale expanded bed hydroprocessing of Solvent 
Refined Coal (SRC) extract. October monthly technical 
progress report (Ni/Mo, Co/Mo, Ni/W), 3:16424 (FE-2038-18) 
Kinetics and mechanism of desulfurization and denitrogenation of 
coal-derived liquids. Seventh quarterly report, December 21, 
1976-March 20, 1977 (CoO--MoO3 and NiO--MoO3), 3:16356 
(FE-2028-8) 
Recent developments in fluidzed-bed methanation research, 
3:16361 (CONF-77 1092-1) 
CATALYSTS/PERFORMANCE TESTING 
Gas generator research and development BI-GAS process. 72nd 
monthly progress report, August 1977, 3:16370 (FE-1207-35) 
CATALYSTS/POISONING 
Phthalic anhydride production is a catalytic process, 3:16353 
CATALYSTS/RECOVERY 
Coal gasification with chemically incorporated catalysts, 3:16384 
(ORNL/FE-1) 
Zinc chloride hydrocracking of coal and coal extracts, 3:16416 
(ORNL/FE-1 
CATALYSTS/RECYCLING 
Process for rejuvenating automobile emission control catalysts 
(Patent), 3:18798 
Reactivation of catalysts useful for nitrogen oxide removal 
(Patent), 3:19561 
CATALYSTS/REGENERATION 
Phthalic anhydride production is a catalytic process, 3:16353 
Zinc chloride hydrocracking of coal and coal extracts, 3:16416 
(ORNL/FE-1) 
CATALYSTS/SERVICE LIFE 
Liquid phase methanation/shift. Final report, July 1, 1975- 
September 30, 1976, 3:16371 (FE-1505-55) 
CATALYSTS/SURFACE PROPERTIES 
Surface analysis of a deactivated coal liquifaction catalyst, 3:16417 
(SAND-77-1389) 
CATALYTIC CONVERTERS/AEROSOL MONITORING 
Continuous time sequential analysis of air particulate matter with 
proton beams, 3:19608 
CATALYTIC CONVERTERS/CATALYSTS 
Catalyst for selective reduction of nitrogen oxides (Patent), 
3:18787 
Catalyst for reduction of nitrogen oxides in presence of ammonia 
(Patent), 3:19565 
Catalytic process for NO/sub x/ reduction under lean conditions 
(Patent), 3:19562 
Composite catalyst for clarifying exhaust gas containing nitrogen 
oxides and method for producing the same (Patent), 3:18801 
Evaluation of three-way catalysts. Part II, 3:18803 
Process for rejuvenating automobile emission control catalysts 
(Patent), 3:18798 
Reactivation of catalysts useful for nitrogen oxide removal 
(Patent), 3:19561 
CATALYTIC CONVERTERS/DESIGN 
Air-pollution preventive arrangement (Patent), 3:18809 
Apparatus for the purification of engine exhaust gases without 
oxidation of entrained SO: (Patent), 3:18810 
Catalytic converter for an internal combustion engine (Patent), 
3:18807 
Catalytic abatement system (Patent), 3:19559 
Catalytic converter having resilient monolith-mounting means 
(Patent), 3:18774 
Converter with catalyst pellets (Patent), 3:18772 
Filter for internal combustion exhaust gases (Patent), 3:18813 
Internal combustion engine catalytic anti-pollution reactor 
(Patent), 3:18779 
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CATALYTIC CONVERTERS/ECONOMICS 
Industrial gas cleaning: principles and practice of the control of 
gaseous and particulate emissions (Book), 3:19567 
CATALYTIC CONVERTERS/FABRICATION 
Catalyst carrier and method of manufacturing same (Patent), 
3:18777 
Hollow ceramic balls as automotive catalysts supports (Patent), 
3:18776 
Method of coating and impregnating catalyst support members 
(Patent), 3:18778 
CATALYTIC CONVERTERS/OPERATION 
Industrial gas cleaning: principles and practice of the control of 
gaseous and particulate emissions (Book), 3:19567 
CATALYTIC CONVERTERS/PERFORMANCE 
Industrial gas cleaning: principles and practice of the control of 
gaseous and particulate emissions (Book), 3:19567 
CATALYTIC CONVERTERS/PERFORMANCE TESTING 
Catalyst systems development, 3:18804 
Evaluation of three-way catalysts. Part II, 3:18803 
Formation and control of sulfuric acid emissions over automotive 
catalysts, 3:18811 
CATIONS/MEMBRANE TRANSPORT 
Use of electron paramagnetic resonance in studies of free and 
bound divalent cation: the measurement of membrane potentials 
in mitochondria, 3:19847 
CATTLE 
See also COWS 
CATTLE/PRODUCTION 
Analysis of energy and material requirements and production costs 
of alternative livestock production systems, 3:18604 
CDC COMPUTERS/PROGRAMMING 
Accuracy of CDC 6600/7600 Fortran library functions, 3:20811 
(SAND-77-1038) 
CE ENTRAINED FUEL PROCESS/HAZARDS 
Hazard analysis study for low-Btu gasification of coal for electric 
power generation. Phase 1. Final report R and D Task 5, 
February 1975-August 1976, 3:16375 (FE-1545-35) 
CE ENTRAINED FUEL PROCESS/RECOMMENDATIONS 
Hazard analysis study for low-Btu gasification of coal for electric 
power generation. Phase |. Final report R and D Task 5, 
February 1975-August 1976, 3:16375 (FE-1545-35) 
CELL CONSTITUENTS 
See also CELL WALL 
CHLOROPLASTS 
ORGANOIDS 
CELL CONSTITUENTS/PHOTOSYNTHESIS 
Primary light harvesting system: phycobilisomes and associated 
membranes. Progress report, January 1, 1977-December 31, 
1977, 3:19824 (ORO-4310-12) 
CELL CULTURES/GLUCOPROTEINS 
Colony-stimulating activity in cultures of granulocytosis-inducing 
tumor, 3:19911 
CELL FLOW SYSTEMS 
Biomedical and Environmental Research program of the LASL 
Health Division. Progress report, January-December 1976, 
3:19991 (LA-6898-PR) 
Cell preparation, 3:19856 (LA-6898-PR) 
Physical dosimetry and radiobiology studies, 3:19936 (LA-6898- 


PR) 
CELL FLOW SYSTEMS/DESIGN 
Development of flow-systems instrumentation for rapid cell 
analysis and sorting, 3:19854 (LA-6898-PR) 
CELL FLOW SYSTEMS/USES 
Biological applications of the multiangle light-scattering flow 
system, 3:19855 (LA-6898-PR) 
CELL WALL/BIOCHEMISTRY 
Cell surface, 3:19853 (LA-6898-PR) 
CELLS (ANIMAL) 
See ANIMAL CELLS 
CELLS (BACTERIAL) 
See BACTERIA 
CELLS (ELECTROLYTIC) 
See ELECTROLYTIC CELLS 
CELLULOSE/ANAEROBIC DIGESTION 
Fast production of methane by anaerobic digestion. Annual 
progress report, May 24, 1976-May 23, 1977, 3:17099 (COO- 
2 


-7) 
CEMENT INDUSTRY/ENERGY CONSERVATION 
Systems analysis for materials optimization. Progress report, 1 
January 1977-30 September 1977, 3:18597 (COO/4237-1) 
CEMENT INDUSTRY/ENERGY CONSUMPTION 
Energy consumption data base. Volume III, Chapter 4, Part 1. 
Small industries, SIC 20-25, 27, 30-32, 34-39, 3:18486 (TID- 
27985) 
United States and foreign industrial energy use, 3:18608 
CEMENT INDUSTRY/TECHNOLOGY TRANSFER 
United States and foreign industrial energy use, 3:18608 


CEREALS/PRODUCTION 


CEMENTS/MATERIALS TESTING 
Cementing of geothermal wells. progress report No. 5, April-June 
1977, 3:17364 (BNL-50693) 
CEMENTS/MECHANICAL PROPERTIES 
Development of potential uses for the residue from fluidized bed 
combustion processes. Technical progress report, September 
1977, 3:16464 
CEMENTS/SORPTIVE PROPERTIES 
Borehole cement and rock properties studies. Progress report for 
the period up to 1 August 1976, 3:16949 (ORNL/SUB-4091/5) 
CEMENTS/THERMODYNAMIC PROPERTIES 
Borehole cement and rock properties studies. Progress report for 
the period up to 1 August 1976, 3:16949 (ORNL/SUB-4091/5) 
CENTRAL HEATING PLANTS 
See also DISTRICT HEATING 
CENTRAL HEATING PLANTS/ECONOMICS 
Solar energy and the central system, 3:17232 (NP-22271) 
CENTRAL HEATING PLANTS/SOLAR ENERGY 
Solar energy and the central system, 3:17232 (NP-22271) 
CENTRAL RECEIVERS/DESIGN 
Central Receiver Solar Thermal Power System, Phase 1: 
preliminary design report. Volume IV. Receiver subsystem (150 
W commercial tower focus plant and 10 MW pilot plant), 
3:17214 (SAN/1110-77-2(Vol.4)) 
Closed cycle gas cooled central receiver design, 3:17200 (ALO/ 
3701-76/1) 
High temperature sodium-cooled heat exchangers, 3:17201 (ALO/ 
3701-76/1) 
Open cycle gas turbine solar electric system, 3:17199 (ALO/3701- 
76/1) 
CENTRAL RECEIVERS/HEAT EXCHANGERS 
High temperature sodium-cooled heat exchangers, 3:17201 (ALO/ 
3701-76/1) 
CENTRAL RECEIVERS/HEAT PIPES 
Heat pipe capabilities and applications, 3:17203 (ALO/3701-76/1) 
CENTRAL RECEIVERS/MATERIALS 
High temperature optical properties of materials, 3:18949 (ALO/ 
3701-76/1) 
CENTRAL RECEIVERS/PERFORMANCE TESTING 
Central Receiver Solar Thermal Power System, Phase 1: 
preliminary design report. Volume IV. Receiver subsystem (150 
MW commercial tower focus plant and 10 MW pilot plant), 
3:17214 (SAN/1110-77-2(Vol.4)) 
CENTRAL RECEIVERS/SOLAR AIR HEATERS 
Solar heated air receivers, 3:17204 (ALO/3701-76/1) 
CENTRIFUGAL SEPARATORS 
See INERTIAL SEPARATORS 
CENTRIFUGES/TESTING 
Evaluation of a unique centrifuge for separation of oil from ship 
discharge water, 3:19776 (CONF-730386-) 
CERAMICS/CRYSTAL DEFECTS 
Feasibility of using infrared scanning to test flaws in ceramic 
materials, 3:19123 (CONF-770847-2) 
CERAMICS/INFORMATION CENTERS 
Metals and Ceramics Information Center, 3:18839 (NBS- 
SPEC.PUBL.-463) 
CERAMICS/MECHANICAL PROPERTIES 
High temperature mechanical properties of ceramics, 3:19128 
(ALO/3701-76/1) 
Mechanical properties of porous PNZT polycrystalline ceramics, 
3:19131 (LBL-6683) 
CERAMICS/PHYSICAL RADIATION EFFECTS 
Radiation damage in ceramics, 3:19144 (CONF-770102-) 
CERAMICS/RESEARCH PROGRAMS 
High-temperature materials research at the Ames Laboratory, 
3:18836 (ALO/3701-76/1) 
Metals and Ceramics Division materials science annual progress 
report for period ending June 30, 1977, 3:18840 (ORNL-5311) 
CEREALS 
See also BARLEY 
MAIZE 
OATS 
RICE 
SORGHUM 
WHEAT 
CEREALS/DUSTS 
Overview of grain dust explosion problems (Response of gas 
detectors to aerosols and gases evolved from grain dusts for 
early warning of incipient fire or explosion), 3:20054 (IS-M-111) 
CEREALS/PLANT BREEDING 
Development of new techniques of using irradiation in the genetic 
improvement of warm season grasses and an assessment of the 
genetic and cytogenetic effects. Annual report, August 1, 1976- 
October 31, 1977 (Breeding of pearl millet and radioinduction of 
mutants of bermudagrasses by y irradiation of dormant 
rhizomes), 3:19921 (SRO-637-6) 
CEREALS/PRODUCTION 
Energy use in cereal-grain production, 3:18602 





CEREALS/STORAGE 


CEREALS/STORAGE 
Overview of grain dust explosion problems (Response of gas 
detectors to aerosols and gases evolved from grain dusts for 
early warning of incipient fire or explosion), 3:20054 (IS-M-111) 
CERIUM/ION COLLISIONS 
K-shell x-ray production cross sections of selected elements from 
Nb through Gd for incident protons and alphas from 0.6 to 2.4 
MeV (0.6 to 2.4 MeV), 3:20136 
CERIUM 144/TOXICITY 
Comparative evaluation of toxicity of cerium-144 and 
romethium-147 in rats, according to biochemical indices, 


:20003 
CERIUM ALLOYS/CORROSION 

Modifications to the pattern of isothermal corrosion observed with 
a Ni/15 Cr alloy in an O2./SO:2 atmosphere associated with 
additions of certain reactive elements, 3:19028 

CERIUM ALLOYS/CRYSTAL-PHASE TRANSFORMATIONS 
a-y phase transitions in Ce-Th alloys under high pressure, 3:18881 
(LA-UR-77-2153) 

CERIUM ALLOYS/MAGNETIC SUSCEPTIBILITY 

Magnetic ordering in Ce-La and Nd-La alloys, 3:18960 (IS-M-116) 
CERIUM ALLOYS/SPECIFIC HEAT 

Magnetic ordering in Ce-La and Nd-La alloys, 3:18960 (IS-M-116) 
CERIUM-GAMMA/FORM FACTORS 

Field induced magnetic form factor of y-Ce, 3:18959 (IS-M-113) 
CERIUM-GAMMA/MAGNETIC SU PTIBILITY 

Field induced magnetic form factor of y-Ce, 3:18959 (IS-M-113) 
CERMETS/FABRICATION 

Plasma-sprayed tantalum/alumina cermets, 3:19118 (SAND-76- 
8054) 

Processing requirements for property optimization of EuzOs-W 
cermets for fast reactor neutron absorber applications, 3:19117 
(CONF-771137-1) 

CERMETS/TENSILE PROPERTIES 

Plasma-sprayed tantalum/alumina cermets, 3:19118 (SAND-76- 
8054) 

CESIUM/ATOM-ATOM COLLISIONS 

Time-resolved production and detection of reactive atoms, 
3:20166 (ORNL/TM-6014) 

CESIUM/ATOM-MOLECULE COLLISIONS 
Chemical physics, 3:19304 (ORNL-5297) 
CESIUM/COATINGS 

Work function dependence and isotope effect in the production of 
negative hydrogen ions during we of adsorbed hydrogen 
on Cs covered Mo(100) surfaces, 3:20113 (BNL-23301) 

CESIUM/ION COLLISIONS 

K-shell x-ray production cross sections of selected elements from 
Nb through Gd for incident protons and alphas from 0.6 to 2.4 
MeV (0.6 to 2.4 MeV), 3:20136 

CESIUM/SPUTTERING 

Work function dependence and isotope effect in the production of 
negative hydrogen ions during sputtering of adsorbed hydrogen 
on Cs covered Mo(100) surfaces, 3:20113 (BNL-23301) 

CESIUM/WORK FUNCTIONS 

Work function dependence and isotope effect in the production of 
negative hydrogen ions during sputtering of adsorbed hydrogen 
on Cs covered Mo(100) surfaces, 3:20113 (BNL-23301) 

CESIUM 129/SCINTISCANNING 

Three dimensional imaging of the myocardium with radionuclides 

(?°Cs, 7°! TI), 3:19882 
CESIUM 137/ADSORPTION 

Safety evaluation of the ground disposal of radioactive wastes. I. 
Influence of Ca®* on the distribution coefficients of radioactive 
cations to ion exchangers, 3:16994 (ORNL-tr-4439) 

CESIUM 137/BIOLOGICAL RADIATION EFFECTS 

Radioecological studies of amphibians. Annual progress report, 
June 16, 1974-June 15, 1975 (Freshwater ecosystems), 3:19808 
(RLO-2227-T8-7) 

CESIUM 137/BODY BURDEN 
Trace element metabolism, 3:19999 (LA-6898-PR) 
CESIUM 137/CLEANING 

Decontamination of surfaces contaminated with radioisotopes: 
decontaminating agents, cleanability of surfaces of different 
kinds after their contamination with °Sr, Cr, '°7Cs, '9*Ir and 
2047], 3:20061 (RFP-Trans-230) 

CESIUM 137/ENVIRONMENTAL TRANSPORT 

Ecological behavior and effects of energy related pollutants. 
Progress report, June 1976-August 1977 (SO2 impact on 
survival and stability of plant species; fallout '°’Cs transfer 
processes in Southeastern Coastal Plain ecosystem), 3:19696 
(ORO-2412-85) 

CESIUM 137/RADIOACTIVE WASTE PROCESSING 

Tilt-pour melt caster for encapsulation of radioactive cesium, 


3:16919 
CESIUM 137/RADIOISOTOPE HEAT SOURCES 
Quarterly report on the strontium heat source development 
program and the beneficial isotopes utilization program, 
Division of Nuclear Research and Applications for April-June 
1977, 3:17045 (BNWL-1845-35) 


ERA Vol. 3, No. 8 


CESIUM COMPLEXES/STABILITY 

Determination of stability constants of cesium [2]-cryptand 

complexes in nonaqueous solvents by cesium-133 NMR, 3:19290 
CESIUM COMPOUNDS/CRYSTAL STRUCTURE 

Structural evidence for xenon-chlorine bonding: neutron and x-ray 
diffraction determinations of the structure of cesium and 
rubidium trioxodichloroxenate(VI) chloride, Cse(XeO3Cle)sCl 
and Rbe(XeOsCle)sCl, 3:19287 

CESIUM IODIDES/PHOTOIONIZATION 

Time-resolved production and detection of reactive atoms, 
3:20166 (ORNL/TM-6014) 

CESIUM IODIDES/PHYSICAL RADIATION EFFECTS 

Saturated photodissociation of CsI (Cross sections), 3:19205 

CHALCOGENIDES 
See also OXIDES 
CHALCOGENIDES/CHEMICAL PROPERTIES 

Physical properties of the chalcogenides of rare earth elements. 

(TT-74-52056) (Book translation), 3:19288 (DOE-tr-6) 
CHALCOGENIDES/ELECTRICAL PROPERTIES 

Wavelength modulation spectroscopy of semiconductors, 3:19185 

(LBL-6919) 
CHALCOGENIDES/OPTICAL PROPERTIES 

Wavelength modulation spectroscopy of semiconductors, 3:19185 

(LBL-6919) 
CHALCOGENIDES/PHYSICAL PROPERTIES 

Physical properties of the chalcogenides of rare earth elements. 

(TT-74-52056) (Book translation), 3:19288 (DOE-tr-6) 
CHARGED-PARTICLE TRANSPORT THEORY/STOPPING 

POWER 

Apparent higher-order Z; effects due to asymmetric energy 
straggling, 3:20379 

CHARGING MACHINES (REACTOR) 
See REACTOR CHARGING MACHINES 
CHARGING (REACTOR) 
See REACTOR FUELING 
CHARM PARTICLES 
See also D RESONANCES 
CHARM PARTICLES/DECAY 

Search for charm in pion and anti-proton interactions near 
threshold (8.5 to 15.0, cross sections, branching ratios), 3:20212 
(COO-3072-89) 

CHARM PARTICLES/EXOTIC RESONANCES 
Are there charmed-strange exotic mesons, 3:20213 
CHARMED MESON RESONANCES/PARTICLE PRODUCTION 

D meson production and decay in e* e~ annihilation at 4.03 and 

4.41 GeV c.m. energy, 3:20204 
CHELATES/STABILITY 

Relating molecular structure to metal chelate stability and reagent 
selectivity: abstract factor analysis of the chelate formation 
equilibria for some diaminetetracarboxylic acids, 3:19289 

CHEMICAL ANALYSIS 
See also ABSORPTION SPECTROSCOPY 
ACTIVATION ANALYSIS 
ION SCATTERING ANALYSIS 
NUCLEAR REACTION ANALYSIS 
X-RAY FLUORESCENCE ANALYSIS 
CHEMICAL ANALYSIS/RESEARCH PROGRAMS 

Generali Chemistry Division quarterly report, April-June 1977, 
3:19216 (UCID-15644-77-2) 

CHEMICAL EFFLUENTS/BIOLOGICAL EFFECTS 

Design and analysis of aquatic monitoring programs at nuclear 
power plants (Concept of control and treatment station pairs 
applicable to monitoring effects of chemical, radioactive, or 
thermal effluents), 3:19783 (PNL-2423) 

CHEMICAL EFFLUENTS/ENVIRONMENTAL TRANSPORT 

Atmospheric Release Advisory Capability (ARAC): update 1977 
(Atmospheric monitoring of effluents from DOE nuclear 
facilities), 3:19736 (UCRL-80239) 

Comparison of observed average concentrations of **Kr with 
calculated values obtained from a wind rose model and a time- 
dependent wind trajectory model, 3:19687 (DP-MS-77-15) 

Environmental impact of energy production: heat and mass 
transfer problems, 3:19715 

Evaluation of energy related risk acceptance (APHA energy task 
force), 3:19916 (BNL-23471) 

Modeling the dispersion of atmospheric pollution using cubic 
splines and Chapeau functions, 3:19686 (DP-MS-76-83) 

Trends in atmospheric particulate concentrations at a location in 
the northeast United States (Rural area near New York City), 
3:19684 (BNL-23385) 

CHEMICAL EFFLUENTS/MONITORING 

Atmospheric Release Advisory Capability (ARAC): update 1977 
(Atmospheric monitoring of effluents from DOE nuclear 
facilities), 3:19736 (UCRL-80239) 

CHEMICAL EXPLOSIONS/ALARM SYSTEMS 

Overview of grain dust explosion problems (Response of gas 
detectors to aerosols and gases evolved from grain dusts for 
early warning of incipient fire or explosion), 3:20054 (IS-M-111) 
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CHEMICAL EXPLOSIVES 
See also PETN 
TATB 
CHEMICAL EXPLOSIVES/CHEMICAL PREPARATION 
RDX/Sylgard extrudable explosive development, 3:19663 
(MHSMP-77-55) 
CHEMICAL EXPLOSIVES/LIQUID COLUMN 
CHROMATOGRAPHY 
HNS assay by liquid chromatography. Period covered: July- 
September 1977, 3:19661 (MHSMP-77-51) 
CHEMICAL INDUSTRY/ENERGY CONSERVATION 
Chemical production from waste carbon monoxide: its potential 
for energy conservation, 3:18633 (BNWL-2137) 
Economics of Rankine-cycle power recovery from waste process 
heat, 3:18626 
Synthesis of heat recovery networks for chemical processes, 
3:18627 
CHEMICAL INDUSTRY/ENERGY CONSUMPTION 
Energy consumption data base. Volume III, Chapter 4, Part 3. 
The chemical industry, SIC 28. Final report, 3:18495 (TID- 
27994) 
CHEMICAL INDUSTRY/WASTE HEAT UTILIZATION 
Economics of Rankine-cycle power recovery from waste process 
heat, 3:18626 
Synthesis of heat recovery networks for chemical processes, 
3:18627 
CHEMICAL INDUSTRY/WASTE PRODUCT UTILIZATION 
Chemical production from waste carbon monoxide: its potential 
for energy conservation, 3:18633 (BNWL-2137) 
CHEMICAL REACTION KINETICS/COMPUTER 
CALCULATIONS 
Application of computer simulation to complicated chemical 
systems, 3:19285 
CHEMICAL REACTION KINETICS/DIFFERENTIAL 
EQUATIONS 
Extrapolant formulation of the backward differentiation method 
with application to chemical kinetics equations, 3:19286 
CHEMICAL REACTION KINETICS/INFORMATION 
CENTERS 
Scope of Standard Reference Data Program of NBS, 3:20836 
(NBS-SPEC.PUBL.-463) 
CHEMICAL REACTION KINETICS/MATHEMATICAL 
MODELS 
Few problems and techniques in turbulent reactive systems, 
3:20194 (BNL-23184) 
CHEMICAL REACTIONS 
See also CORROSION 
DESULFURIZATION 
PHOTOSYNTHESIS 
CHEMICAL REACTIONS/ENERGY CONSERVATION 
Energy conservation in chemical reactions: some 
thermodynamical aspects, 3:18398 
CHEMICAL REACTIONS/ENERGY EFFICIENCY 
Energy conservation in chemical reactions: some 
thermodynamical aspects, 3:18398 
CHEMICAL REACTORS/DESIGN 
Development and introduction of ammonia synthesis reactors with 
low hydraulic resistance, 3:17112 
Method for producing methane gas by processing waste materials 
(Patent; use of electrolysis to increase bacterial growth in both 
commercial and household applications), 3:17102 
Potential of bio-gas plants, 3:17104 
Process for catalytic conversion (Patent; laboratory-scale 
equipment for study or simulating riser cracking), 3:16676 
Safety and design considerations for farm digesters, 3:17103 
Studies in support of recirculating bed reactors for the processing 
of coal. Quarterly report, October 1, 1976-January 31, 1977, 
3:16340 (FE-2449-2) 
CHEMICAL REACTORS/MASS TRANSFER 
Numerical simulation of transport processes in vertical cylinder 
epitaxy reactors, 3:19354 (LBL-6902) 
CHEMICAL REACTORS/PERFORMANCE TESTING 
High mass flux coal gasifier extended run operations. Monthly 
technical progress report, June-July 1977 (Rocket combustor 
type reactors), 3:16380 (FE-2204-15) 
CHEMICAL REACTORS/TESTING 
Partial liquefaction of coal by direct hydrogenation. Ninth 
quarterly progress report, July-September 1977, 3:16406 (FE- 
2044-25) 
CHEMISTRY 
See also COSMOCHEMISTRY 
NUCLEAR CHEMISTRY 
RADIATION CHEMISTRY 
RADIOCHEMISTRY 
CHEMISTRY/MEETINGS 
47th ANZAAS Congress (abstracts) Vol. I, Sections 1-18, 3:20083 


CHROMATES/DECOMPOSITION 


CHEMISTRY/RESEARCH PROGRAMS 
Analytical Chemistry Department annual report, 1976 (In support 
of HTGR fuel processing and fuel development, and Fort St. 
Vrain Reactor), 3:19215 (GA-A-14500) 
Chemistry Division annual progress report for period ending 
March 31, 1977, 3:19214 (ORNL-5297) 
CHEMOTHERAPY/BIOLOGICAL EFFECTS 
Comparison of 1- and 2-Hr delayed brain scans in patients 
undergoing chemotherapy for primary brain tumors (/sup 99m/ 
Tc tracer technique), 3:19885 
CHEMOTHERAPY/EFFICIENCY 
Chemotherapy of non-Hodgkin lymphoma: the diffuse types, 
3:19896 (CONF-770991-1) 
CHERENKOV COUNTERS 
Cerenkov counters at ISABELLE (71 references), 3:19652 (BNL- 
23444) 
CHERENKOV COUNTERS/SENSITIVITY 
“Conventional” Cerenkov counters at ISABELLE, 3:19642 
(BNL-23468) 
CHESAPEAKE BAY/WATER POLLUTION 
Effects of microbial activity on aquatic pollutants, 3:19792 
CHINA/COAL INDUSTRY 
Visit to China’s coal industry, 3:16568 
CHINA/ENERGY POLICY 
International energy crisis and the Socialist countries, 3:18316 
CHINA/NUCLEAR EXPLOSIONS 
EPA assessment of fallout in the United States from atmospheric 
nuclear testing on September 26 and November 17, 1976 by the 
People’s Republic of China, 3:19728 (EPA-520/5-77-002) 
CHINESE BEAN OIL 
See SOYBEAN OIL 
CHLORATES/RADIOLYSIS 
Study of the formation of nitrates in irradiated nitrogen-oxygen 
salt systems, 3:19327 
CHLORIDES/CORROSIVE EFFECTS 
Corrosion behavior of sodium-exposed stainless steels in chloride- 
containing aqueous solutions, 3:19006 (ORNL/TM-6068) 
CHLORIDES/REMOVAL 
Chloride ion removal from fuel storage basin water, 3:16885 
CHLORINE/CATALYTIC EFFECTS 
Influence of chlorine and chlorides on the gasification of carbon, 
3:16393 
CHLORINE/CHEMICAL REACTION KINETICS 
High temperature chlorine reaction with tungsten, 3:19022 
CHLORINE/CORROSIVE EFFECTS 
High temperature chlorine reaction with tungsten, 3:19022 
CHLORINE/PRODUCTION 
Commercial production of hydrogen, chlorine, and caustic: an 
overview, 3:17057 (BNL-21165) 
CHLORINE COMPOUNDS/TISSUE DISTRIBUTION 
Dichloromethane as an antisickling agent in sickle cell 
hemoglobin, 3:19819 (BNL-23378) 
CHLORINE IONS/DIFFUSION 
Vacancy configurations of heavy ions moving in solids, 3:18991 
CHLORINE IONS/ION-ATOM COLLISIONS 
Chemical physics, 3:19304 (ORNL-5297) 
CHLORINE IONS/ION-MOLECULE COLLISIONS 
Chemical physics, 3:19304 (ORNL-5297) 
CHLOROPHYLL/CHEMICAL ANALYSIS 
Analysis of the subunit structure of protochlorophyllide 
holochrome by sodium dodecyl] sulfate-polyacrylamide gel 
electrophoresis, 3:19837 
CHLOROPHYLL/PHOTOCHEMICAL REACTIONS 
Intersystem crossing in photosynthetic pigments, 3:19835 
CHLOROPHYLL/SPATIAL DISTRIBUTION 
Antenna chlorophyll a and P700. Exciton transitions in 
chlorophyll a arrays, 3:19321 
CHLOROPLASTS/BIOCHEMISTRY 
Nitrite reduction in reconstituted and whole spinach chloroplasts 
during carbon dioxide reduction, 3:19869 
CHLOROPLASTS/DISTRIBUTION 
Genetic variability available through cell fusion, 3:19865 (BNL- 
23198) 
CHLOROPLASTS/ELECTRICAL PROPERTIES 
Two effects of electrical fields on chloroplasts, 3:19832 
CHOLECALCIFEROL/BIOSYNTHESIS 
Regulation of 24,25-dihydroxyvitamin Ds production in cultures 
of monkey kidney cells, 3:19831 
CHOLINESTERASE/BIOLOGICAL RADIATION EFFECTS 
Acetylcholine content and cholinesterase activity as related to the 
combined effects of allergen and radiation (Rats, gamma 
radiation), 3:19982 
Comparative evaluation of toxicity of cerium-144 and 
promethium-147 in rats, according to biochemical indices, 
3:20003 
CHROMATES/DECOMPOSITION 
Thermal generation of hydrogen, 3:17075 (ORNL-5297) 
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CHROMATES/SPECTROSCOPY 
Laser Raman spectrometric determination of oxy anions in nuclear 
waste materials, 3:19249 
CHROMATES/TOXICITY 
Effect of chromate ions on the vital activity of bacteria and algae, 
3:19805 (ORNL-tr-4516) 
CHROMATIN/BIOCHEMISTRY 
Histone composition of nucleosomes isolated from cultured 
Chinese hamster cells, 3:19830 
CHROMATIN/MOLECULAR STRUCTURE 
Cellular metabolism (UV radiation), 3:19934 (LA-6898-PR) 
Organization of supramolecular DNA complexes of eukaryote 
chromatin and their role in the radiation effect, 3:19940 
CHROMIUM/CHEMICAL REACTIONS 
Reactions of — with gaseous NaCl in an oxygen 
environment, 3:190 
CHROMIUM/ION EXCHANGE 
Synthesis and characterization of an N-(2-hydroxyethyl)- 
ethylenediaminetriacetic acid resin, 3:19263 (IS-T-770) 
CHROMIUM/ION we re ye ANALYSIS 
Lattice location studies of gases in metals, 3:19238 
CHROMIUM/NITRIDATION 
Nitriding of refractory metals and alloys, 3:19034 
CHROMIUM/NUCLEAR REACTION ANALYSIS 
Lattice location studies of gases in metals, 3:19238 
CHROMIUM/X-RAY EMISSION ANALYSIS 
Investigation of elemental analysis of water samples by radio-alpha 
induced x-ray emission spectroscopy, 3:19242 
CHROMIUM 51/ELUTRIATION 
Physiopathology of blood platelets and development of platelets 
substitutes. Progress report, August 1, 1976-October 31, 1977 
(®'Cr), 3:19852 (COO-2783-2) 
CHROMIUM 51/TISSUE DISTRIBUTION 
Radiation bone damage and its imaging (In mice), 3:19968 (UR/ 
3490/LCP-3) 
CHROMIUM 52/ENERGY LEVELS 
Levels of °*Cr populated in the decay of 5? V, 5*Mn/sup g/ and in 
the sequence °*Fe — ®*Mn/sup m/ — **Cr, 3:20292 
CHROMIUM 52/ENERGY-LEVEL TRANSITIONS 
Levels of 5*Cr populated in the decay of °?V, °*Mn/sup g/ and in 
the sequence ®*Fe — **Mn/sup m/ — **Cr, 3:20292 
CHROMIUM 52 TARGET/PION REACTIONS 
Experiments on pion-nucleus scattering, 3:20263 (LA-6926-C) 
CHROMIUM 52 TARGET/PROTON REACTIONS 
Half-life of 5*Mn, 3:20293 
CHROMIUM ALLOYS 
See also ALLOY-A-286 
ASTROLOY 
CHROMIUM BASE ALLOYS 
CHROMIUM-NICKEL STEELS 
INCOLOY ALLOYS 
INCONEL ALLOYS 
NICKEL-CHROMIUM STEELS 
NIMONIC 
STAINLESS STEELS 
STELLITE 
UDIMET ALLOYS 
WASPALOY 
CHROMIUM ALLOYS/COATINGS 
Protective coatings for high temperature alloys state of 
technology, 3:19036 
CHROMIUM ALLOYS/CORROSION 
Modifications to the pattern of isothermal corrosion observed with 
a Ni/15 Cr alloy in an O2/SO: atmosphere associated with 
additions of certain reactive elements, 3:19028 
CHROMIUM ALLOYS/CORROSION RESISTANCE 
Protective coatings for high temperature alloys state of 
technology, 3:19036 
CHROMIUM ALLOYS/CRACKS 
Fatigue crack growth rates of structural alloys at 4K, 3:18934 
CHROMIUM ALLOYS/CRYSTAL STRUCTURE 
Ionic model for chromium, manganese, and iron impurities in 
copper, 3:18876 (COO-1198-1188) 
Structure of ordered alloys, 3:18884 (LBL-6654) 
CHROMIUM ALLOYS/CRYSTAL-PHASE 
TRANSFORMATIONS 
Isothermal transformation studies on the effect of alloying 
elements (Mo, Ni, Cr, Mn, Al, Si, Co) in steels on the kinetics of 
the austenite to bainite transformation, 3:18882 (LBL-6068) 
CHROMIUM ALLOYS/ELECTRIC CONDUCTIVITY 
Thermal conductivity of selected alloys at low temperatures, 
3:18981 
CHROMIUM ALLOYS/ELECTRON MICROSCOPY 
Structure of ordered alloys, 3:18884 (LBL-6654) 
CHROMIUM ALLOYS/FATIGUE 
Fatigue crack growth rates of structural alloys at 4K, 3:18934 
CHROMIUM ALLOYS/OXIDATION 
Hot corrosion studies on nickel-based alloys containing silicon, 
3:19026 
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Oxidation behaviour of cobalt-base alloys containing despersed 
oxides formed by internal oxidation, 3:19016 
Oxidation of high-chromium binary Ni-Cr alloys and ternary 
alloys containing Ce, Zr, and Ti, 3:19017 
Oxidation of pure Ni and Ni-2 1/4 Cr alloy in atmospheres 
containing sulfur dioxide, 3:19018 
Oxides associated with the improved air oxidation performance of 
some niobium intermetallics and alloys, 3:19020 
CHROMIUM ALLOYS/PHYSICAL RADIATION EFFECTS 
Applications of simulation experiments in LMFBR core materials 
technology, 3:19048 (CONF-760673-) 
Dependence of void swelling on the electron vacancy 
concentration (Neutrons), 3:19100 
Effect of ion irradiation on the microstructure of an iron-nickel- 
chromium alloy (Nickel ions, 600 to 750°C, swelling rate, void 
and dislocation structures), 3:19103 
Summary report on the alloy development intercorrelation 
program experiment (Fe-15Cr-25Ni, charged-particle simulation 
of neutron damage), 3:19045 (CONF-760673-) 
Swelling and gamma-prime particle stability of ion-bombarded 
iron-chromium-nickel alloys (550 to 750°C, nickel ions), 3:19102 
Swelling in dual-ion-irradiated Fe-15 Cr-20 Ni alloy (3.5 MeV 
nickel ions and 1.18 MeV helium ions), 3:19068 
CHROMIUM ALLOYS/THERMAL CONDUCTIVITY 
Magnetothermal conductivity of selected pure metals and alloys, 
3:18979 
Thermal conductivity of selected alloys at low temperatures, 
3:18981 
CHROMIUM BASE ALLOYS/ELECTRONIC STRUCTURE 
Valence bands of Cr-rich Fe-Cr alloys determined by x-ray 
photoelectron spectroscopy (1 to 21% Fe), 3:18963 (IS- tr. 794) 
CHROMIUM BROMIDES/HYDRATION 
Use of chromium bromide hydrates in the sulfuric acid-hydrogen 
bromide cycle for the production of hydrogen 
thermochemically. Estimates of cycle efficiency, 3:17080 
CHROMIUM COMPLEXES/CRYSTAL STRUCTURE 
Crystal and molecular structure of Cr(CO)s(SCMez), a thioketone 
complex, 3:19293 
CHROMIUM COMPLEXES/MOLECULAR STRUCTURE 
Crystal and molecular structure of Cr(CO)s(SCMez), a thioketone 
complex, 3:19293 
CHROMIUM COMPOUNDS/CHEMICAL REACTIONS 
Thermal generation of hydrogen, 3:17075 (ORNL-5297) 
CHROMIUM OXIDES/CHEMICAL REACTIONS 
Reaction between Cr2Os and liquid sodium sulfate at 1200°K, 
3:19202 
Reactions of chromium with gaseous NaCl in an oxygen 
environment, 3:19031 
CHROMIUM OXIDES/ELECTROPLATING 
Black chromium: a solar selective coating, 3:17308 
High selective absorbers utilizing electrodeposited black chrome, 
3:17315 
CHROMIUM SULFIDES/OPTICAL PROPERTIES 
Development of ferromagnetic spinels for optical isolation at 10.6 
pm. Progress report, May 1, 1977-July 31, 1977, 3:19182 (COO- 
4056-4) 
CHROMIUM-MOLYBDENUM STEELS/AGING 
Thermal aging effects on the mechanical properties of annealed 2 
1/4 Cr-1 Mo steel, 3:18916 (ORNL-5324) 
Thermal aging of annealed 2 1/4 Cr-1 Mo steel, 3:18900 (CONF- 
771010-5) 
CHROMIUM-MOLYBDENUM STEELS/BRITTLENESS 
Evidence of reversible temper brittleness in hot traction tests, 
3:18898 (CONF-750677-P1) 
CHROMIUM-MOLYBDENUM STEELS/CARBURIZATION 
Steam generator materials engineering twelfth quarterly report, 
April-June 1977 (LMFBR), 3:17708 (GEFR-14029-12) 
CHROMIUM-MOLYBDENUM STEELS/CORROSION 
Corrosion critique of the 2 1/4 Cr-1 Mo steel for LMFBR steam 
generation system applications, 3:17712 (NUREG-0387) 
Sodium Technology Program: friction, wear, and self-welding. 
Quarterly progress report for period ending April 30, 1977, 
3:19009 (WARD-NA-3045-45) 
Steam generator materials engineering twelfth quarterly report, 
April-June 1977 (LMFBR), 3:17708 (GEFR-14029-12) 
CHROMIUM-MOLYBDENUM STEELS/CREEP 
Analytical description of the effects of melting practice and heat 
treatment on the creep properties of a 2 1/4 Cr-1 Mo steel, 
3:18901 (CONF-771 120-16) 
Time creep tests on irradiated specimens for the Mol 1A] radiation 
program, 3:17812 (EURFNR-1405) 
CHROMIUM-MOLYBDENUM STEELS/DECARBURIZATION 
Steam generator materials engineering twelfth quarterly report, 
April-June 1977 (LMFBR), 3:17708 (GEFR-14029-12) 
CHROMIUM-MOLYBDENUM STEELS/DUCTILITY 
Effect of the thermally affected zone in welding on the low-cycle 
fatigue of structural steels, 3:18899 (CONF-750677-P2) 
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CHROMIUM-MOLYBDENUM STEELS/FATIGUE 
Effect of the thermally affected zone in welding on the low-cycle 
fatigue of structural steels, 3:18899 (CONF-750677-P2) 
CHROMIUM-MOLYBDENUM STEELS/FRACTURE 
PROPERTIES 
Steam generator materials engineering twelfth quarterly report, 
April-June 1977 (LMFBR), 3:17708 (GEFR-14029-12) 
Treatment of the subject of tearing instability, 3:18915 (NUREG- 


0311) 
CHROMIUM-MOLYBDENUM STEELS/MECHANICAL 

PROPERTIES 

Evidence of reversible temper brittleness in hot traction tests, 
3:18898 (CONF-750677-P1) 

CHROMIUM-MOLYBDENUM STEELS/TENSILE 

PROPERTIES 

Analytical description of the effects of melting practice and heat 
treatment on the creep properties of a 2 1/4 Cr-1 Mo steel, 
3:18901 (CONF-771120-16) 

Thermal aging effects on the mechanical properties of annealed 2 
1/4 Cr-1 Mo steel, 3:18916 (ORNL-5324) 

Thermal aging of annealed 2 1/4 Cr-1 Mo steel, 3:18900 (CONF- 
771010-5) 

CHROMIUM-MOLYBDENUM STEELS/WEAR RESISTANCE 

Sodium Technology Program: friction, wear, and self-welding. 
Quarterly progress report for period ending January 31, 1977, 
3:18926 (WARD-NA-3045-42) 

Sodium Technology Program: friction, wear, and self-welding. 
Quarterly progress report for period ending April 30, 1977, 
3:19009 (WARD-NA-3045-45) 

CHROMIUM-NICKEL STEELS 

(Steels containing Cr and Ni; the Ni content is usually 0.5 to 2.0%, 
the Cr content is higher.) 

See also STAINLESS STEEL-301 
STAINLESS STEEL-302 
STAINLESS STEEL-304 
STAINLESS STEEL-304L 
STAINLESS STEEL-308 
STAINLESS STEEL-310 
STAINLESS STEEL-316 
STAINLESS STEEL-321 
STAINLESS STEEL-347 

CHROMIUM-NICKEL STEELS/BRITTLENESS 

Evidence of reversible temper brittleness in hot traction tests, 

3:18898 (CONF-750677-P 1) 
CHROMIUM-NICKEL STEELS/CREEP 

Creep fracture of HK 40 petrochemical furnace tube steel (25.4 
Cr-21 Ni-1.03 Si-0.45 C-0.70 Mn), 3:18896 (CONF-750677-P1) 

Effect of boron on creep-rupture behavior of austenitic 
unstabilized and Nb-stabilized stainless steel X8CrNi 1613 in the 
unirradiated and irradiated conditions, 3:19114 (EURFNR-1397) 

CHROMIUM-NICKEL STEELS/DUCTILITY 

Effect of the thermally affected zone in welding on the low-cycle 

fatigue of structural steels, 3:18899 (CONF-750677-P2) 
CHROMIUM-NICKEL STEELS/FATIGUE 

Effect of the thermally affected zone in welding on the low-cycle 

fatigue of structural steels, 3:18899 (CONF-750677-P2) 
CHROMIUM-NICKEL STEELS/FRACTURE PROPERTIES 

Creep fracture of HK 40 petrochemical furnace tube steel (25.4 
Cr-21 Ni-1.03 Si-0.45 C-0.70 Mn), 3:18896 (CONF-750677-P1) 

Treatment of the subject of tearing instability, 3:18915 (NUREG- 
0311) 

CHROMIUM-NICKEL STEELS/MECHANICAL PROPERTIES 

Evidence of reversible temper brittleness in hot traction tests, 
3:18898 (CONF-750677-P 1) 

CHROMIUM-NICKEL STEELS/PHYSICAL RADIATION 

EFFECTS 

Effect of boron on creep-rupture behavior of austenitic 
unstabilized and Nb-stabilized stainless steel X8CrNi 1613 in the 
unirradiated and irradiated conditions, 3:19114 (EURFNR-1397) 

CHROMOSOMAL ABERRATIONS 

Cytogenetics, 3:20013 (LA-6898-PR) 

CHROMOSOMAL ABERRATIONS/RADIOINDUCTION 
Biomedical and Environmental Research program of the LASL 
Health Division. Progress report, January-December 1976, 

3:19991 (LA-6898-PR) 

Cytogenetic analysis of mechanism of formation of radiation- 

wee chromosome exchanges (Crepis capillaris, x radiation), 
19948 

Cytogenetic effects of acute gamma radiation on leaf and apical 
meristem of scotch pine, 3:19949 

External irradiation, 3:19965 (LA-6898-PR) 

Hot particle program (?!°Po, 75§Pu, 7°°Pu, 147Pm), 3:19992 (LA- 
6898-PR) 

CHROMOSOMES 

Chimpanzee chromosome 13 is homologous to human 
chromosome 2p, 3:19850 (CONF-770871-1) 

Chimpanzee chromosome 12 is homologous to human 
chromosome 2q, 3:19851 (CONF-770871-2) 


CLINCH RIVER BREEDER REACTOR/REACTOR 


CHROMOSOMES/BIOLOGICAL RADIATION EFFECTS 
Radiation and biophysical studies on cells and viruses. Progress 
report, April 1, 1976-June 30, 1977 (Gamma radiation, alpha 
particles), 3:19937 (ORO-2832-184) 
Radiobiology, 3:19972 (ERDA-tr-285/2) 
CIRCUIT BREAKERS 
See also CURRENT LIMITERS 
CIRCUIT BREAKERS/COMPARATIVE EVALUATIONS 
Outlook for the use of vacuum breaker switches in high current 
motors for hydraulic transport, 3:16531 
CIRCUIT BREAKERS/PERFORMANCE 
Gas breakers for tokamak OHMIC-heating duty, 3:20703 (LA- 
UR-77-2431) 
CIRCUIT BREAKERS/REMOTE CONTROL 
Remote operated control switch relay for both manua! and remote 
supervisory control of power circuit breakers, 3:17485 
CIRCUIT BREAKERS/TEST FACILITIES 
Dual 30 kA, HVDC interrupter test facility, 3:20698 (LA-UR-77- 
2397) 
CLAMS 
See MOLLUSCS 
CLASSICAL MECHANICS/COMPUTER GRAPHICS 
Data display for continuum mechanics programs: proposal for 
redevelopment of plotting capabilities, 3:20809 (SAND-76-0733) 
CLAUS PROCESS/CATALYSTS 
Process for the treatment of gases containing various derivatives 
of sulphur (Patent), 3:16462 
CLAYS/MANUFACTURING 
Energy consumption data base. Volume III, Chapter 4, Part 1. 
Small industries, SIC 20-25, 27, 30-32, 34-39, 3:18486 (TID- 
27985) 
CLAYS/RADIONUCLIDE MIGRATION 
Mathematical modelling of radionuclide migration in a 
homogeneous clayey formation (application to the case of the 
boom clay at Mol), 3:17002 (BNWL-tr-273) 
CLEAN COKE PROCESS/CORROSION 
CLEAN COKE process: process development studies. Annual 
report, July 1976-June 1977, 3:16345 (FE-1220-27) 
CLEAN COKE PROCESS/PROCESS DEVELOPMENT UNITS 
CLEAN COKE process: process development studies. Annual 
report, July 1976-June 1977, 3:16345 (FE-1220-27) 
Clean coke process: process development studies. Monthly report, 
July 1977, 3:16346 (FE-1220-28) 
CLIMATES/GLOBAL ASPECTS 
Yet another constraint: are we altering the Earth's climate, 
3:18335 
CLIMATES/MATHEMATICAL MODELS 
Further studies of the impact of waste heat release on simulated 
global climate. Part I (Energy park in mid-latitude eastern 
Atlantic Ocean), 3:19742 (RM-77-15) 
Impact of waste heat release on simulated global climate (Energy 
parks), 3:19741 (RM-76-79) 
CLINCH RIVER BREEDER REACTOR/CONTAINMENT 
BUILDINGS 
CRBRP containment, 3:17758 
CLINCH RIVER BREEDER REACTOR/CONTAINMENT 
SYSTEMS 
CRBRP containment, 3:17758 
CLINCH RIVER BREEDER REACTOR/FAILED ELEMENT 
DETECTION 
Gas tag designs for a generic LMFBR, 3:17749 
CLINCH RIVER BREEDER REACTOR/FAILED ELEMENT 
MONITORS 
Gas tag designs for a generic LMFBR, 3:17749 
CLINCH RIVER BREEDER REACTOR/HEAT EXCHANGERS 
Thermal-hydraulic model tests of the CRBR/IHTS thermal mixer, 
3:17779 
CLINCH RIVER BREEDER REACTOR/IN-SERVICE 
INSPECTION 
Clinch River Breeder Reactor Plant. Plan for inservice inspection, 
3:17703 (CRBRP-ARD-0173) 
CLINCH RIVER BREEDER REACTOR/PIPE FITTINGS 
Clinch River Breeder Reactor Plant. Numerical evaluation of an 
elbow element for inelastic flexibity analysis of piping, 3:17704 
(CRBRP-ARD-O184) 
CLINCH RIVER BREEDER REACTOR/PRIMARY COOLANT 
CIRCUITS 
Analysis of streaming through the primary coolant pipe 
chaseaway of the Clinch River Breeder Reactor, 3:17793 
Computer model for tritium transport in and release from the 
CRBRP and other LMFBRs, 3:17755 
CLINCH RIVER BREEDER REACTOR/PUBLIC RELATIONS 
Support for a nuclear future: student response to the CRBRP, 
3:17774 
CLINCH RIVER BREEDER REACTOR/REACTOR 
COMPONENTS 
Reactor development program. Progress report, September 1977, 
3:18091 (ANL-RDP-63) 





CLINCH RIVER BREEDER REACTOR/REACTOR 


CLINCH RIVER BREEDER REACTOR/REACTOR COOLING 
SYSTEMS 


Pressure pulse <7 ation in piping analytical/ex ow 
comparison SWRAP code), 3:18112 (NEDM-14161) 
CLINCH RIVER BREEDER REACTOR/REACTOR CORE 
DISRUPTION 
Material release for various fuels following an HCDA in CRBR, 
3:17756 
SIMMER-I accident consequence calculations, 3:18183 
System damage potential for CRBRP, 3:18182 
CLINCH RIVER BREEDER REACTOR/REACTOR CORES 
Advanced fuel core designs for CRBRP, 3:17788 
Influence of heterogeneous core — upon outlet plenum 
mixing, 3:17700 (ANL-CT-78- 
SIMMER-I accident consequence calculations, 3:18183 
CLINCH RIVER BREEDER REACTOR/REACTOR 
INTERNALS 
System damage potential for CRBRP, 3:18182 
CLINCH RIVER BREEDER REACTOR/REMOTE 
HANDLING EQUIPMENT 
Design and —— of the CRBRP ex-vessel transfer 
machine, 3:17791 
ey RIVER BREEDER REACTOR/SPENT FUEL CASKS 
nt fuel shipping cask designs for breeder reactors, 3:19444 
cL sgt RIVER BREEDER REACTOR/SPENT FUEL 
STORA 
Design nor fabrication considerations for CRBRP ex-vessel 
storage tank (EVST), 3:17747 
CLINCH RIVER BREEDER REACTOR/STEAM 
GENERATORS 
Evaluation of strain cycling effects in the DNB zone of the CRBR 
evaporators, 3:17711 (NEDM. 14164) 
Experimental evaluation of the flow distribution in the CRBRP 
modular steam generator, 3:17724 
CLINTON P ANDERSON MESON PHY. FACILITY 
See LAMPF LINAC 
CLOSTRIDIUM/BIOCHEMICAL REACTION KINETICS 
Effect of pressure upon the fluorescence of various flavodoxins, 
3:19827 
CLOSURES/EVALUATION 
Sealed storage cask concept. Cask closure concept evaluation. 
Interim report, 3:16930 (ARH-CD-550) 
CLOTHES DRYERS/ENERGY EFFICIENCY 
ee program for clothes washers, clothes dryers, 
dishwashers, 3:18560 (SAI-77-839-LJ) 
CLOTHES WASHERS/ENERGY EFFICIENCY 
Energy-efficiency program for clothes washers, clothes dryers, 
and dishwashers, 3:18560 (SAI-77-839-LJ) 
CLOUD COVER/DAILY VARIATIONS 
Markov chain model for cloud cover sequences in Albuquerque, 
3:19675 (SAND-77-1430) 
CLOUD COVER/FORECASTING 
Markov chain model for cloud cover sequences in Albuquerque, 
3:19675 (SAND-77-1430) 


AL 
See also ANTHRACITE 
BITUMINOUS COAL 
BROWN COAL 
COAL GASIFICATION 
COAL LIQUEFACTION 
LIGNITE 
SOLVENT-REFINED COAL 
SUBBITUMINOUS COAL 
COAL/ACTIVATION ANALYSIS 
14-MeV neutron activation analysis of oxygen and nitrogen in 
coal, 3:19221 
Use of 14-MeV neutron generator in analysis of coal and coal 
derivatives, 3:19222 
COAL/ADDITIVES 
Arsenic containing fuels (Patent), 3:17440 
COAL/AVAILABILITY 
Energy supply to the year 2000: global and national studies. 
Second technical report of the workshop on Alternative Energy 
Strategies ela A (Book), 3:18418 
COAL/BRIQUETTING 
Plastic properties of coals and their briquetting, 3:16440 
COAL/BY-PRODUCTS 
Energy consumption data base. Volume III, Chapter 4, Part 4. 
Petroleum and coal products, SIC 29. Final report, 3:18491 
(TID-27990) 
Production of carbonaceous adsorbents from caking coals, 3:16428 
COAL/CALORIFIC VALUE 
Investigation of heat-engineering properties of grade CC coal 
types from the Kuznetsk basin, 3:16557 
Project Independence Evaluation System (PIES) documentation. 
Volume 12. Coal supply analysis, 3:16472 (PB-271938) 
COAL/CARBONIZATION 
CLEAN COKE amg process development studies. Annual 
report, July 1976-June 1977, 3:16345 (FE-1220-27) 
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Clean coke process: process development studies. Monthly report, 
July 1977, 3:16346 (FE-1220-28) 
Computerized determination of correlations between basic 
carbonization variables, 3:16351 
Manufacturing processes: the carbonization of coal, 3:16347 
Some directions of the technological processing of coals, 3:16344 
COAL/CHARGES 
Coal price formation. Final report, 3:16562 (EPRI-EA-497) 
COAL/CHEMICAL ANALYSIS 
Coal-related research, catalysis, and organic chemistry, 3:16433 
(ORNL-5297) 
Trace element concentrations in some coal samples and _——_ 
emissions from coal combustion in Sweden, 3:16430 (IVL-B- 
358 


) 
COAL/CHEMICAL COMPOSITION 

Nature of the distribution of gallium in coals and the products of 
their combustion, 3:16558 

Studies on the quality and code-rank variations of coal of Karo-III 
(special) seam in Karo block, East Bokaro coalfield, 3:16434 

Trace element concentrations in some coal samples and possible 
emissions from coal combustion in Sweden, 3:16430 (IVL-B- 
358) 


Trace element characterization and removal/recovery from coal 
and coal wastes. Work plan, October 1, 1977-September 30, 
1978, 3:16431 (LA-7048-PR) 

COAL/CHEMICAL PROPERTIES 

Change in the properties of gas coal on dispersion in various 
media, 3:16435 

Use of methods of multidimensional statistics for treating chemical 
and coal-petrographic data, 3:16437 

COAL/CHEMICAL REACTION KINETICS 

Experimental and process design study of a %* rate gasification 
process. Quarterly technical report No. 12, January-March 
1977, 3:16376 (FE-1548-12) 

COAL/CLASSIFICATION 

Comparison of the classification of coals used in individual 
countries with the international classification, 3:16439 

Unit for classifying coals according to size before beneficiation, 
3:16544 


What should an industrial classification of Soviet coals comprise, 


3:16455 
COAL/COMBUSTION 

Coal-oil mixture combustion in an industrial steam generator at 
Lorillard, a division of Loews Theatres, Inc., Danville, 
Virginia. Monthly technical progress r i "August 1, 1977- 
September 30, 1977, 3:16553 (FE-2563-6) 

Coal-oil slurry combustion demonstration, Phase I. Monthly 
report, October 1977, 3:16554 (FE-2564-8) 

Final report of the General Motors Corporation powdered coal- 
oil mixtures (COM) program. Period covered: March 1975-July 
1977 (65 references), 3:16552 (FE-2267-2) 

Heat and mass transfer in combustion and evaporation processes, 
3:19345 

Influence of the initial temperature on the combustion of an 
aqueous suspension of coal, 3:16559 

Reactivity properties of the petrographic constituents of coal and 
features of their burning in dust suspension, 3:16574 

COAL/DEASHING 

New technology for — impoverished coals of the 

Chelyabinskii Basin, 3:1 
COAL/DEMAND FACT ORS. 
Modeling long-term coal production with the Argonne Coal 
Market Madel, 3:18435 (CONF-771005-7) 
COAL/DENSITY 
Influence of some variables on charge bulk densities, 3:16456 
COAL/DESUILFURIZATION 

Advanced development of fine coal desulfurization and recovery 
technology. Quarterly technical progress report, April 1, 1977- 
June 30, 19.77, 3:16539 (IS-4281) 

Physical desulfurization of Iowa coal by flotation, 3:16357 (IS- 
ICP-47) | 

Studies in coal liquefaction with application to the SRC and 
related processes. Quarterly report, July-September 1976, 
3:16412 (FE-2454-1) 

Studies in coal liquefaction with application to the SRC and 
related precesses. Quarterly report, October-December 1976, 
3:16413 (FE-2454-2) 

COAL/DISSOLUTION 

Studies in coal liquefaction with application to the SRC and 
related processes. Quarterly report, October-December 1976, 
3:16413 (FE-2454-2) 

COAL/DISTRICT HEATING 
Monograph on alternate fuel resources. Volume 20, 3:18459 
COAL/FILTRATION 

Influence of polyoxyethylene on coal-slurry flotation and 

filtration, 3:16546 
COAL/FLOTATION 

Influence of polyoxyethylene on coal-slurry flotation and 

filtration, 3:16546 
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COAL/FLUIDIZED-BED COMBUSTION 

Advanced coal fueled combustor/heat exchanger technology 
study. Quarterly technical progress report No. 1, 3:19543 (FE- 
2612-4) 

Development of potential uses for the residue from fluidized bed 
combustion processes. Technical progress report, October 1977, 
3:16463 

Development of potential uses for the residue from fluidized bed 
combustion processes. Technical progress report, September 
1977, 3:16464 

Fluidized-bed regeneration of sulfated dolomite from a coal-fired 
FBC process by reductive decomposition, 3:16457 (ANL-77-16) 

Industrial application, fluidized-bed combustion process. Quarterly 

rt, January-March 1977, 3:19542 (FE-2463-9) 

Mathematical model for combustion of coal in fluid bed, 3:16560 

Multicell fluidized-bed boiler: design, construction, and test 
program. Monthly progress status report No. 57, 3:17424 (TID- 
27978) 

Reducing the environmental impact on solid wastes from a 
fluidized-bed combustor, 3:16550 (CONF-770921-4) 

COAL/FORECASTING 
Coal price formation. Final report, 3:16562 (EPRI-EA-497) 
COAL/GRINDING 

Change in the easeperes of gas coal on dispersion in various 
media, 3:164 

ec ay a coal grinding procedures and equipment 
to produce predictable size distributions during coal 
preparation. Quarterly progress report, April-June 1977, 3:16538 
(FE-2475-10) 

COAL/HEATING 

Investigation of the process of heating a polydisperse coal with a 

high-temperature gaseous heat carrier, 3:16342 
COAL/HYDROCRACKING 

Synthetic Fuels Process Research Digest, 3:16341 (ORNL/FE-1) 

Zinc chloride hydrocracking of coal and coal extracts, 3:16416 
(ORNL/FE-1) 

COAL/HYDROGENATION 

CLEAN COKE process: process development studies. Annual 
report, July 1976-June 1977, 3:16345 (FE-1220-27) 

Clean coke process: process development studies. Monthly report, 
July 1977, 3:16346 (FE-1220-28) 

Flash hydropyrolysis of coal, 3:16419 (ORNL/FE-1) 

Gasification of coal and its future aspects regarding the use of heat 
from high-temperature nuclear reactors, 3:16395 

Gasification of coal in high-velocity fluidized beds (Partial 
gasification by rapid pyrolysis or hydrogenation at high 
pressure and high flow rates), 3:16396 

Partial liquefaction of coal by direct hydrogenation. Ninth 
quarterly progress report, July-September 1977, 3:16406 (FE- 
2044-25) 


Phase equilibria in coal hydrogenation systems. Quarterly report, 
July 1977-September 1977, 3:16359 (FE-2334-6) 

Some directions of the technological processing of coals, 3:16344 

Studies in coal liquefaction with application to the SRC and 
related processes. Quarterly report, July-September 1976, 
3:16412 (FE-2454-1) 

Studies in coal liquefaction with application to the SRC and 
related processes. Quarterly report, October-December 1976, 
3:16413 (FE-2454-2) 

Synthetic Fuels att Research Digest, 3:16341 (ORNL/FE-1) 

COAL/INFORMATION 

Coal research: data systems and information transfer, 3:16338 

(ORAU-133) 
COAL/MARKET 

Case for UK coal in the long-term energy market, 3:16563 

European coal, 2000 (Pamphlet), 3:18437 

Market potential for coals of the Illinois Basin, 3:18436 

COAL/MATERIALS HANDLING 

Prototype pilot plant operation Synthane process. Monthly 
activity report No. 38, October 1-31, 1977, 3:16366 (COO-0003- 
15 


) 
COAL/OPTICAL PROPERTIES 
Measurement of the reflectance of vitrinites in partially polarized 
light, 3:16442 
COAL/OXIDATION 
Coal-related research, catalysis, and organic chemistry, 3:16433 
(ORNL-5297) 
Investigation of heat-engineering properties of grade CC coal 
types from the Kuznetsk basin, 3:16557 
COAL/PETROLOGY 
Petrographic characteristics and technological properties of coals 
of the Krasnoarmeiskii region of the Donbass, 3:16444 
Reactivity properties of the petrographic constituents of coal and 
features of their burning in dust suspension, 3:16574 
Use of methods of multidimensional statistics for treating chemical 
and coal-petrographic data, 3:16437 
COAL/PHYSICAL PROPERTIES 
Addition of lean coals to charges with an increased content of gas 
coals of the western Donbass, 3:16445 


COAL DEPOSITS/GEOLOGICAL SURVEYS 


Change in the properties of gas coal on dispersion in various 
media, 3:16435 
Petrographic characteristics and technological properties of coals 
of the Krasnoarmeiskii region of the Donbass, 3:16444 
Studies on the quality and code-rank variations of coal of Karo-III 
(special) seam in Karo block, East Bokaro coalfield, 3:16434 
COAL/PLASTICITY 
Plastic properties of coals and their briquetting, 3:16440 
COAL/PNEUMATIC TRANSPORT 
Prototype pilot plant operation Synthane process. Monthly 
activity report No. 38, October 1-31, 1977, 3:16366 (COO-0003- 
15 


COAL/POLYMERIZATION 

Feasibility study of molecular grafting to solubilize coal. Final 
report (Graft polymerization of an unsaturated monomer to the 
coal using a free radical initiator), 3:16404 (FE-2020-1) 

COAL/PRODUCTION 

Modeling long-term coal production with the Argonne Coal 

Market Model, 3:18435 (CONF-771005-7) 
COAL/PYROLYSIS 

Analysis of coal particles undergoing rapid pyrolysis, 3:16423 

Diagnostics for thermal cracking of coal volatiles in entrained-bed 
gasifiers, 3:16387 (WSS/CI-7 7625) 

Flash hydropyrolysis of coal, 3:16419 (ORNL/FE-1) 

Gasification of coal in high-velocity fluidized beds (Partial 
gasification by rapid pyrolysis or hydrogenation at high 
pressure and high flow rates), 3:16396 

Heat transfer through coals and other naturally occurring 
carbonaceous rocks, 3:16432 (LA-UR-77-2745) 

Influence of the conditions for the pyrolysis of Irsha-Borodino 
coal on the carcinogenicity of the products obtained, 3:16451 

a of the mass spectra of products of coal pyrolysis, 

1 

Kinetics of the thermal decomposition of coal under 
nonisothermal conditions, 3:16422 

Optimization of pyrolytic conversion of coal to clean fuel. : 
Quarterly report, October-December 1976, 3:16418 (FE-2253-4) 

Some directions of the technological processing of coals, 3:16344 

Synthetic Fuels Process Research Digest, 3:16341 (ORNL/FE-1) 

COAL/RADIATION SCATTERING ANALYSIS 

Reduction in the error of determining the ash content of coal by 

the radioisotope method (-y radiation), 3:16453 
COAL/RESEARCH PROGRAMS 

Energy systems and statistics. Progress report, April-June 1977, 

3:18355 (LA-7042-PR) 
COAL/SOLUBILITY 

Feasibility study of molecular grafting to solubilize coal. Final 
report (Graft polymerization of an unsaturated monomer to the 
coal using a free radical initiator), 3:16404 (FE-2020-1) 

COAL/SORPTIVE PROPERTIES 
Adsorption of vapors of organic substances on coal, 3:16443 
COAL/SPONTANEOUS COMBUSTION 

Steps to minimise self-heating, incipient fires in coal mines (Heat 
Detectors, UNOR Carbon Monoxide Monitors, Air Monitors), 
3:16572 

COAL/THERMAL CONDUCTIVITY 

Heat transfer through coals and other naturally occurring 

carbonaceous rocks, 3:16432 (LA-UR-77-2745) 
COAL/TRANSPORT 

Flexible haulage, 3:16540 

Modeling long-term coal production with the Argonne Coal 
Market Model, 3:18435 (CONF-771005-7) 

National energy transportation. Volume I. Current systems and 
movements. Report prepared by the Congressional Research 
Service accompanied by maps jointly prepared by the U.S. 
Geological Survey and the Congressional Research Service (19 
maps), 3:18369 

COAL/WEIGHT MEASUREMENT 
Automation control by weighing, 3:16543 
COAL DEPOSITS/CHEMISTRY 
Washout in the Lummerschied seam at Goettelborn Colliery, 


3:16474 
COAL DEPOSITS/COAL LIQUEFACTION 
Part played by geological time in regional metamorphism of coals 
and coal inclusion in oil and gas rock, 3:16476 
COAL DEPOSITS/DEGASSING 
Methane drainage at Indumeni, 3:16573 
COAL DEPOSITS/GAMMA LOGGING 
In-situ mineral deposit evaluation with the metalog system, 
3:16475 
COAL DEPOSITS/GAMMA-GAMMA LOGGING 
Use of autonomous equipment for investigating survey wells in 
underground drilling, 3:16471 
COAL DEPOSITS/GEOCHEMISTRY 
Use of methods of multidimensional statistics for treating chemical 
and coal-petrographic data, 3:16437 
COAL DEPOSITS/GEOLOGICAL SURVEYS 
Studies on the quality and code-rank variations of coal of Karo-III 
(special) seam in Karo block, East Bokaro coalfield, 3:16434 





COAL DEPOSITS/GEOLOGY 


COAL DEPOSITS/GEOLOGY 
Washout in the Lummerschied seam at Goettelborn Colliery, 
3:16474 
COAL DEPOSITS/METAMORPHISM 
Part played by geological time in regional metamorphism of coals 
and coal inclusion in oil and gas rock, 3:16476 
Role of geologic time in processes of the regional metamorphism 
of coals and of coal inclusions in petroleum-bearing beds, 
3:16477 
COAL DEPOSITS/MINING EQUIPMENT 
Development of the Profen Sued belt-operated opencast mine: 
experience gained under adverse weather conditions, 3:16510 
COAL DEPOSITS/PETROLOGY 
Washout in the Lummerschied seam at Goettelborn Colliery, 


3:16474 
COAL EXTRACTS/DENITRATION 
Commercial scale expanded bed hydroprocessing of Solvent 
Refined Coal (SRO) extract. October monthly technical 
progress report, 3:16424 (FE-2038-18) 
COAL EXTRACT S/DESULFURIZATION 
Commercial scale expanded bed hydroprocessing of Solvent 
Refined Coal (SRC) extract. October monthly technical 
progress report, 3:16424 (FE-2038-18) 
COAL EXTRACTS/FRACTIONATION 
Interaction of organic solvents with a subbituminous coal below 
pyrolysis temperature, 3:16415 (LBL-6335) 
COAL EXTRACTS/HYDROCRACKING 
Synthetic Fuels Process Research Digest, 3:16341 (ORNL/FE-1) 
Zinc chloride hydrocracking of coal and coal extracts, 3:16416 
(ORNL/FE-1) 
COAL EXTRACTS/HYDROGENATION 
Commercial scale expanded bed hydroprocessing of Solvent 
Refined Coal (SRC) extract. October monthly technical 
progress report, 3:16424 (FE-2038-18) 
COAL FINES/AGGLOMERATION 
Advanced development of fine coal desulfurization and recovery 
technology. Quarterly technical progress report, April 1, 1977- 
June 30, 1977, 3:16539 (IS-4281) 
COAL FINES/COMBUSTION 
Internal combustion engine for combustion of powdered solid fuel 
(Patent), 3:18649 
COAL FINES/DRYING 
Improved dewatering of fine concentrates, 3:16547 
COAL FINES/FLOTATION 
Advanced development of fine coal desulfurization and recovery 
technology. Quarterly technical progress report, April 1, 1977- 
June 30, 1977, 3:16539 (IS-4281) 
COAL FINES/PELLETIZING 
Advanced development of fine coal desulfurization and recovery 
technology. Quarterly technical progress report, April 1, 1977- 
June 30, 1977, 3:16539 (IS-4281) 
COAL FINES/PROCESSING 
Method of separating foots with the aid of solvents, 3:16429 
COAL FINES/WASTE PRODUCT UTILIZATION 
Method of separating foots with the aid of solvents, 3:16429 
COAL GAS/CHEMICAL REACTIONS 
Diagnostics for thermal cracking of coal volatiles in entrained-bed 
gasifiers, 3:16387 (WSS/CI-76-25) 
COAL GAS/DESULFURIZATION 
H2S removal from coke-oven gas in other countries, 3:16355 
COAL GAS/THERMAL CRACKING 
Diagnostics for thermal cracking of coal volatiles in entrained-bed 
gasifiers, 3:16387 (WSS/CI-76-25) 
COAL GAS/USES 
Coke-oven gas utilization in the future, 3:16352 
COAL GASIFICATION 
See also AGGLOMERATING ASH PROCESS 
BI-GAS PROCESS 
CARBON DIOXIDE ACCEPTOR PROCESS 
CONSOL SYNTHETIC GAS PROCESS 
HYGAS PROCESS 
IN-SITU GASIFICATION 
KOPPERS-TOTZEK PROCESS 
LIQUID PHASE METHANATION PROCESS 
LURGI PROCESS 
MOLTEN SALT COAL GASIFICATION PROCESS 
SYNTHANE PROCESS 
Diagnostics for thermal cracking of coal volatiles in entrained-bed 
gasifiers, 3:16387 (WSS/CI-76-25) 
Some directions of the technological processing of coals, 3:16344 
COAL GASIFICATION/CATALYSTS 
Catalytic conversion of coal energy to hydrogen. Quarterly 
technical progress report, January 1-March 31, 1977, 3:17082 
(FE-2206-10) 
Coal gasification with chemically incorporated catalysts, 3:16384 
(ORNL/FE-1) 
mec of chlorine and chlorides on the gasification of carbon, 
16393 
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COAL GASIFICATION/CHEMICAL REACTION KINETICS 
Chemical reaction rate of the solution loss of coke, 3:16391 
COAL GASIFICATION/CHEMICAL REACTORS 
High mass flux coal gasifier extended run operations. Monthly 
technical progress report, June-July 1977 (Rocket combustor 
type reactors), 3:16380 (FE-2204-15) 
COAL GASIFICATION/COMPUTER CALCULATIONS 
Use of process computer in coal gasification, 3:16399 (ORNL-tr- 
4520 


COAL GASIFICATION/ECONOMICS 
Alternate fuels from coal, 3:16390 
COAL GASIFICATION/ENVIRONMENTAL EFFECTS 
Process and environmental technology for producing SNG and 
liquid fuels, 3:16470 
COAL GASIFICATION/EVALUATION 
Alternate fuels from coal, 3:16390 
COAL GASIFICATION/FLUIDIZED BED 
Gasification of coal and its future aspects regarding the use of heat 
from high-temperature nuclear reactors, 3:16395 
Gasification of coal in high-velocity fluidized beds (Partial 
gasification by rapid pyrolysis or hydrogenation at high 
pressure and high flow rates), 3:16396 
COAL GASIFICATION/MATERIALS 
Program to discover materials suitable for service under hostile 
conditions obtaining in equipment for the gasification of coal 
and other solid fuels. Annual progress report, January 1, 1976- 
December 31, 1976, 3:16377 (FE-1784-24) 
COAL GASIFICATION/MATHEMATICAL MODELS 
Modeling and analysis of moving bed coal gasifiers. Volume 1. 
Final report, 3:16369 (EPRI-AF-590) 
COAL GASIFICATION/MEETINGS 
Monograph on alternate fuel resources. Volume 20, 3:18459 
COAL GASIFICATION/ON-LINE SYSTEMS 
Use of process computer in coal gasification, 3:16399 (ORNL-tr- 


4520) 
COAL GASIFICATION/PILOT PLANTS 

Design studies of the hydrogasification of coal, 3:16398 

Gasification of coal and its future aspects regarding the use of heat 
from high-temperature nuclear reactors, 3:16395 

Gasification of Rhenish Brown Coal as mined, 3:16397 

COAL GASIFICATION/PROCESS DEVELOPMENT UNITS 

Experimental and process design study of a high rate gasification 
process. Quarterly technical report No. 12, January-March 
1977, 3:16376 (FE-1548-12) 

COAL GASIFICATION/VALVES 

Preliminary drawings for the type I, II, III, and IV valves (28 Dec 
1976) (Engineering Materials) (64 drawings-valves for coal 
gasification system), 3:16400 (CAPE-2579) 

COAL GASIFICATION PLANTS/CORROSION 

Analysis of cracks in the rabble arm from the high-pressure gas 
producer, Morgantown Energy Research Center: failure 
analysis report, 3:16360 (ANL/MSD/FE-77-5R) 

COAL GASIFICATION PLANTS/CORROSIVE EFFECTS 

Program to discover materials suitable for service under hostile 
conditions obtaining in equipment for the gasification of coal 
and other solid fuels. Quarterly progress report, April 1, 1977- 
June 30, 1977, 3:16378 (FE-1784-30) 

COAL GASIFICATION PLANTS/DESIGN 

Development of high-temperature subsystem technology to a 
technology readiness state: Phase I. Topical report, overall plant 
design description for operation with coal-derived gaseous fuel, 
3:17413 (FE-2292-17) 

High Temperature Turbine Technology Program: Phase I. 
Topical report: Overall Plant Design Description combined 
cycle electric power plant with integrated low Btu fuel gas 
plant, 3:17409 (FE-2291-9) 

COAL GASIFICATION PLANTS/ENVIRONMENTAL 

EFFECTS 

Toxic trace pollutant coefficients for energy supply and 
conversion. Final report, 3:19688 (HIT-705) 

COAL GASIFICATION PLANTS/ENVIRONMENTAL 

IMPACTS 

Assessment, selection, and development of procedures for 
determining the environmental acceptability of synthetic fuel 
plants based on coal. Appendix III, 3:16466 (FE-1795-3(Pt.3)) 

COAL GASIFICATION PLANTS/EQUIPMENT 

Design report. Volume 11. Mechanical specifications, 3:16372 
(FE-1521-30) 

COAL GASIFICATION PLANTS/FAILURE MODE 

ANALYSIS 

Development of high-temperature subsystem technology to a 
technology readiness state: Phase I. Topical report, overall plant 
design description for operation with coal-derived gaseous fuel, 
3:17413 (FE-2292-17) 

COAL GASIFICATION PLANTS/MATERIALS 

Formation of protective layers on alloys used in coal gasification 
environments. Quarterly progress report, April 1, 1977-June 30, 
1977, 3:16385 (SAND-77-8277) 
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Materials research for clean utilization of coal. Quarterly progress 
report, October 1-December 31, 1976, 3:16383 (FE-3800-10) 
Program to discover materials suitable for service under hostile 
conditions obtaining in equipment for the gasification of coal 
and other solid fuels. Quarterly progress report, April 1, 1977- 
June 30, 1977, 3:16378 (FE-1784-30) 
COAL GASIFICATION PLANTS/OPERATION 
Development of high-temperature subsystem technology to a 
technology readiness state: Phase I. Topical report, overall ig 
design description for operation with coal-derived gaseous fu 
3:17413 (FE-2292-17) 
COAL GASIFICATION PLANTS/PLANNING 
Application of a high-temperature gas-cooled reactor for coal 
gasification and hydrogen production (13 refs), 3:16363 (CONF- 
7510149-) 
COAL GASIFICATION PLANTS/REFRACTORIES 
Chemical and physical stability of refractories for use in coal 
ee cuge Fifth quarterly progress report, May 1, 1977-July 
1, 1977, 3:16367 (COO-2904-5) 
COAL GASIFICATION PLANTS/RESEARCH PROGRAMS 
High Temperature Turbine Technology Program: Phase I. 
Topical report: Overall Plant Design Description combined 
cycle electric power plant with integrated low Btu fuel gas 
plant, 3:17409 (FE-2291-9) 
COAL GASIFICATION PLANTS/SIMULATION 
Development of a modular software system for the dynamic 
simulation of coal conversion plants. Quarterly report, 3:16381 
(FE-2338-6) 
COAL GASIFICATION PLANTS/SPECIFICATIONS 
Design report. Volume 11. Mechanical specifications, 3:16372 
(FE-1521-30) 
COAL GASIFICATION PLANTS/WATER TREATMENT 
Development of conceptual designs for water treatment in 
demonstration plants technical status report, November 1-30, 
1977 and milestone plan and management report, 3:16382 (FE- 
2635-9) 
COAL INDUSTRY 
Bituminous coal 1975/76, 3:16569 
Community coal, 1976: long-term coal policy requires renewed 
justification, 3:16578 
Visit to China's coal industry, 3:16568 
COAL INDUSTRY/ENERGY CONSUMPTION 
Energy consumption data base. Volume III, Chapter 4, Part 4. 
Petroleum and coal products, SIC 29. Final report, 3:18491 
(TID-27990) 
COAL INDUSTRY/ENVIRONMENTAL EFFECTS 
Ecological studies, 3:19732 (LA-6898-PR) 
COAL INDUSTRY/MINING LAWS 
Review of laws significantly affecting coal mining in the United 
States, 3:16577 
COAL INDUSTRY/PLANNING 
Place of coal in the energy market, 3:16567 
COAL INDUSTRY/RESEARCH PROGRAMS 
Role of coal and UK energy prospects, 3:16576 
COAL INDUSTRY/SOCIO-ECONOMIC FACTORS 
Regional science and energy policy: a methodology for the 
assessment of coal utilization in the northeast, 3:16561 (BNL- 
22792) 
COAL LIQUEFACTION 
See also CSF PROCESS 
H-COAL PROCESS 
SYNTHOIL PROCESS 
Monograph on alternate fuel resources. Volume 20, 3:18459 
Some directions of the technological processing of coals, 3:16344 
COAL LIQUEFACTION/CATALYSTS 
Catalyst development program for hydrodesulfurization and 
liquefaction of coal to produce clean boiler fuels. Monthly 
report, October 1977, 3:16410 (FE-2321-22) 
Surface analysis of a deactivated coal liquifaction catalyst, 3:16417 
(SAND-77-1389) 
COAL LIQUEFACTION/ECONOMICS 
Alternate fuels from coal, 3:16390 
COAL LIQUEFACTION/ENVIRONMENTAL EFFECTS 
Process and environmental technology for producing SNG and 
liquid fuels, 3:16470 
COAL LIQUEFACTION/EVALUATION 
Alternate fuels from coal, 3:16390 
COAL LIQUEFACTION/ORGANIC SOLVENTS 
Effects of solvent characteristics on Wyodak coal liquefaction. 
Annual technical progress report, May 1976-April 1977, 3:16411 
(FE-2367-5) 
COAL LIQUEFACTION PLANTS/DESIGN 
Conceptual design for advanced coal liquefaction commercial 
plant. Final quarterly technical progress report, May 1, 1977- 
July 31, 1977, 3:16407 (FE-2251-34) 
Project POGO: total coal utilization, COG refinery design 
criteria. R and D report No. 114, interim report No. 5 (To 
produce power-oil-gas-other products), 3:16402 (FE-1775-11) 
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COAL LIQUEFACTION PLANTS/ECONOMICS 

Project POGO: total coal utilization, COG refinery design 
criteria. R and D report No. 114, interim report No. 5 (To 
produce power-oil-gas-other products), 3:16402 (FE-1775-11) 

COAL LIQUEFACTION PLANTS/ENVIRONMENTAL 

EFFECTS 

Toxic trace pollutant coefficients for energy supply and 
conversion. Final report, 3:19688 (HIT-705) 

COAL LIQUEFACTION PLANTS/ENVIRONMENTAL 

IMPACTS 

Assessment, selection, and development of procedures for 
determining the environmental acceptability of synthetic fuel 

plants based on coal. Appendix III, 3:16466 (FE-1795-3(Pt.3)) 
COAL LIQUIDS/CARCINOGENESIS 

Influence of the conditions for the pyrolysis of Irsha-Borodino 

coal on the carcinogenicity of the products obtained, 3:16451 
COAL LIQUIDS/CHEMICAL ANALYSIS 

Coal-related research, catalysis, and organic chemistry, 3:16433 
(ORNL-5297) 

Inductively coupled plasma-atomic emission spectrometry: trace 
elements in oil matrices, 3:16735 (IS-T-790) 

COAL LIQUIDS/CHEMICAL COMPOSITION 

Development of high-temperature subsystem technology to a 
technology readiness state: Phase I. Topical report, overall plant 
design description for operation on coal-derived liquid fuel, 
3:17396 (FE-2292-18) 

COAL LIQUIDS/CHEMICAL REACTION YIELD 

Flash hydropyrolysis of coal, 3:16419 (ORNL/FE-1) 

COAL LIQUIDS/CHROMATOGRAPHY 

Chromatographic investigations of the components of the liquid 
nonvolatile constituents of the plastic mass of coal, 3:16448 

Preparative-scale liquid chromatographic fractionation of crude 
oils derived from coal and shale, 3:16784 

COAL LIQUIDS/DESULFURIZATION 

Kinetics and mechanism of desulfurization and denitrogenation of 
coal-derived liquids. Seventh quarterly report, December 21, 
1976-March 20, 1977, 3:16356 (FE-2028-8) 

COAL LIQUIDS/ELECTRON SPIN RESONANCE 

Chemistry and structure of coal-derived asphaltenes, Phase III. 
Quarterly progress report, July-September 1977, 3:16405 (FE- 
2031-9) 

COAL LIQUIDS/FILTRATION 

Filtration process and equipment studies for coal liquefaction 
processes. Monthly report, October 1977, 3:16403 (FE-2007-39) 

Viscosity, suspended solids, and filtration studies of liquefied 
coals. Final report, 3:16401 (EPRI-AF-614) 

COAL LIQUIDS/PHYSICAL PROPERTIES 

Development of high-temperature subsystem technology to a 
technology readiness state: Phase I. Topical report, baseline 
combined-cycle system for operation with coal-derived liquid 
fuel, 3:17395 (FE-2292-16) 

Development of high-temperature subsystem technology to a 
technology readiness state: Phase I. Topical report, overall plant 
design description for operation on coal-derived liquid fuel, 
3:17396 (FE-2292-18) 

COAL LIQUIDS/PURIFICATION 

Development of high-temperature subsystem technology to a 
technology readiness state: Phase I. Topical report, overall plant 
design description for operation on coal-derived liquid fuel, 
3:17396 (FE-2292-18) 

COAL LIQUIDS/SOLVENT EXTRACTION 

Chemistry and structure of coal-derived asphaltenes, Phase III. 
Quarterly progress report, July-September 1977, 3:16405 (FE- 
2031-9) 

COAL LIQUIDS/STRUCTURAL CHEMICAL ANALYSIS 

Chemistry and structure of coal-derived asphaltenes, Phase III. 
Quarterly progress report, July-September 1977, 3:16405 (FE- 
2031-9) 

COAL LIQUIDS/VAPOR PRESSURE 

Viscosity, suspended solids, and filtration studies of liquefied 

coals. Final report, 3:16401 (EPRI-AF-614) 
COAL LIQUIDS/VISCOSITY 

Study of ebullated bed fluid dynamics for H-Coal. Monthly 
progress report No. 2, October 1-November 1, 1977, 3:16414 
(FE-2588-2) 

Viscosity, suspended solids, and filtration studies of liquefied 
coals. Final report, 3:16401 (EPRI-AF-614) 

COAL LIQUIDS/YIELDS 

Flash hydropyrolysis of coal (FHP), 3:16358 (BNL-23282) 
COAL MINES/BACKFILLING 

Types of road supports backfilling and their effects, 3:16491 
COAL MINES/COMMUNICATIONS 

Radio in the Community's coal mines, 3:16509 
COAL MINES/CONSTRUCTION 

Royston drift mine, 3:16500 
COAL MINES/DESIGN 

Gaining access quickly, 3:16497 
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COAL MINES/DRILLING EQUIPMENT 
Drilling with down-the-hole hammers. Utilization in coal mines, 
3:16515 
COAL MINES/DUSTS 
Incombustible dust used at Wankie, 3:16508 
COAL MINES/ELECTRICAL EQUIPMENT 
Outlook for the use of vacuum breaker switches in high current 
motors for hydraulic transport, 3:16531 
Trend in the use of electrical energy in coal mines in India in the 
recent past, 3:16520 
COAL MINES/FIRE HAZARDS 
Steps to minimise self-heating, incipient fires in coal mines (Heat 
Detectors, UNOR Carbon Monoxide Monitors, Air Monitors), 


3:16572 
COAL MINES/FIRES 
Improving fire isolation equipment in Kuzbas mines, 3:16534 
COAL MINES/GROUND SUBSIDENCE 
Application of the method of finite elements in the assessment of 
mining subsidence, 3:16514 
COAL MINES/HYDROLOGY 
Digital simulation of the yield potential of the Elliot Park- 
Burgoon aquifer in eastern Clearfield and western Centre 
Counties, Pennsylvania, 3:16468 (SR-113) 
COAL MINES/MANAGEMENT 
British mining consultancy, 3:16501 
COAL MINES/MINING EQUIPMENT 
World-wide application and potential for British mining methods 
and machinery, 3:16483 
COAL MINES/OPERATION 
British mining consultancy, 3:16501 
COAL MINES/PLANNING 
Planning of coal face extraction by advance calculation of final 
convergence, 3:16489 
COAL MINES/POWER SUPPLIES 
Trend in the use of electrical energy in coal mines in India in the 
recent past, 3:16520 
COAL MINES/PRODUCTIVITY 
4,000 tons per day face, 3:16564 
Improving the technology of mining coal at the L. I. Lutugin 
mine, 3:16528 
Increasing the productivity of the Vostochnaya mine with low 
expenditures, 3:16527 
Kriel colliery, 3:16485 
COAL MINES/ROCK BURSTS 
Are bursts and roof cave-ins avoidable by using higher support 
pressure, 3:16494 
Seismic location of destressing bumps, 3:16513 
COAL MINES/ROCK MECHANICS 
Basics of planning for protecting seam extraction, 3:16488 
Rock control in roadways and coal-faces, 3:16487 
COAL MINES/ROOFS 
Operation of hydraulic prop supports with sharp bowing of the 
roof, 3:16530 
Perfecting the development of steep and inclined strata, 3:16523 
Principles of classifying bolted cavity roofs, 3:16518 
COAL MINES/SAFETY 
Unsolved problem of forepoling supports in coalfaces, 3:16495 
COAL MINES/SAFETY ENGINEERING 
Chamber's new colliery rescue drill successfully tested, 3:16571 
Incombustible dust used at Wankie, 3:16508 
COAL MINES/SUPPORTS 
Are bursts and roof cave-ins avoidable by using higher support 
pressure, 3:16494 
Coalface support procurement ideas, 3:16496 
Fundamentals of bolt application in arch-shaped roadway sections, 
3:16492 
Gaining access quickly, 3:16497 
Partial roadway works mechanization using a platform in roadway 
driving, 3:16490 
Results of industrial tests of a three-segment, metailic tubing 
support, 3:16529 
Rock control in roadways and coal-faces, 3:16487 
Roof control using multiple support, 3:16493 
Types of road supports backfilling and their effects, 3:16491 
Unsolved problem of forepoling supports in coalfaces, 3:16495 
COAL MINES/TRANSPORTATION SYSTEMS 
Flexible haulage, 3:16540 
COAL MINES/TUNNELS 
Dirt absorbing heading at Whitwick Colliery, 3:16505 
Gaining access quickly, 3:16497 
Heading operations during the next twenty years, 3:16511 
COAL MINES/VENTILATION 
Methane drainage at Indumeni, 3:16573 
COAL MINING 
See also ACID MINE DRAINAGE 
LONGWALL MINING 
SURFACE MINING 
UNDERGROUND MINING 
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Traversing geological faults by mechanized machinery, 3:16525 
COAL MINING/FLOOD CONTROL 
Scheme of developing seams below water-logged workings, 
3:16519 
COAL MINING/FORECASTING 
Heading operations during the next twenty years, 3:16511 
COAL MINING/HAZARDS 
Scheme of developing seams below water-logged workings, 
3:16519 
COAL MINING/PLANNING 
Perfecting the development of steep and inclined strata, 3:16523 
COAL MINING/REMOTE CONTROL 
Using remote control to mine coal quickly could pay dividends, 
3:16482 


COAL MINING/RESEARCH PROGRAMS 
Basic trends in research and development (USSR; 1976-80), 
3:16522 
COAL MINING/TUNNELS 
Execution of a crosscut in flooded, karst limestone, 3:16526 
COAL PREPARATION/ENVIRONMENTAL EFFECTS 
Toxic trace pollutant coefficients for energy supply and 
conversion. Final report, 3:19688 (HIT-705) 
COAL PREPARATION/GRINDING MACHINES 
Developing/modifying coal grinding procedures and equipment 
to produce predictable size distributions during coal 
preparation. Quarterly progress report, April-June 1977, 3:16538 
(FE-2475-10) 
COAL PREPARATION/MAGNETIC SEPARATORS 
Laboratory evaluation of magnetic separation for coal 
preparation, 3:16542 
COAL PREPARATION/SCREENS 
Unit for classifying coals according to size before beneficiation, 


3:165 
COAL PREPARATION PLANTS/AUTOMATION 

Automated flotation complex, 3:16548 

Automation and process control for coal preparation in Germany, 
3:16541 

COAL PREPARATION PLANTS/ENVIRONMENTAL 

EFFECTS 

Trace element characterization and removal/recovery from coal 
and coal wastes. Work plan, October 1, 1977-September 30, 
1978, 3:16431 (LA-7048-PR) 

COAL PREPARATION PLANTS/FLOWSHEETS 

Improved dewatering of fine concentrates, 3:16547 

COAL PREPARATION PLANTS/SOLID WASTES 

Trace element characterization and removal/recovery from coal 
and coal wastes. Work plan, October 1, 1977-September 30, 
1978, 3:16431 (LA-7048-PR) 

COAL RESERVES/CLASSIFICATION 

Recoverable coal reserves of the world, 3:16473 

COAL RESERVES/CONSUMPTION RATES 
Some long-range speculations about coal (CO: problems of greatly 
expanded use), 3:16467 (OQRAU/IEA(O)-77-22) 
COAL RESERVES/DEMAND FACTORS 
Market potential for coals of the Illinois Basin, 3:18436 
COAL RESERVES/DIAGRAMS 

Project Independence Evaluation System (PIES) documentation. 

Volume 12. Coal supply analysis, 3:16472 (PB-271938) 
COAL TAR/CHEMICAL ANALYSIS 
Use of low voltage mass spectrometry in analysis of coal tar 
processing products, 3:16425 
COAL TAR OILS/ADDITIVES 
Arsenic containing fuels (Patent), 3:17440 
COAL-DERIVED LIQUIDS 
See COAL LIQUIDS 
COAL-FIRED MHD GENERATORS/AIR HEATERS 

Support testing and design study evaluation of regenerative air 
heaters. Progress report, April 1977-June 1977, 3:18520 (FE- 
2254-6) 

COAL-FIRED MHD GENERATORS/DESIGN 

CDIF-MHD generator system conceptual design. Final report, 
3:18519 (TID-27151) 

COAL-FIRED MHD GENERATORS/MATERIALS TESTING 

Development program for MHD direct coal fired power 
generation test facility. Annual technical progress report, 
January-December 1976, 3:18518 (FE-1760-27) 

COAL-FIRED MHD GENERATORS/RESEARCH PROGRAMS 

Development program for MHD direct coal fired power 
generation test facility. Annual technical progress report, 
January-December 1976, 3:18518 (FE-1760-27) 

COAL-FIRED MHD GENERATORS/TEST FACILITIES 

CDIF-MHD generator system conceptual design. Final report, 
3:18519 (TID-27151) 

Development program for MHD direct coal fired power 
generation test facility. Annual technical progress report, 
January-December 1976, 3:18518 (FE-1760-27) 

COAST 
See SHORES 
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COASTAL REGIONS/RESOURCE CONSERVATION 

Hong Kong sea-shore: an environment in crisis, 3:19802 

COASTAL REGIONS/WATER POLLUTION 

Petroleum residues in the Sargasso Sea and on Bermuda beac'ies, 
3:19778 (CONF-730386-) 

Reinvestigation of Southern California rocky intertidal beaches 
three and one-half years after the 1969 Santa Barbara oil spill: a 
preliminary report, 3:20011 (CONF-730386-) 

COASTAL WATERS/MIXING 

Transport and transfer rates in the waters of the continental shelf. 
Annual report, 3:20078 (COO-2185-19) 

COASTAL WATERS/TEMPERATURE GRADIENTS 

Evaluation of thermal impact of cooling water discharges into 
Mediterranean coastal waters, 3:19812 

COASTAL WATERS/WATER POLLUTION 

Neoplasia in soft-shell clams (Mya arenaria) collected from oil- 

impacted sites, 3:20031 
COATED FUEL PARTICLES/AMOEBA EFFECT 

Microprobe studies on oxide kernels of high burnup with added 
carbide, 3:17671 (ORNL-tr-4525) 

COATED FUEL PARTICLES/CARBONIZATION 

Factors affecting defective fraction of biso-coated HTGR fuel 
particles during in-block carbonization, 3:16842 (ORNL/TM- 
6093) 

COATED FUEL PARTICLES/COATINGS 

Relationship of microstructural components in pyrocarbon 

coatings to irradiation performance (Fast neutron irradiation), 
9208 


COATED FUEL PARTICLES/FABRICATION 

High-temperature fuel technology for nuclear process heat: ZrC- 
containing coated particle fuels and high-density graphite fuel 
matrices, 3:16840 (LA-6984) 

In-line monitoring of effluents from high-temperature gas-cooled 
reactor fuel particle preparation processes by mass spectrometry 
(UO2; UC), 3:17670 

COATED FUEL PARTICLES/FISSION PRODUCT RELEASE 

HTGR Fuels and Core Development Program. Quarterly 
progress report for the period ending August 31, 1977, 3:17667 
(GA-A-14479) 

Performance of ThO2 in HTGR fuel particles, 3:17674 

COATED FUEL PARTICLES/MICROSTRUCTURE 

Relationship of microstructural components in pyrocarbon 
coatings to irradiation performance (Fast neutron irradiation), 
3:19208 

COATED FUEL PARTICLES/PERFORMANCE 

High-temperature fuel technology for nuclear process heat: ZrC- 
containing coated particle fuels and high-density graphite fuel 
matrices, 3:16840 (LA-6984) 

COATED FUEL PARTICLES/PERFORMANCE TESTING 

Performance of ThO2 in HTGR fuel particles, 3:17674 

COATED FUEL PARTICLES/PHYSICAL RADIATION 

EFFECTS 

High-temperature fuel technology for nuclear process heat: ZrC- 
containing coated particle fuels and high-density graphite fuel 
matrices, 3:16840 (LA-6984) 

COATED FUEL PARTICLES/PRODUCTION 
Tests of a Higgins contactor for the engineering-scale resin 
loading of uranium, 3:16841 (ORNL/TM-5973) 
COATINGS 
See also ANTIREFLECTION COATINGS 
ENAMELS 
PAINTS 
VAPOR DEPOSITED COATINGS 
COATINGS/ABSORPTIVITY 
Porcelain enamels for solar collector applications, 3:17309 
COATINGS/ELECTROPLATING 
Large area magnetron sputtering for depositing solar collector 
coatings, 3:17317 
COATINGS/MEETINGS 
AES coatings for solar collectors symposium, 3:17302 
COATINGS/OPTICAL PROPERTIES 

High temperature optical properties of materials, 3:18949 (ALO/ 

3701-76/1) 
COATINGS/REFLECTIVITY 

Instrumentation for reflectance measurements for the control of 

coatings and surfaces, 3:17303 
COATINGS/SPECIFICATIONS 

Coatings for solar collectors: purchaser's requirements and 

problems, 3:17314 
COATINGS/SPUTTERING 

Large area magnetron sputtering for depositing solar collector 

coatings, 3:17317 
COAXIAL CABLES/CONNECTORS 

Miniaturized connector (3 Jun 1977) (Engineering Materials) (21 

drawings), 3:19529 (CAPE-2595) 
COBALT/CATALYTIC EFFECTS 

Coal-related research, catalysis, and organic chemistry, 3:16433 

(ORNL-5297) 


CO-GENERATION/GLOBAL ASPECTS 


Commercial scale expanded bed hydroprocessing of Solvent 
Refined Coal (SRC) extract. October monthly technical 
progress report, 3:16424 (FE-2038-18) 

COBALT/DIFFUSION 
Diffusion and electrotransport of metallic solutes in thorium metal, 
3:18948 
COBALT/ION COLLISIONS 
X-ray cross sections in ion-atom collisions, 3:20130 
COBALT/ION EXCHANGE 
Analytical applications of resins containing amide and polyamine 
functional groups, 3:19264 (IS-T-783) 
COBALT/PHYSICAL RADIATION EFFECTS 
X-ray cross sections in ion-atom collisions, 3:20130 
COBALT/X-RAY EMISSION ANALYSIS 

Investigation of elemental analysis of water samples by radio-alpha 

induced x-ray emission spectroscopy, 3:19242 
COBALT 59 TARGET/PROTON REACTIONS 

Absolute neutron yield measurements for protons on Li, Cu, Co 

and Be from threshold to 3 MeV, 3:20277 
COBALT 60/ADSORPTION 

Safety evaluation of the ground disposal of radioactive wastes. I. 
Influence of Ca** on the distribution coefficients of radioactive 
cations to ion exchangers, 3:16994 (ORNL-tr-4439) 

COBALT 60/CLEANING 

Decontamination of surfaces contaminated with radioisotopes: 
decontaminating agents, cleanability of surfaces of different 
kinds after their contamination with Sr, Cr, '°7Cs, 18?Ir and 
20471, 3:20061 (RFP-Trans-230) 

COBALT 60/METABOLISM 

Radioecological studies of amphibians. Annual progress report, 
June 16, 1974-June 15, 1975 (Freshwater ecosystems), 3:19808 
(RLO-2227-T8-7) 

COBALT ALLOYS 
See also ASTROLOY 
COBALT BASE ALLOYS 
UDIMET ALLOYS 
WASPALOY 
COBALT ALLOYS/CRYSTAL-PHASE TRANSFORMATIONS 

Isothermal transformation studies on the effect of alloying 
elements (Mo, Ni, Cr, Mn, Al, Si, Co) in steels on the kinetics of 
the austenite to bainite transformation, 3:18882 (LBL-6068) 

COBALT ALLOYS/OXIDATION 

Oxidation behaviour of cobalt-base alloys containing despersed 
oxides formed by internal oxidation, 3:19016 

Oxides associated with the improved air oxidation performance of 
some niobium intermetallics and alloys, 3:19020 

COBALT BASE ALLOYS 
See also STELLITE 

COBALT BASE ALLOYS/CORROSION PROTECTION 

Hot corrosion cobalt base alloy for protective coatings, 3:19037 
COBALT BASE ALLOYS/FABRICATION 

Forming and fabrication of superalloys, 3:18871 
COBALT BASE ALLOYS/METALLURGY 

Metallurgy of high temperature alloys, 3:18990 
COBALT BASE ALLOYS/PROTECTIVE COATINGS 

Protective coatings for high temperature alloys state of 
technology, 3:19036 

COBALT COMPOUNDS/CATALYTIC EFFECTS 

Coal-related research, catalysis, and organic chemistry, 3:16433 
(ORNL-5297) 

COBALT COMPOUNDS/CHEMICAL REACTION KINETICS 

Kinetics of electron transfer between vitamin Biz compounds, 
3:19314 

COBALT COMPOUNDS/CHEMICAL REACTIONS 

Thermal generation of hydrogen, 3:17075 (ORNL-5297) 

COBALT FLUORIDES/NEUTRON DIFFRACTION 

Neutron scattering studies of low dimensional magnetic systems, 

3:19170 
CODFISH/CHEMICAL ANALYSIS 

Analytical method for the measurement of polynuclear aromatic 

hydrocarbons in marine tissue, 3:19257 
COENZYME I 

See NAD 
CO-GENERATION 

Atmospheric fluidized bed combustion technology test unit for 
industrial cogeneration plants, 3:19540 (CONF-771219-1) 

Case study applications of venture analysis. Fifth monthly report, 
October 1977, 3:18372 (FE-2685-05) 

CO-GENERATION/ECONOMICS 

Cogeneration in the process industry, 3:18628 

Selective energy: conservation and total energy, 3:18374 
CO-GENERATION/ENERGY CONSERVATION 

Power plant design considerations for energy conservation, 
3:18615 

Selective energy: conservation and total energy, 3:18374 

CO-GENERATION/GLOBAL ASPECTS 
ba Energy Conference stresses combined heat and power, 
18373 





CO-GENERATION/IMPLEMENTATION 


CO-GENERATION/IMPLEMENTATION 
Selective energy: conservation and total energy, 3:18374 
COKE 
Manufacturing processes: the carbonization of coal, 3:16347 
COKE/CHEMICAL PROPERTIES 
— of the physicochemical properties of activated coke, 
3:16450 


COKE/CHEMICAL REACTION KINETICS 
Chemical reaction rate of the solution loss of coke, 3:16391 
Reactivity properties of the petrographic constituents of coal and 
features of their burning in dust suspension, 3:16574 
COKE/COMBUSTION 
Firing of coke-pitch materials with different binder contents, 
3:16421 
COKE/FLUIDIZED-BED COMBUSTION 
Industrial application, fluidized-bed combustion mag Quarterly 
report, January-March 1977, 3:19542 (FE-2463-9 
COKE/MOLECULAR STRUCTURE 
Dilatometric investigations of the transformations of cokes in the 
range of temperatures from 1500 to 2300°k, 3:16449 
COKE/OXIDATION 
Catalytic oxidation of coke-pitch compositions, 3:16438 
COKE/PHYSICAL PROPERTIES 
Study of the physicochemical properties of activated coke, 
3:16450 


COKE/PYROLYSIS 
— of coke-pitch materials with different binder contents, 
3:16421 


COKE/REDUCTION 
Change in the characteristics of the impregnation of activated 
cokes by molten slag, 3:16343 
COKE/THERMODYNAMIC PROPERTIES 
Dilatometric investigations of the transformations of cokes in the 
range of temperatures from 1500 to 2300°k, 3:16449 
COKE/YIELDS 
Influence of blend constitution and caking capacity on coke yield, 
3:16350 
COKE OVENS/BY-PRODUCTS 
Phthalic anhydride production is a catalytic process, 3:16353 
COKE OVENS/CO OL 
Hydraulic settings in the under-regenerator channel of underjet- 
heated coke ovens, 3:16349 
COKE OVENS/WASTE WATER 
Membrane methods of separating solutions and their possible uses 
in coking plants, 3:16354 
COKE-OVEN GAS 
See COAL GAS 
COKING/WASTE PRODUCT UTILIZATION 
Method of separating foots with the aid of solvents, 3:16429 
COLD PLASMA/BOUNDARY LAYERS 
Model for a cold plasma boundary, 3:20530 
COLD PLASMA/ELECTROMAGNETIC RADIATION 
Reflection of electromagnetic waves by a moving lossy plasma 
medium, 3:20614 
COLD PLASMA/PLASMA WAVES 
Stationary quenching wave in magnetized plasma, 3:20617 
COLLECTIVE ACCELERATORS 
See also ELECTRON-RING ACCELERATORS 
COLLECTIVE ACCELERATORS/MEETINGS 
II symposium on collective methods of acceleration (Sixty-six 


papers), 3:19604 
COLLECTIVE ACCELERATORS/REVIEWS 
Particle acceleration in plasmas, 3:19623 
Pulsed power ion accelerators for inertially confined fusion, 
3:20751 
COLLECTIVE ACCELERATORS/TECHNOLOGY 
ASSESSMENT 
Collective effect accelerator, 3:19590 (CONF-770107-) 
COLLIERIES 
See COAL MINES 
COLLIMATORS/DESIGN 
Design calculations for a neutron collimator for the TFTR, 
3:20779 
COLLISION MATRIX 
See S MATRIX 
COLLISIONAL PLASMA/MAGNETOACOUSTIC WAVES 
Nonlinear magneto-acoustic dispersive waves, 3:20601 
COLLISIONAL PLASMA/TRANSPORT THEORY 
Temperature screening effect in two-ion-species Pfirsch-Schlueter 
transport, 3:20537 
Transport properties of axisymmetric toroidal low-beta plasmas in 
the collision-dominated regime, 3:20534 
COLLISIONLESS PLASMA/ELECTROMAGNETIC 
RADIATION 
Decay of an electromagnetic wave into two plasmons in an 
inhomogeneous plasma, 3:20596 (UCRL-Trans-11293) 
COLLISIONLESS PLASMA/MAGNETOHYDRODYNAMICS 
Magnetohydrodynamics of a collisionless plasma, 3:20529 
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COLLISIONLESS PLASMA/PLASMA DRIFT 
Collisionless ——_ diffusion in a steep three-cut stellarator 
‘Saturn 
COLLISIONLESS PLASMA/PLASMA SIMULATION 
Electromagnetic and relativistic plasma simulation models, 
3:20549 
COLLISIONS 
See also ELECTRON-ATOM COLLISIONS 
ELECTRON-MOLECULE COLLISIONS 
ION-ATOM COLLISIONS 
ION-MOLECULE COLLISIONS 
POSITRON COLLISIONS 
COLLISIONS/MEETINGS 
Proceedings of the international symposium on atomic, molecular, 
and solid-state theory, collision phenomena, and computational 
methods, 3:20112 
COLLOIDS 
See also FOAMS 
MICELLAR SYSTEMS 
COLLOIDS/INFORMATION CENTERS 
Scope of Standard Reference Data Program of NBS, 3:20836 
(NBS-SPEC.PUBL.-463) 
COLONIES 
See POPULATIONS 
COLONY FORMATION/STIMULATION 
Colony-stimulating activity in cultures of granulocytosis-inducing 
tumor, 3:19911 
COLORADO/FEED MATERIALS PLANTS 
—— assessment of inactive uranium mill tailings, Rifle 
ite, Rifle, Colorado. Summary of the Phase II, Title I, 3:16998 
(GJT-10S) 
Engineering assessment of inactive uranium mill tailings, Maybell 
oo Maybell, Colorado. Summary of the Phase II, Title I, 
3:17000 (GJT-11S) 
Engineering assessment of inactive uranium mill tailings, Gunnison 
Site, Gunnison, Colorado. Phase II, Title I, 3:17001 (GJT-12) 
Engineering assessment of inactive uranium mill tailings new and 
old Rifle site, Rifle, Colorado. Phase II, Title I, 3:16997 (GJT- 


10) 
COLORADO/GEOCHEMICAL SURVEYS 
Results of uranium HSSR survey of the San Juan area 
southwestern Colorado, 3:16801 (GJBX-77(77)) 
COLORADO/OIL SHALE DEPOSITS 
Oil shale development, 3:16776 
COLORADO/RADIOACTIVE WASTE DISPOSAL 
Engineering assessment of inactive uranium mill tailin — Maybell 
site, Maybell, Colorado. Phase II, Title I, 3:16999 (GJT-11) 
COLORADO/URANIUM DEPOSITS 
Uranium in western Colorado, 3:16817 (TM-199) 
COLORADO/URANIUM MINES 
Engineering assessment of inactive uranium mill tailings new and 
old Rifle site, Rifle, Colorado. Phase II, Title I, 3:16997 (GJT- 
10 


COLORIMETRY 
See ABSORPTION SPECTROSCOPY 
COLUMBIA RIVER/FRESH WATER 

Pollutant transport and sediment dispersal in the Washington- 
Oregon coastal zone. Report of progress, October 1976- 
September 1977, 3:20081 (RLO/2225/T25-20) 

COLUMBIUM 
See NIOBIUM 
COMBINED-CYCLE POWER PLANTS/ 

COMMERCIALIZATION 

Venture analysis case study of combined gas and steam power 
systems for the generation of utility electric power. Second 
technical progress report, July 16, 1977-August 15, 1977, 
3:17406 (APAE-2483-2) 

Venture analysis case study of combined gas and steam power 
systems for the generation of utility electric power. Third 
technical progress report, August 16, 1977-September 15, 1977, 
3:17407 (APAE-2483-3) 

Venture analysis case study of combined gas and steam power 
systems for the generation of utility electric power. Fourth 
technical progress report, September 16, 1977-October 15, 1977, 
3:17408 (APAE-2483-4) 

COMBINED-CYCLE POWER PLANTS/DESIGN 

Development of high-temperature subsystem technology to a 
technology readiness state: Phase I. Topical report, baseline 
combined-cycle system for operation with coal-derived gaseous 
fuel, 3:17394 (FE-2292-15) 

Development of high-temperature subsystem technology to a 
technology readiness state: Phase I. Topical report, overall plant 
design description for operation on coal-derived liquid fuel, 
3:17396 (FE-2292-18) 

Development of high-temperature subsystem technology to a 
technology readiness state: Phase 1. Final report, June 1976- 
February 1977, 3:17397 (FE-2292-19) 

Development of high-temperature subsystem technology to a 
technology readiness state: Phase I. Topical report, overall plant 
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design description for operation with coal-derived gaseous fuel, 
3:17413 (FE-2292-17) 

High Temperature Turbine Technology Program: Phase I. 
Topical report: Overall Plant Design Description combined 
cycle electric power plant with integrated low Btu fuel gas 
plant, 3:17409 (FE-2291-9) 

High Temperature Turbine Technology Program: Phase I. 
Topical Report: overall plant design description, combined 
cycle electric power plant with coalliquid supply, 3:17410 (FE- 
2291-10) 

High Temperature Turbine Technology Program: Phase I. Final 
report, combined cycle electric power plant with coal derived 
low Btu gas or coal-liquid fuel. Book 1, 3:17411 (FE-2291- 
18(Bk.1)) 

COMBINED-CYCLE POWER PLANTS/EFFICIENCY 

Development of high-temperature subsystem technology to a 
technology readiness state: Phase I. Topical Report. Turbine 
subsystem preliminary design, 3:17393 (FE-2292-13) 

Development of high-temperature subsystem technology to a 
technology readiness state: Phase I. Topical report, baseline 
combined-cycle system for operation with coal-derived gaseous 
fuel, 3:17394 (FE-2292-15) 

Development of high-temperature subsystem technology to a 
technology readiness state: Phase I. Topical report, baseline 
combined-cycle system for operation with coal-derived liquid 
fuel, 3:17395 (FE-2292-16) 

COMBINED-CYCLE POWER PLANTS/FAILURE MODE 

ANALYSIS 

Development of high-temperature subsystem technology to a 
technology readiness state: Phase I. Topical report, overall plant 
design description for operation with coal-derived gaseous fuel, 
3:17413 (FE-2292-17) 

COMBINED-CYCLE POWER PLANTS/OPERATION 

Development of high-temperature subsystem technology to a 
technology readiness state: Phase I. Topical report, overall plant 
design description for operation with coal-derived gaseous fuel, 
3:17413 (FE-2292-17) 

COMBINED-CYCLE POWER PLANTS/RESEARCH 

PROGRAMS 

CFCC development program. Monthly report, October 1977, 
3:17414 (FE-2357-18) 

High Temperature Turbine Technology Program: Phase I. 
Topical report: Overall Plant Design Description combined 
cycle electric power plant with integrated low Btu fuel gas 
plant, 3:17409 (FE-2291-9) 

High Temperature Turbine Technology Program: Phase I. 
Topical Report: overall plant design description, combined 
cycle electric power plant with coalliquid supply, 3:17410 (FE- 
2291-10) 

High Temperature Turbine Technology Program: Phase I. Final 
report, combined cycle electric power plant with coal derived 
low Btu gas or coal-liquid fuel. Book 1, 3:17411 (FE-2291- 
18(Bk.1)) 

High Temperature Turbine Technology Program: Phase I. Final 
report, combined cycle electric power plant with coal derived 
low Btu gas or coal-liquid fuel. Book 2, 3:17412 (FE-2291- 
18(Bk.2)) 

COMBINED-CYCLE POWER PLANTS/SOCIO-ECONOMIC 

FACTORS 

Venture analysis case study of combined gas and steam power 
systems for the generation of utility electric power. Second 
technical progress report, July 16, 1977-August 15, 1977, 
3:17406 (APAE-2483-2) 

Venture analysis case study of combined gas and steam power 
systems for the generation of utility electric power. Third 
technical progress report, August 16, 1977-September 1£, 1977, 
3:17407 (APAE-2483-3) 

Venture analysis case study of combined gas and steam power 
systems for the generation of utility electric power. Fourth 
technical progress report, September 16, 1977-October 15, 1977, 
3:17408 (APAE-2483-4) 

COMBUSTION 
See also FLUIDIZED-BED COMBUSTION 
IN-SITU COMBUSTION 
COMBUSTION/FLUID FLOW 

Generalized ice method for chemically reactive flows in 
combustion systems (Generalized Implicit Continuous-Fluid 
Eulerian (ICE) method), 3:19341 (UCRL-78915(Rev.1)) 

COMBUSTION/MATHEMATICAL MODELS 

Heat and mass transfer in combustion and evaporation processes, 

3:19345 
COMBUSTION CHAMBERS 

See also COMBUSTORS 
COMBUSTION CHAMBERS/DESIGN 

Effects of combustion chamber design and compression ratio on 
emissions, fuel economy, and octane number requirement, 
3:18768 
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COMBUSTION CHAMBERS/FLUID FLOW 

Generalized ice method for chemically reactive flows in 

combustion systems, 3:19545 (UCRL-78915(Rev.2)) 
COMBUSTION KINETICS/MATHEMATICAL MODELS 

Numerical model of chemical kinetics of combustion in a turbulent 

flow reactor, 3:19343 
COMBUSTION PRODUCTS/FLUORESCENCE 
Fluorescence interferences in Raman scattering from combustion 
products, 3:18647 
COMBUSTORS 
See also BURNERS 
COMBUSTION CHAMBERS 
IGNITION SYSTEMS 
COMBUSTORS/DESIGN 

Advanced coal fueled combustor/heat exchanger technology 
study. Quarterly technical progress report No. 1, 3:19543 (FE- 
2612-4) 

Advanced coal fueled combustor/heat exchanger technology 
study. Quarterly technical progress report No. 2, June 1-August 
31, 197, 3:19544 (FE-2612-8) 

Catalytic premixing combustor (Patent), 3:18796 

Coal-oil mixture combustion in an industrial steam generator at 
Lorillard, a division of Loews Theatres, Inc., Danville, 
Virginia. Monthly technical progress report, August 1, 1977- 
September 30, 1977, 3:16553 (FE-2563-6) 

Development of high-temperature subsystem technology to a 
technology readiness state: Phase 1. Final report, June 1976- 
February 1977, 3:17397 (FE-2292-19) 

High Temperature Turbine Technology Program: Phase I. Final 
report, combined cycle electric power plant with coal derived 
low Btu gas or coal-liquid fuel. Book 2, 3:17412 (FE-2291- 
18(Bk.2)) 

COMBUSTORS/FUEL SYSTEMS 

Development of an electric fuel nozzle system for combustors. 
Progress report, June 1, 1976-February 28, 1977, 3:19541 (COO- 
2955-1) 

COMBUSTORS/MATERIALS 

Advanced coal fueled combustor/heat exchanger technology 
study. Quarterly technical progress report No. 2, June 1-August 
31, 197, 3:19544 (FE-2612-8) 

COMBUSTORS/RESEARCH PROGRAMS 

Development of high-temperature subsystem technology to a 
technology readiness state: Phase I. Topical report, low-Btu 
combustor technology development plan, 3:17421 (FE-2292-14) 

High Temperature Turbine Technology Program: Phase I. Final 
report, combined cycle electric power plant with coal derived 
low Btu gas or coal-liquid fuel. Book 2, 3:17412 (FE-2291- 
18(Bk.2)) 

COMBUSTORS/SWIRL FLOW 

Modeling two-phase flow in a swirl combustor. Final report. 

A.R.A.P. report No. 310, 3:16368 (COO-4062-5) 
COMBUSTORS/TWO-PHASE FLOW 

Modeling two-phase flow in a swirl combustor. Final report. 

A.R.A.P. report No. 310, 3:16368 (COO-4062-5) 
COMMERCIAL BUILDINGS/AIR CONDITIONING 

Energy use reductions in air conditioning compressor operation, 
3:18582 

Light commercial Brayton/Rankine space-conditioning system, 
3:18584 

Unitary air conditioning has no limits in energy management 
opportunities in commercial applications, 3:18561 

COMMERCIAL BUILDINGS/ENERGY ACCOUNTING 

Efficient energy use in a City Administration Building, 3:18583 

COMMERCIAL BUILDINGS/ENERGY CONSERVATION 

Automated individual area energy control in commercial and 
residential buildings, 3:18535 (CONF-7605138-) 

Energy management for commercial buildings, 3:18585 

Mixed strategies for energy conservation and alternative energy 
utilization (solar) in buildings. Final report. Volume III. 
Appendixes (10 appendices), 3:18388 (SAN/1234-1/3) 

Summary of conference findings, 3:18557 (CONF-7605138-) 

COMMERCIAL BUILDINGS/ENERGY CONSUMPTION 
Analysis of commercial space leasing agreements and energy-use 
disclosure policy. Final report, 3:18477 (FEA/D-77/386) 
COMMERCIAL BUILDINGS/ENERGY MANAGEMENT 
Energy management for commercial buildings, 3:18585 
COMMERCIAL BUILDINGS/LEASING 

Analysis of commercial space leasing agreements and energy-use 

disclosure policy. Final report, 3:18477 (FEA/D-77/386) 
COMMERCIAL BUILDINGS/SOLAR AIR CONDITIONERS 

Mixed strategies for energy conservation and alternative energy 
utilization (solar) in buildings. Final report. Volume II. Detailed 
results (New York, Atlanta, Omaha, and Albuquerque), 3:18387 
(SAN/1234-1/2) 

Mixed strategies for energy conservation and alternative energy 
utilization (solar) in buildings. Final report. Volume III. 
Appendixes (10 appendices), 3:18388 (SAN/1234-1/3) 
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COMMERCIAL BUILDINGS/SOLAR AIR CONDITIONING 

Guide to demonstrations of energy conservation, solar energy and 
other new erg oF Energy Extension Service (Projects 
listed by state), 3:18509 (TID-28044) 

COMMERCIAL BUILDINGS/SOLAR SPACE HEATING 

Guide to demonstrations of energy conservation, solar energy and 
other new technologies: Energy Extension Service (Projects 
listed by state), 3:18509 (TID-28044) 

Mixed strategies for energy conservation and alternative energy 
utilization (solar) in buildings. Final report. Volume II. Detailed 
results (New York, Atlanta, Omaha, and Albuquerque), 3:18387 
(SAN/1234-1/2) 

Mixed strategies for energy conservation and alternative energy 
utilization (solar) in buildings. Final report. Volume III. 
Appendixes (10 appendices), 3:18388 (SAN/1234-1/3) 

COMMERCIAL BUILDINGS/SPACE HEATING 
tomated individual area energy control in commercial and 
residential buildings, 3:18535 (CONF-7605138-) 

= commercial Brayton/Rankine space-conditioning system, 

18584 
Summary of conference findings, 3:18557 (CONF-7605138-) 
COMMERCIAL BUILDINGS ERMAL EFFICIENCY 
Energy performance guidelines, 3:18479 (NP-22176) 
Energy performance guidelines. Appendix, 3:18480 (NP-22176/1) 
COMMERCIAL SECTOR/ENERGY CONSERVATION 

Guide to energy conservation for grocery stores, 3:18382 (FEA/ 
D-76/096) 

Northwest Energy Policy Project. Energy conservation 
evaluation: study module IA. Final report. Volume I. 
report, 3:18385 (NP-22799) 

COMMERCIAL SECTOR/ENERGY CONSUMPTION 

Energy consumption data base. Volume II. User’s manual. Final 
report, 3:18488 (TID-27987) 

Energy consumption data base. Volume I. Summary document. 
Final report, 3:18489 (TID-27988) 

Energy consumption data base. Volume III. Introductory chapter 
to sectoral studies documentation. Final report (Data base 
contents and glossary of terms), 3:18492 (TID-27991) 

COMMERCIAL SECTOR/SOLAR AIR CONDITIONING 

Energy research and development and small business. Part 3. 
Hearing before the Select Committee on Small Business, United 
States Senate, Ninety-Fifth Congress, first session on energy 
research and development and small business, 3:18510 

COMMERCIAL SECTOR/SOLAR SPACE HEATING 

Energy research and development and small business. Part 3. 
Hearing before the Select Committee on Small Business, United 
States Senate, Ninety-Fifth Congress, first session on energy 
research and development and small business, 3:18510 

COMMERCIALIZATION 
See also TECHNOLOGY TRANSFER 
TECHNOLOGY UTILIZATION 
Contributions of ERDA officials to energy seminar sponsored by 
New York Society of Security Analysts, 3:18317 
COMMODITIES/ENERGY CONSUMPTION 
Analysis of total energy and labor for industrial plants, 3:18598 
COMMODITIES/PRODUCTION 

Analysis of total energy and labor for industrial plants, 3:18598 

Pollution control in a two-sector dynamic general equilibrium 
model (Production/consumption mix of two commodities 
altered), 3:18332 

Use and abuse of energy intensities, 3:18300 

COMMODITIES/TRANSPORT 

Analysis of the incremental cost and trade-offs between energy 
efficiency and physical distribution effectiveness in intercity 
freight markets, 3:18476 (FEA/D-77/375) 

COMMON MARKET/COAL INDUSTRY 

Community coal, 1976: long-term coal policy requires renewed 

justification, 3:16578 
COMMON MARKET/ECONOMY 

Dynamic net-energy simulation model of the EEC energy 

— system: physical viability of economic choices, 
:18296 
COMMON MARKET/ENERGY CONSUMPTION 

Dynamic net-energy simulation model of the EEC energy 

oe system: physical viability of economic choices, 
COMMON MARKET/ENERGY POLICY 

Community coal, 1976: long-term coal policy requires renewed 
justification, 3:16578 

European coal, 2000 (Pamphlet), 3:18437 

COMMUNICATIONS 
See also DATA TRANSMISSION 
RADIO EQUIPMENT 
COMMUNICATIONS/DISTURBANCES 

Disruption of satellite-to-ground station communication links by 

nuclear fireballs, 3:20109 (SAND-77-0927) 
COMMUNICATIONS/ECONOMICS 
“—o substitutability of communications for transportation, 
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COMMUNICATIONS/ENERGY ANALYSIS 
—— substitutability of communications for transportation, 
718392 
COMMUNICATIONS/ENERGY CONSERVATION 

Some energy implications of the telecommunications/ 
transportation tradeoff, 3:18393 

Transportation, energy, and information: some opportunities for 
conservation policy, 3:18397 

Will teleconferencing really substitute for business travel, 3:18396 

COMMUNICATIONS/IMPLEMENTATION 
Communications and energy management within an industrial 
complex, 3:18395 
COMMUNICATIONS/RADIO EQUIPMENT 
Radio in the Community's coal mines, 3:16509 
COMMUNICATIONS/TECHNOLOGY UTILIZATION 

Field demonstration of communications systems for distribution 

automation, 3:18473 
COMMUNITIES/ENERGY ANALYSIS 

Comprehensive community planning for energy management and 
conservation. First interim report. Volume II. Appendices, 
3:18384 (HIT-693(Vol.2)(App.)) 

COMMUNITIES/ENERGY CONSERVATION 

Comprehensive community planning for energy management and 
conservation. First interim report. Volume II. Appendices, 
3:18384 (HIT-693(V: ol.2XApp-)) 

International Energy Agency (IEA) Working Party on Energy 
Conservation Research and Development. Annual report, 1976- 
1977, 3:18379 (DOE/CS-0012) 

COMMUNITIES/ENERGY EFFICIENCY 

Comprehensive community planning for energy management and 
conservation. First interim report. Volume I. Technical report, 
3:18383 (HIT-693(Vol.1)) 

COMMUNITIES/ENERGY MANAGEMENT 

Comprehensive community planning for energy management and 
conservation. First interim report. Volume II. Appendices, 
3:18384 (HIT-693(Vol.2)(App.)) 

— needs and energy use in the design of human settlements, 

718321 
COMMUNITIES/ENVIRONMENT 

Impact of settlement patterns on low-temperature heating supply 

systems, transportation, and environment, 3:18323 
COMMUNITIES/PLANNING 

Comprehensive community planning for energy management and 
conservation. First interim report. Volume I. Technical report, 
3:18383 (HIT-693(Vol.1)) 

Societal needs and energy use in the design of human settlements, 
3:18321 

COMMUNITIES/SPACE HEATING 

Impact of settlement patterns on low-temperature heating supply 

systems, transportation, and environment, 3:18323 
COMMUNITIES/TRANSPORTATION SYSTEMS 
Impact of settlement patterns on low-temperature heating supply 
systems, transportation, and environment, 3:18323 
COMMUNITIES (ECOLOGICAL) 
See ECOSYSTEMS 
COMPOSITE MATERIALS 
See also CERMETS 
CONCRETE-PLASTIC COMPOSITES 
SUPERCONDUCTING COMPOSITES 
COMPOSITE MATERIALS/CHEMICAL ANALYSIS 

Potentiometric micro determination of pentaerythritol-tetranitrate 
(PETN) in PETN-containing composites, 3:19231 (UCID- 
17679) 

COMPOSITE MATERIALS/ELECTRIC CONDUCTIVITY 

Thermal conductivity of selected alloys at low temperatures, 
3:18981 

COMPOSITE MATERIALS/EMISSIVITY 

Emissivity engineering at Cornell University, 3:19157 (ALO/3701- 

76/1 


COMPOSITE MATERIALS/MECHANICAL PROPERTIES 
Application of fiber-reinforced polymers to rotating 
superconducting machinery, 3:19377 
Comparative properties of fiber composites for energy-storage 
flywheels. Part A. Evaluation of fibers for flywheel rotors, 
3:18261 (UCRL-80116(Pt.A)) 
Materials and processes: in service performance. Volume 9, 
3:19150 
COMPOSITE MATERIALS/TENSILE PROPERTIES 
Static tensile properties of boron-aluminum and boron-epoxy 
— at cryogenic temperatures (4, 76, and 295°K), 
19156 


COMPOSITE MATERIALS/THERMAL CONDUCTIVITY 
— conductivity of selected alloys at low temperatures, 
1 1 
COMPOUND PARABOLIC CONCENTRATORS/ 
CALCULATION METHODS 
Long-term average performance predictions for compound 
parabolic concentrator solar collectors, 3:17297 
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COMPOUND PARABOLIC CONCENTRATORS/DESIGN 

Development and demonstration of compound parabolic 
concentrators for solar thermal power generation and heating 
and cooling applications. Progress report, July-December 1975, 
3:17283 (ANL-76-71) 

Non-evacuated solar collectors with compound parabolic 
concentrators, 3:17296 

COMPOUND PARABOLIC CONCENTRATORS/ 

FABRICATION 

Development and demonstration of compound parabolic 
concentrators for solar thermal power generation and heating 
and cooling applications. Progress report, July-December 1975, 
3:17283 (ANL-76-71) 

COMPOUND PARABOLIC CONCENTRATORS/ 

PERFORMANCE 

Long-term average performance predictions for compound 
parabolic concentrator solar collectors, 3:17297 

COMPOUND PARABOLIC CONCENTRATORS/ 

PERFORMANCE TESTING 

Development and demonstration of compound parabolic 
concentrators for solar thermal power generation and heating 
and cooling applications. Progress report, July-December 1975, 
3:17283 (ANL-76-71) 

COMPOUND PARABOLIC CONCENTRATORS/TESTING 

Non-evacuated solar collectors with compound parabolic 
concentrators, 3:17296 

COMPOUND-NUCLEUS REACTIONS/COMPUTER CODES 

CRSEC: a general purpose Hauser-Feshbach code for the 
calculation of nuclear cross-sections and thermonuclear reaction 
rates, 3:20368 (UCID-17600) 

COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 

COMPRESSED AIR ENERGY STORAGE/ECONOMICS 

Energy storage on electric utility systems, 3:17435 
COMPRESSED AIR ENERGY STORAGE/TECHNOLOGY 

ASSESSMENT 

Energy storage on electric utility systems, 3:17435 
COMPRESSED AIR ENERGY STORAGE/USES 

Turbine engine for automotive vehicles (Patent), 3:18734 
COMPRESSORS/ENERGY DEMAND 

Energy use reductions in air conditioning compressor operation, 
3:18582 

COMPRESSORS/EXPLOSIONS 

Explosion in nitrogen compressor of the high-purity nitrogen 
liquefaction unit, November 16, 1964. Report of Investigation 
Committee, 3:19362 (Y-GA-4(Pt.1)) 

COMPRESSORS/SPECIFICATIONS 

Design report. Volume 11. Mechanical specifications, 3:16372 
(FE-1521-30) 

COMPTON EFFECT/LOW-ENERGY THEOREM 

Low-energy theorem for Compton scattering and the Drell- 
Hearn-Gerasimov sum rule: Exchange currents, 3:20371 

COMPTON SCATTERING 
See COMPTON EFFECT 
COMPUTER CALCULATIONS/ACCURACY 

Accuracy of CDC 6600/7600 Fortran library functions, 3:20811 

(SAND-77-1038) 
COMPUTER CODES 

Advanced thermal energy storage concept definition study for 
solar Brayton power plants. Volume IV. Solar power plant 
operation analysis computer program. Final technical report, 
July 1, 1976-December 31, 1976, 3:17192 (SAN/1300-4) 

Advanced thermal energy storage concept definition study for 
solar Brayton power plants. Volume II. Thermal energy storage 
system sizing computer program. Period covered: July 1, 1976- 
December 31, 1976, 3:17340 (SAN/1300-2) 

Finite element code for time-dependent plasma diffusion in 
arbitrary toroidal geometry, 3:20653 

COMPUTER CODES/A CODES 

Atmosphere. Fluid-dynamic simulation model for predicting 
spreading processes in the atmospheric boundary layer, 3:19676 
(ANL-Trans-1103) 

COMPUTER CODES/C CODES 

Advanced thermal energy storage concept definition study for 
solar Brayton power plants. Volume III. Thermochemical TES 
sizing computer program. Period covered: July 1, 1976- 
December 31, 1976 (CESTOR code), 3:17341 (SAN/1300-3) 

COMP: a BASIC language nonlinear least-squares curve fitting 
program, 3:20808 (PNL-2409) 

CRSEC: a general purpose Hauser-Feshbach code for the 
calculation of nuclear cross-sections and thermonuclear reaction 
rates (In FORTRAN IV for CDC 7600 (CRSECI conserves 
isospin properly in all reactions)), 3:20368 (UCID-17600) 

CSUM: a utility routine that writes and verifies checksums in disk 
files (For CDC STAR and 7600), 3:20825 (UCID-30159) 

COMPUTER CODES/COMPUTER GRAPHICS 

Data display for continuum mechanics programs: proposal for 

redevelopment of plotting capabilities, 3:20809 (SAND-76-0733) 


COMPUTER CODES/S CODES 


COMPUTER CODES/D CODES 

DATA-ENTRY-1: a general-purpose COBOL program for on- 
line data entry, formatting, and verification (For CDC 6600), 
3:20800 (LA-6925) 

DIFFUSE: a FORTRAN program for design computation of 
tritium transport through thermonuclear reactor components by 
combined ordinary and thermal diffusion when the principal 
resistance to diffusion is the bulk metal, 3:20732 (LA-7000-MS) 

DULCINEA: dual contour interpolator for eccentric axes, 
3:19353 (K/CSD/TM-19) 

Generation of a computer library for discrete ordinates quadrature 
sets (DOQDP), 3:20807 (ORNL/TM-6023) 

Routines using associated Legendre functions and Legendre 
polynomials (Subroutine LEG, functions DP, DPN, YR and 
their subprograms; in FORTRAN), 3:20826 (UCRL-52127) 

COMPUTER CODES/E CODES 

Building energy analysis (E CUBE 75 and E CUBE III), 3:18538 
(CONF-7605138-) 

Cramer-Rao bound: a measure of estimator quality (ESTCMP, for 
estimator comparisons), 3:20821 (UCID-17660) 

COMPUTER CODES/F CODES 

FRANTIC: a computer code for time dependent unavailability 
analysis, 3:18114 (NUREG-0193) 

FTE: a resource-allocation program for managers (In LRLTRAN 
for CDC 7600), 3:20794 (UCRL-52244) 

COMPUTER CODES/G CODES 

Capital cost models for geothermal power plants and fluid 
transmission systems (GEOCOST), 3:17359 (PNL-2307) 

GENPT radiant heat and climatic facility general plot package, 
3:20812 (SAND-77-1388) 

User's guide for GRAPEL: graph for engineering language (In 
FORTRAN for CDC 6600 and 7600 computers), 3:19521 
(BNL-50585) 

COMPUTER CODES/H CODES 

HELPER: a superintelligent terminal based on RT-11, 3:20802 
(LA-UR-77-2583) 

Rock equation of state: a constitutive computer model, 3:20067 
(UCID-17541) 

Three-dimensional temperature history of a multipass filled 
weldment. Part 2, 3:18853 (ORNL/MIT-245) 

COMPUTER CODES/I CODES 
ICARUS: a one-dimensional plasma diffusion code, 3:20546 
COMPUTER CODES/K CODES 

Flux synthesis programme KASY for the approximate solution of 
the three-dimensional multigroup-neutron-diffusion-equation. 
Present state, planned improvements and applications to reactor 
design problems, 3:17884 

COMPUTER CODES/L CODES 

Routines using associated Legendre functions and Legendre 
polynomials (Subroutine LEG, functions DP, DPN, YR and 
their subprograms; in FORTRAN), 3:20826 (UCRL-52127) 

COMPUTER CODES/LIBRARIES 

User's guide to the Sandia Mathematical Program Library at 

Livermore, 3:20817 (SAND-77-8274) 
COMPUTER CODES/M CODES 

MFAULT: a computer program for analyzing fault trees (In 
FORTRAN IV for CDC CYBER 74), 3:16889 (BNWL-2145) 

MULTIPOL - a code for coarse-mesh approximation of the static 
multigroup diffusion equation in three dimensions, 3:17891 

Thin windows for gaseous and liquid targets: an optimization 
procedure (MEMBRAN code), 3:19635 

Using the McGUS program to generate 3D mirror equilibria, 
3:20517 (UCID-17651) 

COMPUTER CODES/MANUALS 

WKB: an interactive code for solving differential equations using 

phase integral methods, 3:20516 (PPPL-1408) 
COMPUTER CODES/MOLECULES 

Program for the calculation of ground state and excited state 

energy surfaces, 3:20188 
COMPUTER CODES/N CODES 

NONEUC: a numerical procedure for determining optimum 
euclidian distances and associated coordinates from distances 
derived from similarity coefficients, 3:19749 (EDFB/IBP-75/8) 

COMPUTER CODES/O CODES 

OASIS: computer program for simulation and optimization of 
central plant performance, 3:17399 

ORYX-E: ORIGEN yields and cross sections, nuclear 
transmutation and decay data from ENDF/B (In FORTRAN 
IV for IBM 360), 3:20246 (ORNL-DLC-38) 

COMPUTER CODES/R CODES 

REAP family of computer programs for retrieval of socio- 
economic-environmental-demographic information, 3:18304 
(LBL-6417) 

COMPUTER CODES/S CODES 

Computer program to generate Pearson, Spearman, and Kendall 
correlations (SPEKEN, in FORTRAN IV for IBM 360), 
3:20799 (K/UR-8) 

Computer program SCAP-BR for gamma-ray streaming through 
multilegged ducts, 3:17902 





COMPUTER CODES/T CODES 


Design and implementation techniques for two-dimensional digital 
filters (SECTION performs i sy, filtering with nonrecursive 
spatial filter in LLLTRAN for CDC 7600), 3:20827 (UCRL- 
52370) 

Modifications of SUPORT, a linear boundary value — 
solver. Part II. Inclusion of an Adams integrator, 3:20814 
(SAND-77-1690) 

Photovoltaic System Analysis Program: SOLCEL, 3:17154 
(SAND-77-1268) 

SFACTOR: a computer code for calculating dose equivalent to a 
target organ per microcurie-day residence of a radionuclide in a 
source organ, 3:19993 (ORNL/NUREG/TM-85 

Stress analysis of nonhomogeneous superconducting solenoids 
(STANSOL code), 3:19400 

COMPUTER CODES/T CODES 

Pressure pulse propagation in piping analytical/ex a 

comparison (TRANSWRAP code), 3:18112 (NEDM-14161) 
COMPUTER CODES/U CODES 

User/programmer guide for UCMDS56: positive natural/AGS 
units setting (In PDP-11 assembly languages), 3:20813 (SAND- 
77-1440) 

User/programmer guide for UCMD 60 comparison of Applicon 
disk files (In BCPL for PDP-11 computer), 3:20810 (SAND-76- 

074 


3) 
COMPUTER CODES/W CODES 
User's guide to input for WRAP: a water reactor analysis package, 
3:17527 (DPST-NUREG-77-2) 
WRAP: user convenient relap code package (BWR; PWR), 
3:18098 (DP-MS-77-103) 
COMPUTER CODES/X-RAY SPECTRA 
Computer aided analysis of x-ray data, 3:20190 
COMPUTER CODES/Y CODES 
Routines using associated Legendre functions and Legendre 
polynomials (Subroutine LEG, functions DP, DPN, YR and 
their subprograms; in FORTRAN), 3:20826 (UCRL-52127) 
COMPUTER GRAPHICS 
Development and implementation of new character fonts at LLL, 
3:20820 (UCID-17653) 
COMPUTER GRAPHICS/COMPUTER CODES 
GENPT radiant heat and climatic facility general plot package, 
3:20812 (SAND-77-1388) 
User/programmer guide for UCMDS6: positive natural/AGS 
units setting, 3:20813 (SAND-77-1440) 
COMPUTER LANGUAGES 
See PROGRAMMING LANGUAGES 
COMPUTER NETWORKS/RESEARCH PROGRAMS 
Feasibility study of networks. Progress report, December 15, 
1976-December 14, 1977 (Lab. for Nuclear Science, 
Massachusetts Inst. of Tech.), 3:20798 (COO-2487-5) 
COMPUTER PROGRAMMING 
See PROGRAMMING 
COMPUTERS 
See also CDC COMPUTERS 
PDP COMPUTERS 
COMPUTERS/OPERATION 
Physics, Computer Science and Mathematics Division annual 
report, January 1-December 31, 1976, 3:20202 (LBL-6750) 
CONCENTRATING COLLECTORS 
See also PARABOLIC COLLECTORS 
CONCENTRATING COLLECTORS/EFFICIENCY 
Analytical and experimental investigation of a 1.8 by 3.7 meter 
Fresnel lens solar concentrator, 3:17291 
CONCENTRATING COLLECTORS/FRESNEL LENS 
Analytical and experimental investigation of a 1.8 by 3.7 meter 
Fresnel lens solar concentrator, 3:17291 
Design, construction and test of a collector system using a linear 
asymmetric Fresnel reflector, 3:17292 
CONCENTRATING COLLECTORS/OPTICS 
Optical analysis of the Fixed Mirror/Distributed Focus (FMDF) 
solar energy collector, 3:17295 
CONCENTRATING COLLECTORS/SOLAR REFLECTORS 
Design, construction and test of a collector system using a linear 
asymmetric Fresnel reflector, 3:17292 
CONCRETE-PLASTIC COMPOSITES/MATERIALS TESTING 
Cementing of geothermal wells. progress report No. 5, April-June 
1977, 3:17364 (BNL-50693) 
CONCRETE-PLASTIC COMPOSITES/STABILITY 
Alternate materials of construction for geothermal applications. 
Progress report No. 13, April-June 1977, 3:17365 (BNL-50699) 
CONCRETE-PLASTIC COMPOSITES/TESTING 
Alternate materials of construction for geothermal applications. 
Progress report No. 13, April-June 1977, 3:17365 (BNL-50699) 
CONCRETES/ALBEDO 
— = the azimuthal angle on fast-neutron concrete albedos, 
717931 
CONCRETES/CHEMICAL COMPOSITION 
Reference critical experiments. Progress report, July 1, 1977- 
September 30, 1977, 3:19408 (RFP-NUREG-2715) 
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CONCRETES/CHEMICAL REACTIONS 
Sodium engineering and technology. Quarterly pee sipeet. 
January, February, March 1977, 3:18956 (HEDL-TME-77-36) 
CONCRETES/DECOMPOSITION 
Large-scale sodium interactions: preliminary test results for 
limestone concrete, 3:18162 
Light water reactor safety research program. Quarterly report, 
anuary-March 1977 (Cerium-concrete interactions; vapor 
explosions), 3:18122 (SAND-77-1249) 
Thermal behavior of a so 3:18163 
CONDENSATION CHAMBERS/STRESSES 
Mark II lead plant topical report: 
chu = Syed justification (B 
CONDENS OMATICS 
See also ANTHRACENE 
BENZOPYRENE 
NAPHTHALENE 
PERYLENE 
PHENANTHRENE 
PYRENE 


TETRACENE 
CONDENSED AROMATICS/EXCITED STATES 
Electronic excitation of composite systems. Final report, June 1, 
1969-July 31, 1977, 3:19319 (COO-2039-33) 
CONDENSED AROMATICS/SYNTHESIS 
Benzoannulation as a probe of structural dimension and 7r-electron 
distribution in elassovalenes. A mathematical model for the 
assessment of homoaromaticity, 3:19312 
CONDENSED AROMATICS/ZONE REFINING 
Phase equilibria in coal 1977, S033 systems. Quarterly report, 
July 1977-September 1977, 3:16359 (FE-2334-6) 
CONDENSER LING 
See also COOLING S YSTEMS 
Heat extraction system of the Southern Ukrainian Nuclear Power 
Plant, 3:17507 (ORNL-tr-4489) 
CONFERENCES 
See MEETINGS 
CONFIGURATION INTERACTION 
Variational configuration interaction methods and comparison 
with perturbation theory, 3:20186 
CONFIG TION INTERACTION/SIZE 
Determination of the size-consistency error in the single and 
double excitation configuration interaction model, 3:20155 
CONSERVATION (RESOURCE) 
See RESOURCE CONSERVATION 
CONSOL SYNTHETIC GAS PROCESS/PILOT PLANTS 
Program to discover materials suitable for service under hostile 
conditions obtaining in equipment for the gasification of coal 
and other solid fuels. Annual progress report, January 1, 1976- 
December 31, 1976, 3:16377 (FE. 1784-24 
CONSTRUCTION INDUSTRY/ENERGY ANALYSIS 
Analysis and reduction of energy use in the building industry, 
3:18400 


boundary and main vent 
, 3:18113 iNEDO- 23617) 


Determining the energy cost of construction activities, 3:18504 

Energy embodied in buildings and building components, 3:18505 
CONSTRUCTION INDUSTRY/ENERGY CONSERVATION 

— and reduction of energy use in the building industry, 


CONSTRUCT ION INDUSTRY/ENERGY CONSUMPTION 
Determining the energy cost of construction activities, 3:18504 
Energy consumption data base. Volume III, Chapter 3. The 

construction sector, SIC Division C. Final report, 3:18483 
(TID-27982) 

Energy consumption data base. Volume II. User’s manual. Final 
report, 3:18488 (TiD-27987) 

Energy <a data base. Volume I. Summary document. 
Final report, 3:18489 (TID-27988) 

Energy consumption data base. Volume III. Introductory chapter 
to sectoral studies documentation. Final report (Data base 
contents and glossary of terms), 3:18492 (TID-27991) 

CONSUMERS MICHIGAN PALISADES REACTOR 

See PALISADES-1 REACTOR 

CONTACTORS 

See SWITCHES 

CONTAINMENT BUILDINGS 

Safeguarding apparatus for liquid metal cooled nuclear reactors 
(Patent), 3:18255 

CONTAINMENT BUILDINGS/DESIGN 

Reusable frame greenhouse that saves money and erection time 
and reduces waste generation (For containment of radioactive 
materials), 3:19403 

CONTAINMENT BUILDINGS/SPECIFICATIONS 

Design and licensing of a flexible dual-containment approach 
(PWR, BWR, LMFBR), 3:17552 

CONTAINMENT SHELLS 
Nuclear power plant (Patent), 3:18240 

CONTAINMENT SYSTEMS 
Sodium-water reaction product container for liquid metal cooled 

fast breeders (Patent), 3:18254 
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CONTAINMENT SYSTEMS/COMPARATIVE EVALUATIONS 


Value/impact comparison of alternate containment designs (PWR, 


BWR), 3:17551 
CONTAINMENT SYSTEMS/CONFIGURATION 
Reducing the cost of nuclear power plants by eliminating 
containment and other systems (PWR, BWR), 3:17554 
CONTAINMENT SYSTEMS/CONTROLLED ATMOSPHERES 
Effect of the separation of steam and air in blowdown transients 
(PWR), 3:18206 
Experimental technique for the determination of steam/air 
raction (BWR, PWR), 3:18205 
CONTAINMENT SYSTEMS/COST 
Reducing the cost of nuclear power plants by eliminating 
containment and other systems (PWR, BWR), 3:17554 
CONTAINMENT SYSTEMS/DEFORMATION 
Comparisons of REXCO and ICEPEL code calculations with 
tests of plastically deformable pipes filled with compressible 
fluids (LMFBR), 3:18158 
CONTAINMENT SYSTEMS/HYDRAULICS 
Role of Taylor instability during vent clearing ina BWR 
suppression pool, 3:18207 
CONTAINMENT SYSTEMS/PERFORMANCE 
Containment venting considerations for light-water reactor 
accidents, 3:18232 
Passive containment system for boiling water reactors, 3:17553 


Value/impact comparison of alternate containment designs (PWR, 


BWR), 3:17551 
CONTAINMENT SYSTEMS/PRESSURE GRADIENTS 
Role of Taylor ee os vent clearing ina BWR 
suppression pool, 3:1 
Subcompartment whe anne iasigiidin response comparisons 
between analytical and experimental results (PWR, BWR), 
3:18211 
Use of orificing to accomplish small-scale suppression pool 
representation (BWR), 3:17546 
CONTAINMENT SYSTEMS/PRESSURE RELEASE 
Containment venting considerations for light-water reactor 
accidents, 3:18232 
Reactor cavity pressurization relief with rotating neutron shield 
tanks (PWR), 3:18210 
CONTAINMENT SYSTEMS/PRESSURE SUPPRESSION 
Comparison of the 1/13 scale Mark II containment multi-vent 
pool swell data with analytical methods (BWR), 3:17531 
(NEDO-21667) 
Use of orificing to accomplish small-scale suppression pool 
representation (BWR), 3:17546 
CONTAINMENT SYSTEMS/SPECIFICATIONS 
Containment for small pressurized water reactors, 3:17628 
Passive containment system for boiling water reactors, 3:17553 
CONTAINMENT SYSTEMS/STRESS ANALYSIS 
Reactor development program. Progress report, September 1977 
(LMFBR), 3:18091 (ANL-RDP-63) 
CONTAMINATION 
(For radioactive contamination only; see also POLLUTION.) 
CONTAMINATION/HEALTH HAZARDS 
Chemical pollutants in relation to diseases in fish, 3:19799 
CONTAMINATION (INTERNAL) 
See RADIONUCLIDE KINETICS 
CONTINENTAL SHELF/GEOCHEMISTRY 
Chemical and geochemical studies off the coast of Washington. 
Report of progress, September 1976-August 1977, 3:20079 
(RLO/2225/T24-20) 
CONTINENTAL SHELF/NATURAL GAS DEPOSITS 
Outer Continental Shelf Lands Act Amendments of 1977. Report 
by the Ad Hoc Select Committee on the Outer Continental 
Shelf together with additional, supplemental, dissenting, 
minority, and additional minority views, to accompany H.R. 
1614, 3:18447 
CONTINENTAL SHELF/PETROLEUM DEPOSITS 
Outer Continental Shelf Lands Act Amendments of 1977. Report 
by the Ad Hoc Select Committee on the Outer Continental 
Shelf together with additional, supplemental, dissenting, 
minority, and additional minority views, to accompany H.R. 
1614, 3:18447 
CONTINENTAL SHELF/SEDIMENTATION 
Observations from moored current meters on the Washington 
continental shelf, February 1971-February 1974. Special report 
No. 65, 3:20080 (RLO/2225/T25-19) 
CONTINENTAL SHELF/WATER CURRENTS 
Observations from moored current meters on the Washington 
continental shelf, February 1971-February 1974. Special report 
No. 65, 3:20080 (RLO/2225/T25-19) 
CONTINUITY EQUATIONS/NUMERICAL SOLUTION 
Solution of continuity equations by the method of flux-corrected 
transport, 3:20544 
CONTROL ELEMENTS 
Influence of BWR control blade homogenization on nodal 
coupling parameters, 3:17545 


COOLING TOWERS/ENVIRONMENTAL EFFECTS 


Nuclear reactor control group (Patent), 3:17995 
Nuclear reactor control rod (Patent), 3:17994 
Pressurized water reactor (Patent), 3:17991 
Reactor control rods (Patent), 3:18001 
CONTROL ELEMENTS/DISPLACEMENT GAGES 
Device for detecting positions of a control rod (Patent750AIX- 
09)350177), 3:18002 
CONTROL ELEMENTS/PERFORMANCE TESTING 
Breeder reactor reference control materials. Semiannual report, 
January-June 1977, 3:17979 (HEDL-TME-77-58) 
CONTROL EQUIPMENT 
See also SPEED REGULATORS 
Random synchronization of the ERDA-NASA 100 kw wind 
turbine generator with large utility networks, 3:17388 
CONTROL EQUIPMENT/MATHEMATICAL MODELS 
Behavior of wind driven synchronous generators under wind 
gusts, 3:17387 
CONTROL ROD DRIVES 
Control rod drive for a nuclear reactor (Patent), 3:17992 
Control rod drive (Patent), 3:18000 
Device for controlling the speed of control rods in a reactor 
(Patent), 3:17998 
CONTROL ROD EFFECTIVENESS 
See CONTROL ROD WORTHS 
CONTROL ROD WORTHS 
Improved reactivity monitor using a shuttling *5*Cf source, 
3:17943 
CONTROL RODS 
See CONTROL ELEMENTS 
CONTROL SYSTEMS 
(For automated processes including feedback.) 
See also ON-LINE CONTROL SYSTEMS 
REACTOR CONTROL SYSTEMS 
CONTROL SYSTEMS/RESEARCH PROGRAMS 
Chemistry research and development. Research and development 
seiniannual progress report, January-June 1977, 3:19339 (RFP- 
2680-A) 
CONTROL THEORY (REACTOR) 
See REACTOR KINETICS 
CONTROLLED ATMOSPHERES/RADIONUCLIDE 
MIGRATION 
Considerations in the behavior of aerosols in gloveboxes. I. 
Models, 3:19723 (BNWL-2382) 
CONVECTIVE INSTABILITIES/IMPURITIES 
Current-convective instability of a plasma with impurities, 3:20572 
CONVERTERS (IMAGE) 
See IMAGE CONVERTERS 
CONVEYORS/CONTROL SYSTEMS 
60-m overburden conveyor bridge and its automatic control by a 
process computer, 3:16507 
COOLANT CLEANUP SYSTEMS 
Coolant purification system of high-temperature gas cooled 
reactors. Review, 3:17680 
COOLANT LOOPS 
See also REACTOR COOLING SYSTEMS 
COOLANT LOOPS/REMOTE HANDLING EQUIPMENT 
Disassembly of sodium loop safety facility experiments at HFEF/ 
N, 3:19423 
COOLERS 
See HEAT EXCHANGERS 
COOLING LOAD/FLUCTUATIONS 
Characterization of thermal response of a building to unsteady 
heating and cooling conditions, 3:18550 
COOLING LOAD/MATHEMATICAL MODELS 
Modeling residential heat load from experimental data: the 
equivalent thermal parameters of a house, 3:18574 
COOLING LOAD/NUMERICAL SOLUTION 
Characterization of thermal response of a building to unsteady 
heating and cooling conditions, 3:18550 
COOLING SYSTEM (REACTOR) 
See REACTOR COOLING SYSTEMS 
COOLING SYSTEMS 
See also CONDENSER COOLING SYSTEMS 
COOLANT LOOPS 
REACTOR COOLING SYSTEMS 
COOLING SYSTEMS/ENERGY CONSERVATION 
Energy-free cooling systems for houses in deserts, 3:18580 
COOLING SYSTEMS/ENVIRONMENTAL EFFECTS 
Cold shock to aquatic organisms: guidance for power-plant siting, 
design, and operation, 3:20008 
COOLING TOWER PACKING GRIDS 
See PACKINGS 
COOLING TOWERS 
See also NATURAL DRAFT COOLING TOWERS 
COOLING TOWERS/ENVIRONMENTAL EFFECTS 
Predicted and observed cooling tower plume rise and visible 
plume length at the John E. Amos power plant, 3:19744 





COOLING TOWERS/MATERIALS 


COOLING TOWERS/MATERIALS 
Aluminum alloy performance under dry cooling tower conditions, 
3:17403 (PNL-2392) 
COOLING TOWERS/PERFORMANCE 
Utilizing water chillers efficiently, 3:18547 
COOLING TOWERS/PLUMES 
Fire analog: a comparison between fire plumes and energy center 
cooling tower plumes, 3:17438 (PNL-2453) 
COOLING TOWERS/WATER CHEMISTRY 
Ecological impact of chloro-organics produced by chlorination of 
cooling tower waters, 3:19781 (CONF-770961-2) 
COOLING TOWERS/WATER POLLUTION 
Ecological impact of chloro-organics produced by chlorination of 
cooling tower waters, 3:19781 (CONF-770961-2) 
COPPER/ALPHA REACTIONS 
Fragmentation of relativistic light nuclei: longitudinal and 
transverse momentum distributions (0.93 GeV/c/nucleon, 0.5 to 
11.5, cross sections, limiting fragmentation, nuclear structure, 
production mechanism), 3:20253 (LBL-6769) 
COPPER/BIOLOGICAL EFFECTS 
Study of the effects of copper applied continuously and 
discontinuously to specimens of Mytilus edulis (L.) exposed to 
steady and fluctuating salinity levels, 3:20034 
COPPER/BONDING 
Graphite-to-metal bonding techniques, 3:19163 (LA-6928-MS) 
COPPER/CHEMICAL REACTIONS 
Thermal generation of hydrogen, 3:17075 (ORNL-5297) 
COPPER/ELECTRIC CONDUCTIVITY 
Effect of cyclic strain on electrical resistivity of copper at 4.2 K, 
3:18986 
Thermal and electrical measurements on selected materials for 
low-temperature applications, 3:18980 
Thermal conductivity of selected alloys at low temperatures, 
3:18981 
COPPER/HEAT TRANSFER 
Study of the phenomenon of local boiling at low heat fluxes with 
respect to different metallic surfaces and coolants under laminar 
flow conditions, 3:19511 
COPPER/ION COLLISIONS 
Formation of excited H by impact of H;*,H2*,Hs* ions on metal 
surfaces (20 to 200 keV), 3:20117 (ORO-2591-85) 
Ion induced photon emission from solids, 3:20118 (ORO-2591-86) 
X-ray cross sections in ion-atom collisions, 3:20130 
COPPER/ION EXCHANGE 
Analytical applications of resins containing amide and polyamine 
functional groups, 3:19264 (IS-T-783) 
Synthesis and characterization of an N-(2-hydroxyethy]l)- 
ethylenediaminetriacetic acid resin, 3:19263 (IS-T-770) 
COPPER/ION IMPLANTATION 
Combined transmission electron microscope and ion channeling 
study of metastable metal alloys formed by ion implantation, 
3:18887 (SAND-77-1445C) 
Metastable phases produced by ion implantation in metals, 3:18886 
(SAND-77-0700C) 
COPPER/PERMEABILITY 
Vacancy configurations of heavy ions moving in solids, 3:18991 
COPPER/PHYSICAL RADIATION EFFECTS 
Characterization of radiation damage effects by a DPA function 
(Fast neutrons), 3:19073 
X-ray cross sections in ion-atom collisions, 3:20130 
COPPER/POSITRON COLLISIONS 
Investigation of positron annihilation in copper between 93 and 
665 K, 3:20161 
COPPER/PROTON REACTIONS 
Absolute neutron yield measurements for protons on Li, Cu, Co 
and Be from threshold to 3 MeV, 3:20277 
COPPER/QUANTITATIVE CHEMICAL ANALYSIS 
Extractability of copper, zinc, cadmium, and lead in soils 
incubated with sewage sludge, 3:19760 
COPPER/SPECTRALLY SELECTIVE SURFACES 
Selective surfaces for copper solar absorbers, 3:17324 
COPPER/STRAINS 
-— a strain on electrical resistivity of copper at 4.2 K, 
L 
COPPER/THERMAL CONDUCTIVITY 
—— conductivity of selected pure metals and alloys, 
Thermal and electrical measurements on selected materials for 
low-temperature applications, 3:18980 
— ‘sane of selected alloys at low temperatures, 
COPPER/THERMOELECTRIC PROPERTIES 
Thermal and electrical measurements on selected materials for 
low-temperature applications, 3:18980 
COPPER/X-RAY EMISSION ANALYSIS 
— applications of protons from a 3 MV accelerator, 
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COPPER 59/ENERGY LEVELS 
Determination of total and partial widths of unbound states, 
3:20280 
COPPER 63 TARGET/PROTON REACTIONS 
Analyzing powers for the continuum portions of particle emission 
spectra (*Cu(p,p), 18 MeV), 3:20304 (RLO/1388-362) 


COPPER 65 TARGET/KRYPTON 86 REACTIONS 
Nuclear chemistry, 3:19330 (ORNL-5297) 
COPPER ADDITIONS/LUMINESCENCE 
Luminescent decay and spectra of impurity-activated alkali halides 
under high pressure, 3:19180 (COO-1198-1187) 
COPPER ALLOYS 
See also COPPER BASE ALLOYS 
MONE. 


L 
COPPER ALLOYS/CORROSION RESISTANCE 
Old age creeps on as oil pipelines start to rust, 3:16649 
COPPER ALLOYS/CRYSTAL STRUCTURE 
Ionic model for chromium, manganese, and iron impurities in 
copper, 3:18876 (COO-1198-1188) 
COPPER ALLOYS/PHASE STUDIES 
Metastable phases produced by ion impiantation in metals, 3:18886 
(SAND-77-0700C) 
COPPER BASE ALLOYS 
See also BRASS 
TUNGSTEN BRONZE 
COPPER BASE ALLOYS/CORROSION 
Results of short-term corrosion evaluation tests at Raft River, 
3:17367 (TREE-1176) 
COPPER BASE ALLOYS/CRYSTAL STRUCTURE 
Structure of ordered alloys, 3:18884 (LBL-6654) 
COPPER BASE ALLOYS/DISLOCATIONS 
Low-temperature thermal conductivity and dislocation structures 
in copper-aluminum alloys under high-cycle, low-stress fatigue, 
3:18982 
COPPER BASE ALLOYS/ELECTRON MICROSCOPY 
Structure of ordered alloys, 3:18884 (LBL-6654) 
COPPER BASE ALLOYS/PHYSICAL RADIATION EFFECTS 
Annealing of irradiation damage in high-copper ferritic steels, 
3:19109 
COPPER BASE ALLOYS/THERMAL CONDUCTIVITY 
Low-temperature thermal conductivity and dislocation structures 
in copper-aluminum alloys under high-cycle, low-stress fatigue, 
3:18982 
COPPER CHLORIDES/BIOLOGICAL EFFECTS 
Effect of copper (II) chloride on the hatching rate of Artemia 
salina (L.), 3:20028 
COPPER CHLORIDES/POSITRONIUM CHEMISTRY 
Positronium reactions in micellar systems, 3:20160 (CONF- 
770864-1) 
COPPER COMPLEXES/CRYSTAL STRUCTURE 
Molecular structure and magnetic properties of trans-bis(L- 
methioninato)copper(II), Cu(Cs Hio NO2S), 3:19283 
COPPER COMPLEXES/MAGNETIC PROPERTIES 
Molecular structure and magnetic properties of trans-bis(L- 
methioninato)copper(ITI), Cu(CsHio NO2S)2, 3:19283 
COPPER COMPLEXES/MOLECULAR STRUCTURE 
Molecular structure and magnetic properties of trans-bis(L- 
methioninato)copper(II), — 3:19283 
COPPER IONS/LUMINESCEN 
Luminescent decay and spectra of impurity-activated alkali halides 
under high pressure, 3:19180 (COO-1198-1187) 
COPPER OXIDES 
Durability and performance of the copper oxide selective surface, 
3:17307 
COPPER SELENIDES/ELECTRONIC STRUCTURE 
Optical properties of the chalcopyrite semiconductors ZnGeP2, 
ZnGeAs2, CuGaS2, CuAlS2, CulnSe2, and AgInSeo, 3:19190 
COPPER SELENIDES/REFLECTIVITY 
Optical properties of the chalcopyrite semiconductors ZnGeP2, 
ZnGeAsz, CuGaS2, CuAlS2, CulnSe2, and AgInSes, 3:19190 
COPPER SULFIDES/ELECTRONIC STRUCTURE 
Optical properties of the chalcopyrite semiconductors ZnGeP2, 
ZnGeAsz, CuGaS2, CuAlS2, CulnSe2, and AgInSee, 3:19190 
COPPER SULFIDES/REFLECTIVITY 
Optical properties of the chalcopyrite semiconductors ZnGeP2, 
ZnGeAsz, CuGaS2, CuAlS2, CulnSe2, and AgInSes, 3:19190 
CORDOVA QUAD CITIES-1 REACTOR 
See QUAD CITIES-1 REACTOR 
CORE CATCHERS/PERFORMANCE TESTING 
Interaction of heat-generating molten uranium dioxide with 
magnesia brick (LMFBR), 3:17763 
CORE CATCHERS/THERMAL SHOCK 
Interactions between molten core debris and core containment 
materials (LMFBR), 3:17764 
CORIUM/BOILING 
Flow regime observations in two-phase volume-heated boiling 
pools (LMFBR), 3:18177 
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CORIUM/CHEMICAL REACTION KINETICS 
Thermal interaction of molten LWR core materials with water, 
3:18120 (SAND-77-0170C) 
CORIUM/HEAT TRANSFER 
Effect of thermal stress on oxide crusts (LMFBR), 3:17766 
First in-core molten fuel pool experiment (LMFBR), 3:17762 
Heat transfer from a round-bottom pool generating heat internally 
(LMFBR), 3:17765 
Interaction of heat-generating molten uranium dioxide with 
magnesia brick (LMFBR), 3:17763 
Interactions between molten core debris and core containment 
materials (LMFBR), 3:17764 
Onset of thermal convection in a fluid-saturated porous layer with 
heat source (LMFBR), 3:17761 
Steam explosion triggering experiments with oxidized corium-E 
simulants (BWR, PWR), 3:17555 
CORIUM/SIMULATION 
Experiments in the formation of particulate debris beds by contact 
of molten core debris with sodium (LMFBR), 3:17760 
First in-reactor experiment with simulated LMFBR debris bed, 
3:17759 
CORIUM/SOLIDIFICATION 
Effects of noncondensible void fraction on freezing of flowing 
fluids (LMFBR), 3:18176 
CORIUM/THERMAL CONDUCTIVITY 
Effect of thermal stress on oxide crusts (LMFBR), 3:17766 
CORIUM/TWO-PHASE FLOW 
Effects of noncondensible void fraction on freezing of flowing 
fluids (LMFBR), 3:18176 
Flow regime observations in two-phase volume-heated boiling 
pools (LMFBR), 3:18177 
CORIUM/VOID COEFFICIENT 
Bubble collapse reactivity increases in boiling fuel/steel pools 
(LMFBR), 3:18188 
CORROSION/MATHEMATICAL MODELS 
Experimental application of design principles in corrosion 
research, 3:19007 (SAND-77-0680C) 
CORROSION PRODUCTS/REMOVAL 
Economical removal of sodium water reaction products (SWRP) 
from an LMFBR intermediate heat transport system (IHTS), 
3:17702 (CONF-761 107-28) 
CORROSION PRODUCTS/SOLUBILITY 
Solubility of nonstoichiometric nickel ferrite in high-temperature 
aqueous solution (PWR), 3:17606 
CORROSION RESISTANT ALLOYS/COMPATIBILITY 
Chemistry research and development. Research and development 
semiannual progress report, January-June 1977, 3:19339 (RFP- 
2680-A) 
CORROSION RESISTANT ALLOYS/MATERIALS TESTING 
Program to discover materials suitable for service under hostile 
conditions obtaining in equipment for the gasification of coal 
and other solid fuels. Annual progress report, January 1, 1976- 
December 31, 1976, 3:16377 (FE-1784-24) 
Program to discover materials suitable for service under hostile 
conditions obtaining in equipment for the gasification of coal 
and other solid fuels. Quarterly progress report, April 1, 1977- 
June 30, 1977, 3:16378 (FE-1784-30) 
CORROSION RESISTANT ALLOYS/PROTECTIVE 
COATINGS 
Formation of protective layers on alloys used in coal gasification 
environments. Quarterly progress report, April 1, 1977-June 30, 
1977, 3:16385 (SAND-77-8277) 
CORTEX (ADRENAL) 
See ADRENAL GLANDS 
CORTICOSTERONE/BIOCHEMICAL REACTION KINETICS 
Definitive role of known hormones in the regulation of net 
biosynthesis of five acute phase plasma proteins (APPP) by the 
isolated perfused rat liver: corticosterone, 3:19873 
COSMIC DUST/MASERS 
Role of dust in the pumping of cosmic masers, 3:20094 
COSMIC NEUTRONS/COSMIC RAY SOURCES 
Mechanism for the escape of cosmic rays from dense supernova 
envelopes, 3:20084 
COSMIC PROTONS/COSMIC RAY SOURCES 
Mechanism for the escape of cosmic rays from dense supernova 
envelopes, 3:20084 
COSMIC X-RAY SOURCES/STAR ACCRETION 
Polarization of the x rays of a magnetized accretion disk, 3:20093 
COSMIC X-RAY SOURCES/STAR EVOLUTION 
Shortening of the period of binary x-ray pulsars as an indicator of 
the evolution of the normal components, 3:20092 
COSMOCHEMISTRY 


Structure of matter and the structure of the astronomical universe, 


3:20104 
COSMOCHEMISTRY/FLUCTUATIONS 
Molecules of cosmological origin, 3:20102 
COSMOLOGY/SOLIDS 
“oo of matter and the structure of the astronomical universe, 
:20104 


CRYOGENICS/THERMAL INSULATION 


COSMOLOGY/THERMODYNAMICS 
Thermodynamics and cosmology, 3:20103 
COTTON/PRODUCTION 
Energy requirements for irrigated crop production, 3:18601 
COTTON PLANTS/BIOLOGICAL RADIATION EFFECTS 
Effect of gamma radiation on pH and thermostability of 
phenylalanyl-tRNA synthetases of cotton seeds, 3:19950 
COUNTERS (RADIATION) 
See RADIATION DETECTORS 
COWS/RADIONUCLIDE KINETICS 
Transfer coefficients for the prediction of the dose to man via the 
forage-cow-milk pathway from radionuclides released to the 
biosphere, 3:20000 (UCRL-51939) 
CRAB NEBULA/SYNCHROTRON RADIATION 
Injection of relativistic particles into the Crab Nebula, 3:20089 
CRABS 
See CRUSTACEANS 
CRBR REACTOR 
See CLINCH RIVER BREEDER REACTOR 
CREEKS 
See RIVER 
CRIMINOLOGY/MEETINGS 
47th ANZAAS Congress (abstracts). Vol. II, Sections 21-33, 
3:20790 
CRITICAL ASSEMBLIES 
See ZERO POWER REACTORS 
CRITICAL HEAT FLUX/MATHEMATICAL MODELS 
Critical heat flux during a loss-of-coolant accident (BWR; PWR), 
3:18137 
CRITICALITY 
Criticality safety training of operators in a large ERDA 
production facility, 3:19410 
Criticality safety assessment, 3:19415 
Nuclear criticality safety training in the private sector, 3:19411 
Training program for supervisors and senior staff personnel, 
3:17 


CRITICALITY/ALARM SYSTEMS 
Coincidence logic modules for criticality alarming, 3:19406 (ARH- 


LD-151) 
CRITICALITY/EDUCATIONAL TOOLS 
Graduate student's view of nuclear criticality safety education, 
3:19413 
University activities in criticality safety education, 3:19412 
CRITICALITY/FAULT TREE ANALYSIS 
Application of fault tree analysis to nuclear criticality safety 
(Management oversight and risk tree), 3:19414 
CRITICALITY/STANDARDS 
Validation of criticality safety broad-group library using uranium 
systems, 3:19416 
CRITICALITY ACCIDENTS 
See RADIATION ACCIDENTS 
CROPS/CULTIVATION 
Biomass potential from underexploited species, 3:17161 (CONF- 
770368-) 
CRUDE OIL 
See PETROLEUM 
CRUSTACEANS 
See also ZOOPLANKTON 
CRUSTACEANS/METABOLISM 
In vitro metabolism of xenobiotics in some marine animals, 3:19797 
CRUSTACEANS/NEOPLASMS 
In vitro metabolism of xenobiotics in some marine animals, 3:19797 
CRUSTACEANS/PHYSIOLOGY 
Comparison of the osmoregulatory capabilities of two portunid 
crabs, Callinectes sapidus and C. similis, 3:19910 
CRYOGENIC CABLES/COST 
Resistive cryogenic cable, Phase III. Final report, 3:17503 (EPRI- 
EL-503) 
CRYOGENIC CABLES/DESIGN 
Resistive cryogenic cable, Phase III. Final report, 3:17503 (EPRI- 
EL-503) 
CRYOGENIC CABLES/PERFORMANCE TESTING 
Resistive cryogenic cable, Phase III. Final report, 3:17503 (EPRI- 
EL-503) 
CRYOGENIC CABLES/SPACERS 
Surface flashover voltage of spacers in vacuum at cryogenic 
temperatures, 3:19385 
CRYOGENICS/MEETINGS 
Advances in cryogenic engineering. Volume 22 (Book, sixty-four 
papers), 3:19375 
CRYOGENICS/SEALS 
Promising new cryogenic seal candidate, 3:19402 
CRYOGENICS/THERMAL INSULATION 
Aging characteristics of polyurethane foam insulation, 3:19380 
Apparent thermal conductivity of uncoated microsphere 
cryogenic insulation, 3:19383 
Cellular glass insulation for load-bearing application in the storage 
of cryogenic fluids, 3:19381 





CRYOGENICS/TUBES 


Thermal conductivity of microsphere cryogenic insulation, 
3:19382 
Thermal performance of multilayer insulation applied to small 
cryogenic tankage, 3:19384 
CRYOGENICS/TUBES 
Low thermal flux glass-fiber tubing for cryogenic service, 3:19378 
CRYOGENICS/WINDOWS 
Thin windows for gaseous and liquid targets: an optimization 
procedure (MEMBRAN code), 3:19635 
CRYO?PUMPS/DESIGN 
Development of vacuum components for neutral beam injection 
applications, 3:20762 (CONF-771029-148) 
CRYOPUMPS/PERFORMANCE TESTING 
Cryocondensation pumping of tritium and its mixtures with D2 
and Hp, 3:20757 (BNL-23380) 
Cryosorption pumping of 95% deuterium-5% helium on 
molecular sieve 5A at 4.2 K, 3:20760 (CONF-771029-84) 
CRYOSTATS/DESIGN 
Development of vacuum components for neutral beam injection 
applications, 3:20762 (CONF-771029-148) 
CRYSTAL DEFECTS/MEASURING METHODS 
Feasibility of using infrared scanning to test flaws in ceramic 
materials, 3:19123 (CONF-770847-2) 
CRYSTAL DEFECTS/MEETINGS 
International conference on defects in insulating crystals, 3:19169 
(CONF-771002-(Absts.)) 
CRYSTAL DEFECTS/NUCLEATION 
Nucleation of voids and other irradiation-produced defect 
aggregates, 3:19042 (CONF-760673-) 
CRYSTAL DEFECTS/POSITRON COLLISIONS 
Study of radiation damage in metals by positron annihilation 
(Neutron irradiation), 3:19054 (CONF-771110-5) 
CRYSTAL DEFECTS/TRAPPING 
Effects of defect trapping and radiation-induced solute segregation 
on void swelling, 3:19044 (CONF-760673-) 
CRYSTAL GROWTH/MATHEMATICAL MODELS 
Crystal growth with parabolic interfaces, 3:20428 (IS-3939) 
CRYSTAL LATTICES/PHYSICAL RADIATION EFFECTS 
Modeling the growth of a finite interstitial loop under irradiation, 
3:20433 
CRYSTALS 
See also DENDRITES 
POLYCRYSTALS 
CRYSTALS/PHYSICAL RADIATION EFFECTS 
Nucleation of voids and other irradiation-produced defect 
aggregates, 3:19042 (CONF-760673-) 
CSF PROCESS 
Conceptual design for advanced coal liquefaction commercial 
plant. Final quarterly technical progress report, May 1, 1977- 
July 31, 1977, 3:16407 (FE-2251-34) 
CUBA/ENERGY POLICY 
International energy crisis and the Socialist countries, 3:18316 
CULTURES (CELLS) 
See CELL CULTURES 
CURIUM/ION EXCHANGE 
Actinide Partitioning and Transmutation Program. Progress 
report, April 1-June 30, 1977, 3:16908 (ORNL/TM-6056) 
CURIUM/RADIONUCLIDE MIGRATION 
Determination of distribution ratios and diffusion coefficients of 
neptunium, americium, and curium in soil-aquatic environments. 
Annual report, August 1, 1976-July 31, 1977, 3:19735 (RLO- 
2221-T-12-3) 
CURIUM/SOLVENT EXTRACTION 
Actinide Partitioning and Transmutation Program. Progress 
report, April 1-June 30, 1977, 3:16908 (ORNL/TM-6056) 
CURIUM/X-RAY FLUORESCENCE ANALYSIS 
Determination of actinide elements in nuclear fuels by x-ray 
analysis, 3:19239 
CURIUM 243/SPONTANEOUS FISSION 
Nuclear chemistry, 3:19330 (ORNL-5297) 
CURIUM 243 TARGET/NEUTRON REACTIONS 
Thermal-neutron capture and fission cross sections and resonance 
integrals for curium-243, 3:20336 
CURIUM 244/ISOTOPE PRODUCTION 
Transuranium Processing Plant semiannual report of production, 
status, and plans for period ending June 30, 1977, 3:19340 
(ORNL-5358) 
CURIUM COMPOUNDS/LUMINESCENCE 
Chemistry of transuranium elements and compounds, 3:19338 
(ORNL-5297) 
CURRENT LIMITERS 
See also CIRCUIT BREAKERS 
POWER TRANSMISSION LINES 
CURRENT LIMITERS/PERFORMANCE 
Controlled impedance fault current limiter, 3:17498 
— limiting device utilizing a switched resistor, 3:17497 


See CUSPED GEOMETRIES 
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CUSPED GEOMETRIES/BIBLIOGRAPHIES 
Plasma containment in cusp-shaped magnetic fields, 3:20463 
CUSPED GEOMETRIES/PLASMA EME 
Plasma containment in cusp-shaped magnetic fields, 3:20463 
Study - particle lifetime in a pulsed electromagnetic trap, 3:20473 
CUTTING TOOLS/DESIGN 
hai disassembly of radioactively contaminated vessels by 
means of an arc saw, 3:16888 (ARH-SA-289) 
CUTTING TOOLS/EFFICIENCY 
High-speed slitter for irradiated stainless-steel tubing, 3:19427 
CUTTING TOOLS/REMOTE CONTROL 
Boiling water reactor feedwater nozzle cladding removal, 3:17565 
CYANIDES/TOXICITY 
Evaluation of the toxic effect of Cd** and Cd(CN)* , ions on the 
= of mixed microbial population of activated sludges, 
:20020 
CYANOCOBALAMIN 
See VITAMIN B-12 
CYCLES (THERMODYNAMIC) 
See THERMODYNAMIC CYCLES 
CYCLIC ADENOSINE MONOPHOSPHATE 
See AMP 
CYCLIC ESTERS 
See LACTONES 
CYCLOALKENES 
See also TTF-TCNQ 
CYCLOALKENES/SYNTHESIS 
Synthesis and dimerization of tricyclo[3.3.3.0? *]undec-2(6)-ene. 
X-ray structure of the dimer as evidence for a concerted ene 
reaction in dimer formation, 3:19313 
CYCLOHEXANE/ADSORPTION 
Adsorption of vapors of organic substances on coal, 3:16443 
CYCLOHEXANE/LATTICE VIBRATIONS 
Neutron molecular spectroscopy using a white beam time-of-flight 
spectrometer, 3:20110 
CYCLONE SEPARATORS/DESIGN 
—s a device for picking up oil slicks from the sea surface, 
:16727 
CYCLONE SEPARATORS/ECONOMICS 
Industrial gas cleaning: principles and practice of the control of 
gaseous and particulate emissions (Book), 3:19567 
CYCLONE SEPARATORS/OPERATION 
Industrial gas cleaning: principles and practice of the control of 
gaseous and particulate emissions (Book), 3:19567 
CYCLONE SEPARATORS/PERFORMANCE 
Industrial gas cleaning: principles and practice of the control of 
gaseous and particulate emissions (Book), 3:19567 
CYCLOPENTADIENE/LATTICE VIBRATIONS 
Neutron molecular spectroscopy using a white beam time-of-flight 
spectrometer, 3:20110 
CYCLOTRON INSTABILITY 
Drift-cyclotron instabilities of a plasma with ion admixures, 
3:20592 
Ion temperature gradient driven drift cyclotron instabilities, 
3:20560 (LAPS-10B) 
Threshold of ion cyclotron parametric instability in a multispecies 
plasma, 3:20564 
CYCLOTRON INSTABILITY/INSTABILITY GROWTH RATES 
Bounce effects on the cyclotron instability caused by trapped 
alpha particles in tokamak reactors, 3:20586 
CYCLOTRON INSTABILITY/NONLINEAR PROBLEMS 
Nonlinear dynamics of the drift-cyclotron instability, 3:20559 
(LAPS-9B) 
CYCLOTRONS/ACCELERATOR FACILITIES 
Protein analysis using the reaction '*N(p,n)'*O, 3:19638 
CYCLOTRONS/NEUTRON BEAMS 
Physical requirements of a neutron beam for radiotherapy, 3:19626 
CYCLOTRONS/OPERATION 
Annual report, 1977 (Nuclear Physics Lab., Univ. of Washington), 
3:20249 (RLO/1388-362) 
CYCLOTRONS/USES 
Protein analysis using the reaction '*N(p,n)'*O, 3:19638 
CYSTAMINE/RADIOSENSITIVITY EFFECTS 
In vivo radioprotective effects of cystamine and mexamine on 
hemopoietic stem cells of mice (Gamma radiation), 3:19977 
CYSTEAMINE 


See MEA 
CYSTEINE/STRUCTURAL CHEMICAL ANALYSIS 
ESR studies of thiyl free radicals in relation to biological effects of 
radiation. Progress report, 3:19826 (USC-113P21X9) 
CYTIDINE/CRYSTAL STRUCTURE 
Chemical physics, 3:19304 (ORNL-5297) 
CYTIDINE/NUCLEAR MAGNETIC RESONANCE 
31P nuclear magnetic resonance chemical shielding tensors of L-0- 
serine phosphate and 3’-cytidine oe 3:19306 
CYTOCHROMES/CHEMICAL REACTION 
Ab Initio quantum mechanical Selatan of the ground 
electronic state of benzo[a]pyrene. Implications for the 
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mechanism of PAH oxidation to expoxides by cytochrome P- 
450, 3:19301 (CONF-770963-4) 
CYTOLOGICAL TECHNIQUES 
Cell preparation, 3:19856 (LA-6898-PR) 
— dosimetry and radiobiology studies, 3:19936 (LA-6898- 


PR) 
CZECHOSLOVAKIA/ENERGY POLICY 
International energy crisis and the Socialist countries, 3:18316 


D 


D RESONANCES/DECAY 
Charmed meson production and decay, 3:20203 (LBL-6723) 
Search for charm in pion and anti-proton interactions near 
threshold, 3:20212 (COO-3072-89) 
D RESONANCES/PARTICLE PRODUCTION 
Charmed meson production and decay, 3:20203 (LBL-6723) 
D-1865 RESONANCES/DECAY 
Study of D mesons produced in the decay of the psi (3772), 
3:20206 
D-1865 RESONANCES/MASS 
Study of D mesons produced in the decay of the psi (3772), 
3:20206 
D-1865 RESONANCES/MASS DIFFERENCE 
Study rh, D mesons produced in the decay of the psi (3772), 
3:202 
DATA ACQUISITION SYSTEMS 
See also CAMAC SYSTEM 
CREDO: a reliability data analysis center for advanced reactors, 
3:18231 
Scylla IV-P computer based on control and data acquisition 
system, 3:20767 (LA-UR-77-2405) 
DATA ACQUISITION SYSTEMS/DESIGN 
PDP 11/03 based, dual-parameter data acquisition system, 3:19633 
(LA-UR-77-2642 
DATA ANALYSIS/COMPUTER CALCULATIONS 
Computerized calculation of platelet counts obtained with particle 
counters, 3:19859 
DATA PROCESSING 
See also SPECTRA UNFOLDING 
CDC 7600 LTSS programming stratagens: preparing your first 
production code for the Livermore Timesharing System, 
3:20446 (UCID-17557) 
LTSS compendium: an introduction to the CDC 7600 and the 
Livermore Timesharing System, 3:20445 (UCID-17556) 
DATA PROCESSING/COMPUTER CODES 
DATA-ENTRY-1: a general-purpose COBOL program for on- 
line data entry, formatting, and verification, 3:20800 (LA-6925) 
DATA STORAGE DEVICES 
See MEMORY DEVICES 
DATA TRANSMISSION 
Fiber Optic Telemetry System for LLL High-Voltage Test Stand, 
3:20715 (UCRL-79688) 
DCTA 
(Diaminocyclohexanetetraacetic acid.) 
DCTA/COMPLEXOMETRY 
Research in nuclear chemistry. Progress report, March 1, 1977- 
February 28, 1978, 3:19335 (COO-1797-77) 
DDT 
(Dichlorodiphenyltrichloroethane.) 
DDT/BIOLOGICAL EFFECTS 
Hepatomas and other neoplasms in the Atlantic hagfish (Myxine 
glutinosa): a histopathologic and chemical study, 3:19795 
DECALSO 
See ION EXCHANGE MATERIALS 
DEEP INELASTIC SCATTERING/FORM FACTORS 
Description of deeply inelastic collisions in terms of a transport 
equation (Random-matrix model), 3:20356 (CONF-770602-) 
DEEP WATER OIL TERMINALS/OIL SPILLS 
Planning for minimum oil-spill risk: Estero Bay deepwater 
terminal and pipeline, 3:16712 
DELAYED GAMMA RADIATION/GAMMA SPECTRA 
Delayed fission product gamma spectra following short neutron 
irradiations, 3:17922 
DEMAND LIMITERS 
See CURRENT LIMITERS 
DEMONSTRATION PLANTS 
See also INDUSTRIAL PLANTS 
PILOT PLANTS 
PROCESS DEVELOPMENT UNITS 
DEMONSTRATION PLANTS/WATER TREATMENT 
Development of conceptual designs for water treatment in 
demonstration plants technical status report, November 1-30, 
1977 > milestone plan and management report, 3:16382 (FE- 
2635- 


DEUTERIUM TRITIDES/MECHANICAL PROPERTIES 


DENDRITES/CRYSTAL GROWTH 
Crystal growth with parabolic interfaces, 3:20428 (IS-3939) 
DENMARK/ENERGY SUPPLIES 
Energy supply to the year 2000: giobal and national studies. 
Second technical report of the workshop on Alternative Energy 
Strategies (WAES) (Book), 3:18418 
Energy supply/demand integrations to the year 2000: global and 
national studies. Third technical report of the workshop on 
Alternative Energy Strategies (WAES) (Book), 3:18419 
DENSITY/MEASURING METHODS 
Errors in measuring level and density with purged dip tubes, 
3:16855 (ORNL/TM-S5995) 
DEOXYPENTOSE NUCLEIC ACID 
See DNA 
Sa 
See DNA-AS. 
DEOXYRIBONUCLEIC ACID 
See DNA 
DESALINATION/FILTRATION 
Separations chemistry, 3:19266 (ORNL-5297) 
DESALINATION PLANTS/ECONOMICS 
Desalting sea water and brackish waters: a cost update, 3:17430 
(ORNL/TM-5926) 
DESIGN BASIS ACCIDENTS 
Reactor safety (PWR, BWR, HTGR, LMFBR), 3:18245 
DESOXYRIBONUCLEIC ACID 
See DNA 
DESULFURIZATION 
See also CLAUS PROCESS 
DESULFURIZATION/CHEMICAL REACTORS 
Studies in support of recirculating bed reactors for the processing 
of coal. Quarterly report, October 1, 1976-January 31, 1977, 
3:16340 (FE-2449-2) 
DETECTORS (RADIATION) 
See RADIATION DETECTORS 
DETONATIONS/STREAK PHOTOGRAPHY 
Streak camera techniques, 3:19655 (MHSMP-77-15) 
DETONATORS/DESIGN 
Development of a new low-voltage flying-plate detonator, 3:19664 
(SAND--77-1565) 
DEUTERIUM/ATOM-MOLECULE COLLISIONS 
Computational methods for reactive scattering (Vibrational 
resonance), 3:20176 
Interaction of rare gas metastable atoms (Differential and total 
cross sections, elastic scattering, ionization, potential scattering, 
phase shifts, rate constants), 3:20165 (LBL-6935) 
DEUTERIUM/DISTRIBUTION 
Depth distribution and migration of low Z element in solids using 
proton elastic scattering, 3:19237 
DEUTERIUM/EQUATIONS OF STATE 
P-V-T and sound velocity data for fluid n-Dz in the range 75-300 
K and 2-20 kbar, 3:20141 (LA-7018-MS) 
DEUTERIUM/ISOTOPE EFFECTS 
Isotope effect on the zero point energy shift upon condensation, 
3:19315 (COO-3127-21) 
DEUTERIUM/MECHANICAL PROPERTIES 
Predicted properties of cryogenic D-T, 3:17034 (UCRL-79741) 
DEUTERIUM/NUCLEOSYNTHESIS 
Primordial black holes and the deuterium problem, 3:20101 
DEUTERIUM/PHYSICAL PROPERTIES 
Predicted properties of cryogenic D-T, 3:17034 (UCRL-79741) 
DEUTERIUM/RADIATION SCATTERING ANALYSIS 
Depth distribution and migration of low Z element in solids using 
proton elastic scattering, 3:19237 
DEUTERIUM/SEPARATION NOZZLE METHOD 
Velocity separation of isotopic mixtures in underexpanded 
supersonic beams, 3:16829 
DEUTERIUM/SOLUBILITY 
H--D solubility in Li at 800°C; Y--H reaction; T permeation of 
Incoloy 800, 316 SS, W--3.5Ni--1.5Fe, 3:17030 (ORNL-5297) 
DEUTERIUM/SOLUTION HEAT 
Theory of the entropy and enthalpy of solution of chemical 
impurities. II. Non-metals in liquid alkali metals (H, C, N, O in 
Na; H isotopes in Li), 3:19275 (AERE-TP-704) 
DEUTERIUM/SPIN-LATTICE RELAXATION 
Anisotropic intermolecular interaction and rotational ordering in 
hydrogen-containing solids. Progress report No. 12, 3:20140 
(COO-3403-12) 
DEUTERIUM IONS/PARTICLE BEAMS 
Sixty keV D~ beams using double charge-exchange system, 
3:19600 (UCRL-80102) 
DEUTERIUM TARGET/DEUTERON REACTIONS 
ae computational forms for Maxwellian reactivities, 
:20720 
DEUTERIUM TARGET/NEUTRON REACTIONS 
Parity-nonconserving asymmetry in n-d scattering, 3:20251 
DEUTERIUM TRITIDES/MECHANICAL PROPERTIES 
Predicted properties of cryogenic D-T, 3:17034 (UCRL-79741) 
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DEUTERIUM TRITIDES/PHASE DIAGRAMS 
Cryogenic implications for DT, 3:17035 (UCRL-80067) 
DEUTERIUM TRITIDES/PHYSICAL PROPERTIES 
Cryogenic implications for DT, 3:17035 (UCRL- 80067) 
Predicted properties of cryogenic D-T, 3:17034 (UCRL-79741) 
DEUTERON BEAMS/SCATTERING 
Scattering of hydrogen from surfaces. Progress report No. 
November 1, 1976-November 1, 1977, 3:20506 — oor. 81) 
DEUTERON REACTIONS/NUCLEAR STRUCTU 
Nuclear structure studies using polarized deuteron ae 3:20351 
DEUTERON REACTIONS/STRIPPING 
Energy spectra of 14-MeV neutrons (Uncertainties in spectra due 
to energy losses, emission angle, etc., and importance of 
assumed spectrum in cross section determination), 3:19640 
(UCRL-Trans-11305) 
DEUTERONS/NUCLEAR REACTION YIELD 
Fragmentation of relativistic light nuclei: longitudinal and 
transverse momentum distributions (0.93 GeV/c/nucleon, 0.5 to 
11.5, cross sections, limiting fragmentation, nuclear structure, 
production mechanism), 3:20253 (LBL-6769) 
DEVELOPING COUNTRIES/AGRICULTURE 
Role of energy in food production: a perspective (Resource, 
—— and sociological limits in developing countries), 
3:185) 


DEVELOPING COUNTRIES/ENERGY ACCOUNTING 
ar use for subsistence and prospects for development, 
3:18416 
DEVELOPING COUNTRIES/ENERGY MANAGEMENT 
Energy planning in developing countries, 3:18415 
Management of energy resources in industrializing countries, 
3:18347 


DEVELOPING COUNTRIES/ENERGY SUPPLIES 
Energy supply/demand integrations to the year 2000: global and 
national studies. Third technical report of the workshop on 
Alternative Energy Strategies (WAES) (Book), 3:18419 
DEVELOPING COUNTRIES/GOVERNMENT POLICIES 
Management of energy resources in industrializing countries, 
3:18347 
DEVELOPING COUNTRIES/INTERNATIONAL 
COOPERATION 
Situation of raw materials from the point of view of world politics, 
3:18339 (AED-Conf-77-167-002) 
DEVELOPING COUNTRIES/INVESTMENT 
Direct investment by firms from less-developed countries, 3:18313 
DEVELOPING COUNTRIES/NATURAL GAS DEPOSITS 
Petroleum exploration challenge with respect to the developing 
nations, 3:16606 
Petroleum potential of sedimentary basins in the developing 
countries, 3:16611 
United Nations activities in the classification and measurement of 
oil and gas resources, 3:18445 
DEVELOPING COUNTRIES/NUCLEAR POWER PLANTS 
Acquisition of nuclear power plants for developing nations: the 
trilateral arrangement, 3:18366 
Analysis of near optimum design for small and medium size 
nuclear power plants, 3:17832 
DEVELOPING COUNTRIES/PETROLEUM DEPOSITS 
Petroleum exploration challenge with respect to the developing 
nations, 3:16606 
Petroleum potential of sedimentaiy basins in the developing 
countries, 3:16611 
United Nations activities in the classification and measurement of 
oil and gas resources, 3:18445 
DEVELOPING COUNTRIES/RENEWABLE ENERGY 
SOURCES 
Energy planning in developing countries, 3:18415 
DEVELOPING COUNTRIES/TRADE 
Trade as aid: the political economy of tariff preferences for 
developing countries, 3:18311 
DI-2-ETHYLHEXYLPHOSPHORIC ACID 
See HDEHP 
DIABETES MELLITUS/DIAGNOSIS 
Applications of stable isotopes ('°C, '°N), 3:19875 (LA-6898-PR) 
DIABETES MELLITUS/THERAPY 
Electromechanical aspects of an artificial beta cell, 3:19876 
(SAND-77-1822C) 
DIAMOND DRILLING EQUIPMENT 
See DRILLING EQUIPMENT 
DIAMONDS/ELECTRONIC STRUCTURE 
Local density formalism approach to cohesive properties of solids: 
diamond, BN, and LiF, 3:19137 
DIAMONDS/USES 
Use of new synthetic polycrystalline materials: “carbonado”-type 
diamond and cubic boron nitride, 3:19115 (UCRL-Trans-11274) 
DIAPHRAGMS (THERMONUCLEAR DEVICE) 
See LIMITERS 
DIATOMACEOUS EARTH/MATERIALS RECOVERY 
Kieselguhr in breweries and dry cleaning. Final report. Recycling 
of industrial wastes (Phase II). Illustrated by the example of the 
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industrialized region North Baden/North Wuerttemberg, 
3:18630 (BMFT-FB-T-77-09) 
DICHLORODIPHENYLTRICHLOROETHANE 
See DDT 
DIELDRIN/BIOLOGICAL EFFECTS 
Neoplasms in estuarine mollusks and approaches to ascertain 
causes (Macoma balthica), 3:20029 
DIELDRIN/QUANTITATIVE CHEMICAL ANALYSIS 
Simplified resin sorption for measuring selected contaminants, 


3:19234 
DIELECTRIC MATERIALS/BREAKDOWN 
Elementary electron-molecule interactions and negative ion 
resonances at subexcitation energies and their significance in 
gaseous dielectrics, 3:19177 (CONF-770930-1) 
DIELECTRIC MATERIALS/GASES 
Elementary electron-molecule eres and negative ion 
resonances at subexcitation energies and their significance in 
gaseous dielectrics, 3:19177 (CO F-770930-1) 
DIELECTRIC MATERIALS/JAHN-TELLER EFFECT 
International conference on defects in insulating crystals, 3:19169 
(CONF-771002-(Absts.)) 
DIELECTRICS 
See DIELECTRIC MATERIALS 
DIENES 
See also BUTADIENE 
CYCLOPENTADIENE 
DIENES/HOT ATOM CHEMISTRY 
Hot atom reactions involving multivalent and univalent species. 
Progress report, February 1977-January 1978, 3:19332 (ORO- 
3898-35) 
DIESEL ENGINES/AFTERBURNERS 
Regenerative-filter-incinerator device (Patent), 3:18769 
DIESEL ENGINES/DESIGN 
Insulated, high efficiency, low heat rejection, engine cylinder head 
(Patent), 3:18721 
DIESEL ENGINES/ENERGY LOSSES 
Analysis of friction losses in compression-ignition engine at 
various speeds, 3:18652 
DIESEL ENGINES/EXHAUST GASES 
Experimental determination of the history of formation of the 
cylinder averaged oxides of nitrogen in diesel combustion, 
3:18653 
DIESEL ENGINES/FUEL ECONOMY 
Electronic engine tuning, 3:18651 
DIESEL ENGINES/FUEL SYSTEMS 
Burner assembly for an inlet manifold of an internal combustion 
engine (Patent), 3:18723 
DIESEL ENGINES/MECHANICAL TRANSMISSIONS 
Overdrive for automobiles, 3:18711 
DIESEL ENGINES/RESEARCH PROGRAMS 
Case study applications of venture analysis. Fifth monthly report, 
October 1977, 3:18372 (FE-2685-05) 
DIESEL ENGINES/TUNING 
Electronic engine tuning, 3:18651 
DIESEL FUELS/FUEL SUBSTITUTION 
Monograph on alternate fuel resources. Volume 20, 3:18459 
DIET/RADIOSENSITIVITY EFFECTS 
Antioxidant activity of lipids and radiosensitivity. 4. Effect of diet 
on animal radiosensitivity (Mice, guinea pigs), 3:19974 
DIETHYLENETRIAMINEPENTAACETIC ACID 
See DTPA 
DIFFERENTIAL EQUATIONS 
See also CONTINUITY EQUATIONS 
STURM-LIOUVILLE EQUATION 
Dynamical systems of hyperbolic structure, 3:20833 
Extrapolant formulation of the backward differentiation method 
with application to chemical kinetics equations, 3:19286 
Several papers on smooth dynamical systems, 3:20830 (DOE-tr- 
48 


) 
DIFFERENTIAL EQUATIONS/COMPUTER CODES 
WKB: an interactive code for solving differential equations using 
phase integral methods, 3:20516 (PPPL-1408) 
DIFFERENTIAL EQUATIONS/NUMERICAL SOLUTION 
Solving certain stiff differential equations by transformation, 
3:20815 (SAND-77-1702) 
DIFFERENTIAL EQUATIONS/SINGULARITY 
Versal families and bifurcations of differential equations, 3:20831 
DIFFUSION/DIFFERENTIAL EQUATIONS 
Solution of electrochemical flux equations with variable diffusion 
coefficient and transference number, 3:19317 
DIFFUSION/MATHEMATICAL MODELS 
Turbulent diffusion of small particles, 3:19505 (LA-7040-T) 
DIGITAL FILTERS 
Improving the performance of perimeter security sensors through 
digital signal processing, 3:19656 (SAND-77-1875C) 
DIGITAL FILTERS/DESIGN 
Design and implementation techniques for two-dimensional digital 
filters, 3:20827 (UCRL-52370) 
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DIMERS/SPECTRA 
Chemical physics, 3:19304 (ORNL-5297) 

DIMETHYLKETONE 

See ACETONE 
DIRAC MONOPOLES 

See MAGNETIC MONOPOLES 
DISCHARGING (REACTOR) 

See REACTOR FUELING 
DISCRETE ORDINATE METHOD 

New weighted-difference formulation for discrete ordinates 
calculations, 3:20382 

DISCRETE ORDINATE METHOD/QUADRATURES 

Generation of a computer library for discrete ordinates quadrature 

sets, 3:20807 (ORNL/TM-6023) 
DISHWASHERS/ENERGY EFFICIENCY 

Energy-efficiency program for clothes washers, clothes dryers, 

and dishwashers, 3:18560 (SAI-77-839-LJ) 
DISINFECTANTS/HEALTH HAZARDS 
Investigation of mutagenic effects of products of ozonation 
reactions in water, 3:20060 
DISINFECTANTS/TOXICITY 
Chemical pollutants in relation to diseases in fish, 3:19799 
DISPERSIONS 
(For the state of aggregation in materials; if related to wave 
phenomena see DISPERSION RELATIONS or OPTICAL 
DISPERSION. ) 
See also COLLOIDS 
DISPERSIONS/MATHEMATICAL MODELS 
— of the EPA-PTMTP short-term gaussian dispersion 
model, 3:19678 
DISTRICT HEATING/COAL 
Monograph on alternate fuel resources. Volume 20, 3:18459 
DISTRICT HEATING/ECONOMICS 

District heating and cooling utilizing temperature differences of 

Chicago waters, 3:18641 
DISTRICT HEATING/ENERGY TRANSPORT 

End-use application of chemical systems for energy transport 

(nuclear long-distance energy), 3:18370 
DISTRICT HEATING/FEASIBILITY STUDIES 
District heating and cooling utilizing temperature differences of 
Chicago waters, 3:18641 
DIVERTORS/MAGNETIC FIELD CONFIGURATIONS 
Bundle Divertor - Part I. magnetic configuration, 3:20655 
DIVERTORS/VACUUM SYSTEMS 
Development of vacuum components for neutral beam injection 
applications, 3:20762 (CONF-771029-148) 
DMSO 
(Dimethyl sulfoxide.) 
DMSO/RADIOSENSITIVITY EFFECTS 

Effects of bipenst and dimethylsulfoxide on adenylic nucleotide 

content of liver of irradiated animals (Rats, x radiation), 3:19985 
DNA 

(Deoxyribonucleic acid.) 

DNA/BIOCHEMICAL REACTION KINETICS 

Specific cell RNA mediators and the mechanism of Fv-1 gene 
restriction, 3:19904 (CONF-770979-1) 

Synthesis of DNA containing uracil during bacteriophage 
infection of Bacillus subtilis. Technical progress report, August 
1, 1976-October 31, 1977, 3:19820 (COO-2101-32) 

DNA/BIOCHEMISTRY 

Cellular metabolism (UV radiation), 3:19934 (LA-6898-PR) 

Histone composition of nucleosomes isolated from cultured 
Chinese hamster cells, 3:19830 

DNA/BIOLOGICAL RADIATION EFFECTS 

Changes in pyrimidine nucleotide clusters of DNA following in 
vitro x-irradiation, 3:19926 

In vitro packaging of UV radiation-damaged DNA from 
bacteriophage T7, 3:19943 

Influence of DNA repair and replication inhibitors on 
incorporation of 2-'*C-thymidine in pea root DNA following 
exposure to gamma radiation, 3:19929 

Nuclear proteins and DNA in rat myocardium myocytes 
following local irradiation (Gamma radiation), 3:19973 

oProton sensitization related to radiation lesion to DNA (Gamma 
radiation), 3:19933 

Radiobiology, 3:19972 (ERDA-tr-285/2) . 

Sensitivity and repair of DNA-membrane complexes of E. coli and 
B/r E. coli B/sub S-1/ bacteria exposed to gamma quanta, 
3:19944 

DNA/BIOLOGICAL REPAIR 

Effect of cysteamine on repair of single-strand DNA breaks in an 
irradiated culture of Chinese hamster fibroblasts, 3:19928 

In vitro packaging of UV radiation-damaged DNA from 
bacteriophage T7, 3:19943 

Influence of DNA repair and replication inhibitors on 
incorporation of 2-'*C-thymidine in pea root DNA following 
exposure to gamma radiation, 3:19929 

Interactions of carcinogens with human cell DNA: damage and 
repair, 3:20014 


DOWEX 


Repair of nitrous acid damage to DNA in Escherichia coli, 
3:19829 


Sensitivity and repair of DNA-membrane complexes of E. coli and 
B/ : = B/sub S-1/ bacteria exposed to gamma quanta, 
3:1 
DNA/BIOSYNTHESIS 
Synthesis of DNA containing uracil during bacteriophage 
infection of Bacillus subtilis. Technical progress report, August 
1, 1976-October 31, 1977, 3:19820 (COO-2101-32) 
DNA/INACTIVATION 
Mechanism of phage phi X174 DNA inactivation by 
benzo[a]pyrene-7,8-dihydrodiol-9, 10-epoxide, 3:19833 
DNA/MOLECULAR STRUCTURE 
Organization of supramolecular DNA complexes of eukaryote 
chromatin and their role in the radiation effect, 3:19940 
DNA/RADIATION INJURIES 
In vitro assessment and mechanism of action of environmental 
pollutants (Radiation injuries in DNA), 3:19793 
DNA/RADIOSENSITIVITY 
Radiosensitivity of DNA in concentrated solutions of alkaline 
metal salts (Gamma radiation), 3:19927 
DNA/STAINS 
Detailed studies on the application of three fluorescent antibiotics 
for DNA staining in flow cytometry, 3:19857 (LA-UR-77-2748) 
DNA/STRAND BREAKS 
Effect of cysteamine on repair of single-strand DNA breaks in an 
irradiated culture of Chinese hamster fibroblasts, 3:19928 
In vitro assessment and mechanism of action of environmental 
pollutants (Radiation injuries in DNA), 3:19793 
Interactions of carcinogens with human cell DNA: damage and 
repair, 3:20014 
DNA/VISCOSITY 
Radiosensitivity of DNA in concentrated solutions of alkaline 
metal salts (Gamma radiation), 3:19927 
DNA REPLICATION 
Influence of DNA repair and replication inhibitors on 
incorporation of 2-'*C-thymidine in pea root DNA following 
exposure to gamma radiation, 3:19929 
DNA-ASE/BIOCHEMICAL REACTION KINETICS 
Specific cell RNA mediators and the mechanism of Fv-1 gene 
restriction, 3:19904 (CONF-770979-1) 
DOCUMENT RETRIEVAL 
See INFORMATION RETRIEVAL 
DOCUMENT TYPES 
See also PATENTS 
Translations on Eastern Europe. Scientific Affairs No. 561, 
3:17607 (JPRS-69960) 
DOLOMITE/CHEMICAL REACTION KINETICS 
Study of the mechanism of the hydrogen sulfide/dolomite 
reaction. Quarterly report, January-March 1977, 3:16458 (FE- 
2408-3) 
DOLOMITE/CHEMICAL REACTIONS 
Study of the mechanism of the hydrogen sulfide/dolomite 
reaction. Annual report, July 1976-June 1977, 3:16459 (FE-2408- 


4) 
DOLOMITE/REGENERATION 
Fluidized-bed regeneration of sulfated dolomite from a coal-fired 
FBC process by reductive decomposition, 3:16457 (ANL-77-16) 
DOPPLER COEFFICIENT/CALCULATION METHODS 
Spatial weighting of Doppler reactivity feedback, 3:17915 
DOSE-RESPONSE RELATIONSHIPS/STATISTICS 
New approach to regression in certain time/space series problems. 
Technical report No. 11 (Dose-response relationships for air 
pollution), 3:20045 (COO-2874-23) 
DOSIMETRY 
See also ELECTRON DOSIMETRY 
MICRODOSIMETRY 
NEUTRON DOSIMETRY 
PERSONNEL DOSIMETRY 
Physical dosimetry and radiobiology studies, 3:19936 (LA-6898- 
PR 


) 
DOSIMETRY/PERFORMANCE TESTING 
Pulsed system for obtaining microdosimetric data with high 
intensity beams, 3:19954 (LA-UR-77-2400) 
DOUBLET-3 DEVICE/LIMITERS 
Selection of materials for limiters of Doublet III, 3:20764 (GA-A- 
14676) 
DOUBLET-3 DEVICE/NEUTRAL BEAM SOURCES 
Doublet III neutral beam injection system, 3:20708 (GA-A-14670) 
DOUBLET-3 DEVICE/ON-LINE CONTROL SYSTEMS 
Implementation of CAMAC interface to a command language, 
3:20449 (GA-A-14698) 
DOUBLET-3 DEVICE/POWER SUPPLIES 
High current switches in the Doublet III poloidal field circuit, 
3:20695 (GA-A-14597) 
DOW PUSHER 700 
See POLYAMIDES 
DOWEX 
See ORGANIC ION EXCHANGERS 





DOWTHERM 


DOWTHERM 
See BIPHENYL 
DRIFT CHAMBERS/DESIGN 
Charged particle detector system for high rate experiments, 
3.19653 (B NL-23477) 
DRIFT INST ABILITY 
Drift-cyclotron instabilities of a plasma with ion admixures, 
3:20592 
Ion temperature gradient driven drift cyclotron instabilities, 
3:20560 (LAPS-10B) 
Stability of drift waves in axisymmetric toroidal plasmas, 3:20580 
DRIFT INSTABILITY/ANALYTICAL SOLUTION 
Improved eigenvalue equations for the collisionless drift instability 
in tokamaks, 3:20561 (ORNL/TM-6045) 
DRIFT INSTABILITY/NONLINEAR PROBLEMS 
Nonlinear dynamics of the drift-cyclotron instability, 3:20559 
(LAPS-9B) 
DRILL CORES/ACCURACY 
Study to determine the feasibility of obtaining true samples of oil 
and gas reservoirs. Final report, 3:16591 (BERC/RI-77/10) 
DRILLING 
See also WELL DRILLING 
DRILLING/ENERGY CONSUMPTION 
Energy consumption data base. Volume III, Chapter 2. The 
— sector, SIC Division B. Final report, 3:18484 (TID- 


27983) 
DRILLING EQUIPMENT/DESIGN 
Drilling sampling/testing equipment (Patent), 3:19452 
DRILLING EQUIPMENT/PERFORMANCE TESTING 
Chamber's new colliery rescue drill successfully tested, 3:16571 
DRILLING PLATFORMS 
See OFFSHORE PLATFORMS 
DRILLING RIGS/COMPARATIVE EVALUATIONS 
Emplacement hole drill evaluation and specification study. 
olume I, 3:16977 (Y/OWI/SUB-77/22324/1) 
DRINKING WATER/CHEMICAL ANALYSIS 
Analysis of organic compounds in water to support health effects 
studies, 3:19787 
Identification and distribution of inorganic components in water: 
what to measure, 3:19789 
DRINKING WATER/CONTAMINATION 
Lead in drinking water in soft water areas health hazards, 3:19785 
DRINKING WATER/POLLUTION 
International cooperation in studying the health aspects of organic 
contaminants in indirectly reused waste water, 3:19919 
DRINKING WATER/TRANSPORT 
Strategies for energy-efficient water-supply and wastewater 
systems, 3:18506 
DRINKING WATER/WATER POLLUTION 
Association of biorefractories in drinking water and body burden 
in people, 3:19917 
DRINKING WATER/WATER TREATMENT 
Strategies for energy-efficient water-supply and wastewater 
systems, 3:18506 
DROSOPHILA/BIOLOGICAL RADIATION EFFECTS 
Genetic effects of low x-ray doses. Progress report, October 1, 
1976-September 30, 1977 (In Drosophila), 3:19988 (COO-2001- 


17) 
DROSOPHILA/MUTATIONS 
Neutron-induced mutation experiments. Progress report, March 1, 
1977-February 28, 1978, 3:19987 (COO-1748-17) 
DRUGS 
See also CAFFEINE 
RADIOPHARMACEUTICALS 
RADIOSENSITIZERS 
DRUGS/RADIOSENSITIVITY EFFECTS 
Effects of bipenst and dimethylsulfoxide on adenylic nucleotide 
content of liver of irradiated animals (Rats, x radiation), 3:19985 
DTPA 
(Diethylenetriaminepentaacetic acid.) 
DTPA/PHARMACOLOGY 
Microscopic a-dosimetry and mo rphometry i in the skeleton 
(Autoradiographic **Am and 7°*Pu microdosimetry in rat 
bones), 3:20004 (ORNL-tr-4508) 
DUAL-PURPOSE POWER PLANTS/CO-GENERATION 
Local energy centers, 3:17398 
DUAL-PURPOSE POWER PLANTS/ECONOMICS 
Desalting sea water and brackish waters: a cost update, 3:17430 
(ORNL/TM-5926) 
Models for planning investments in electric power and water 
supply in Saudi Arabia, 3:18318 
DUAL-PURPOSE POWER PLANTS/ENERGY 
CONSERVATION 
a design considerations for energy conservation, 
71861 
DUAL-PURPOSE POWER PLANTS/PLANNING 
Models for planning investments in electric power and water 
supply in Saudi Arabia, 3:18318 
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DUBNA SYNCHROCYCLOTRON/REVIEWS 
Synchrophasotron of the Joint Institute for Nuclear Research and 
its development, 3:19602 
DUSTS 
See also COSMIC DUST 
DUSTS/CHEMICAL EXPLOSIONS 
Overview of grain dust explosion problems (Response of gas 
detectors to aerosols and gases evolved from grain dusts for 
early warning of incipient fire or explosion), 3:20054 (IS-M-111) 
DUSTS/CORROSIVE EFFECTS 
Metallic corrosion in mining industry, 3:16535 
DUSTS/HEALTH HAZARDS 
Good practice manual for insulation installers, 3:18336 
DUSTS/SAMPLING 
Granular bed filter development program. Quarterly report, April- 
June 1977, 3:16460 (FE-2579-7) 
DYE LASERS/BEAM MONITORS 
Dye cell transmission monitor (1 Nov 1977) (Engineering 
Materials) (56 drawings), 3:19488 (CAPE-2589) 
DYE LASERS/FREQUENCY CONVERTERS 
Optical difference frequency generating of far infrared radiation, 
3:19455 (ORO-6632) 
DYE LASERS/LASER CAVITIES 
Argus ASE dye cell and pump assembly (2 Sep 1976) 
(Engineering Materials) (30 drawings), 3:19503 (CAPE-2551) 
DYE LASERS/MODE SELECTION 
Mode selection in cw laser with homogeneously broadened gain, 
3:19465 
DYE LASERS/OPTICAL PUMPING 
Spectral kinetics of a laser based on solutions of complex organic 
molecules with lamp pumping, 3:19477 
DYE LASERS/PUMPS 
Argus ASE dye cell and pump assembly (2 Sep 1976) 
(Engineering Materials) (30 drawings), 3:19503 (CAPE-2551) 
DYE LASERS/REACTION KINETICS 
Excited state reactions in dye lasers, 3:19484 
DYE LASERS/REVIEWS 
Tunable uv and visible lasers, 3:19459 (UCRL-80108) 
DYE LASERS/STABILITY 
Possible regimes of free light generation in ring, traveling-wave 
lasers with homogeneous expansion of amplification, 3:19479 
DYE LASERS/TUNING 
Stimulated electronic Raman scattering in Cs vapour: a simple 
tunable laser system for the 2.7 to 3.5 ym region, 3:19462 
DYNAMICS (BEAM) 
See BEAM DYNAMICS 
DYNAMITRONS/NEUTRON BEAMS 
Neutron radiography using the Birmingham Dynamitron 
accelerator, 3:19619 
DYSPROSIUM 160 TARGET/ARGON 40 REACTIONS 
Nuclear chemistry, 3:19330 (ORNL-5297) 
DYSPROSIUM 162 TARGET/OXYGEN 16 REACTIONS 
Long range imaginary optical potential in elastic scattering (Cross 
sections, 48 MeV), 3:20230 (LBL-6588) 
DYSPROSIUM ALLOYS/PHASE STUDIES 
Metastable phases produced by ion implantation in metals, 3:18886 
(SAND-77-0700C) 


E LAYER 
See E REGION 
E REGION/ELECTRON DENSITY 
Excitation and propagation of solitary drift waves in the 
ionosphere, 3:20108 
E REGION/PLASMA DRIFT 
Excitation and propagation of solitary drift waves in the 
ionosphere, 3:20108 
EARTH ATMOSPHERE 
See also AIR 
SURFACE AIR 
TROPOSPHERE 
EARTH ATMOSPHERE/ADVECTION 
Treatment of advection in flux formulations for variable grid 
—_ with application to two models of the atmosphere, 
:20106 
EARTH ATMOSPHERE/BOUNDARY LAYERS 
Atmosphere. Fluid-dynamic simulation model for predicting 
spreading processes in the atmospheric boundary layer, 3:19676 
(ANL-Trans-1103) 
EARTH ATMOSPHERE/ENERGY BALANCE 
Effect of carbon dioxide gas on the thermal balance of the 
atmosphere, 3:20107 (ORNL -tr-4346) 
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EARTH ATMOSPHERE/NUCLEAR EXPLOSIONS 
Disruption of satellite-to-ground station communication links by 
nuclear fireballs, 3:20109 (SAND-77-0927) 
EARTH ATMOSPHERE/THERMAL POLLUTION 
Further studies of the impact of waste heat release on simulated 
global climate. Part I (Energy park in mid-latitude eastern 
Atlantic Ocean), 3:19742 (RM-77-15) 
Impact of waste heat release on simulated global climate (Energy 
parks), 3:19741 (RM-76-79) 
EARTH CRUST/DEFORMATION 
Present-day anthropogenic movements of the Earth’s crust, 
3:20065 
EARTH CRUST/HEAT TRANSFER 
Heat and mass transfer in the earth: geologic aspects, 3:17345 
EARTH CRUST/MASS TRANSFER 
Heat and mass transfer in the earth: geologic aspects, 3:17345 
EARTHQUAKES/FORECASTING 
Geophysical assessment of near-field ground motion and the 
implications for the design of nuclear installations, 3:20064 
(UCRL-79714) 
EARTHQUAKES/GROUND MOTION 
Correlations between ground motion and building damage. 
Engineering intensity scale applied to the San Fernando 
earthquake of February 1971, 3:20063 (JAB-99-111) 
EARTHQUAKES/PROBABILITY 
Prediction of earthquake magnitude versus likelihood of selected 
surface regions o of the earth, 3:18227 
EARTHQUAKES/SEISMIC DETECTION 
Nuclear explosions and earthquakes. The parted vail, 3:19671 
EARTHWORMS 
See ANNELIDS 
EBR-2 REACTOR/ACOUSTIC MONITORING 
Measurement of the acoustic noise backgound in the Experimental 
Breeder Reactor II, upper plenum, 3:17698 (ANL-CT-77-29) 
EBR-2 REACTOR/BREEDING BLANKETS 
Effects of power and _ behavior on EBR-II blanket 
management, 3:1804 
EBR-2 REACTOR/CALORIMETERS 
Improved design for an active calorimeter, 3:17795 
EBR-2 REACTOR/DUCTS 
Irradiated EBR-II duct impact tests, 3:18024 (HEDL-TME-77-70) 
EBR-2 REACTOR/FAILED ELEMENT DETECTION 
Fission gas behavior in the EBR-II primary system, 3:18061 
EBR-2 REACTOR/FUEL ASSEMBLIES 
Effects of power and irradiation behavior on EBR-II blanket 
management, 3:18042 
EBR-2 REACTOR/FUEL ELEMENT FAILURE 
Experience with breached elements at EBR-II, 3:18057 
Fission product control at EBR-II, 3:18058 
Preparations at EBR-II for breached element operation, 3:18059 
EBR-2 REACTOR/FUEL MANAGEMENT 
Effects of power and irradiation behavior on EBR-II blanket 
management, 3:18042 
EBR-2 REACTOR/HYDROGEN METERS 
Operational experience with EBR-II water-to-sodium leak 
detection system, 3:18043 
EBR-2 REACTOR/IRRADIATION CAPSULES 
Design and use of the fission product source at EBR-II, 3:18060 
EBR-2 REACTOR/PRIMARY COOLANT CIRCUITS 
Structural analyses of the EBR-II primary system piping for the 
EBR-II SRM operating conditions, 3:18052 
EBR-2 REACTOR/REACTOR CONTROL SYSTEMS 
Upgrading the EBR-II reactor shutdown system, 3:17990 
EBR-2 REACTOR/REACTOR CORES 
Physics design of a safety research modification of EBR-II, 
3:17748 
EBR-2 REACTOR/REACTOR KINETICS 
Feasibility of irradiating ***U/***Th metal fuel experiments in 
EBR-II, 3:17741 
EBR-2 REACTOR/REACTOR OPERATION 
Reactor development program. Progress report, September 1977, 
3:18091 (ANL-RDP-63) 
EBR-2 REACTOR/SECONDARY COOLANT CIRCUITS 
Measurement of liquid sodium flow in the secondary system of the 
EBR-II by a neutron activation technique, 3:17697 (ANL-CT- 
77-25) 
EBR-2 REACTOR/STEAM GENERATORS 
Bore-side inspection of EBR-II steam generator tubes, 3:18053 
Operational experience with EBR-II water-to-sodium leak 
detection system, 3:18043 
EBR-2 REACTOR/ULTRASONIC TESTING 
Bore-side inspection of EBR-II steam generator tubes, 3:18053 
EBULLATED BED/TEST FACILITIES 
Study of ebullated bed fluid dynamics for H-Coal. Monthly 
progress report No. 2, October 1-November 1, 1977 (Literature 
survey and analysis), 3:16414 (FE-2588-2) 
ECCS 
(Emergency core cooling system.) 


EEL/NEOPLASMS 


Emergency core cooling system for nuclear reactors (Patent), 
18256 


ECCS/FILM BOILING 
Rewetting model using a generalized boiling curve (PWR, BWR), 
3:18234 


ECCS/HEAT TRANSFER 
BWR blowdown/emergency core cooling. Sixth quarterly 
progress report, April-June 30, 1977, 3:18104 (GEAP-NUREG- 
21304-6) 
Effects of pressures and materials to the quenching of solids 
(BWR, PWR), 3:18221 
Initial results of SUNYAB/EPRI combined injection reflood 
studies (PWR), 3:18222 
Rewetting model using a generalized boiling curve (PWR, BWR), 
3:18234 
ECCS/HYDRAULICS 
BWR blowdown/emergency core cooling. Sixth quarterly 
progress report, April-June 30, 1977, 3:18104 (GEAP-NUREG- 
21304-6) 
Initial results of SUNYAB/EPRI combined injection reflood 
studies (PWR), 3:18222 
Rewetting model using a generalized boiling curve (PWR, BWR), 
3:18234 
ECCS/HYDROGEN PRODUCTION 
Fission product gamma-ray energy absorption in emergency 
cooling solutions (BWR, PWR), 3:18212 
ECCS/MATHEMATICAL MODELS 
Exxon Nuclear Company WREM.-based generic PWR ECCS 
evaluation model: Palisades type combustion engineering piant 
large break example problem, 3:18132 (XN-75-64(A)) 
ECCS/PERFORMANCE TESTING 
BWR blowdown/emergency core cooling. Sixth quarterly 
progress report, April-June 30, 1977, 3:18104 (GEAP-NUREG- 
21304-6) 
ECCS/RADIATION HEATING 
Fission product gamma-ray energy absorption in emergency 
cooling solutions (BWR, PWR), 3:18212 
ECOLOGICAL COMMUNITIES 
See ECOSYSTEMS 
ECOLOGY/MATHEMATICAL MODELS 
Limit cycles in random environments, 3:19751 
ECONOMIC GROWTH 
Effect of energy conservation on economic growth, 3:18320 
ECONOMIC POLICY/GLOBAL ASPECTS 
Energy use proficiency: the validity of interregional comparisons, 
3:18405 
ECONOMICS 
Energy and the economy (Interplay of eco-, production, and 
economic systems), 3:18326 
ECONOMICS/EXPLOITATION 
United Nations Economic Commission for Africa (ECA): 
summary of its activities in the field of petroleum, 3:18449 
ECONOMICS/GLOBAL ASPECTS 
Oil crisis and the emerging world order, 3:18315 
ECONOMICS/MEETINGS 
47th ANZAAS Congress (abstracts). Vol. II, Sections 21-33, 
3:20790 
ECOSYSTEMS 
See also AQUATIC ECOSYSTEMS 
TERRESTRIAL ECOSYSTEMS 
Energy and the economy (Interplay of eco-, production, and 
economic systems), 3:18326 
ECOSYSTEMS/MONITORING 
Salt marsh microcosm: an experimental unit for marine pollution 
studies, 3:20021 (CONF-730386-) 
ECR HEATING 
Electron-cyclotron heating of plasma in toroidal systems, 3:20467 
ECR HEATING/PERFORMANCE 
Electron cyclotron heating in tokamaks, 3:20451 (ORNL/TM- 


6052) 
ECUADOR/OIL SPILLS 
St. Peter oil spill: an ecological and socio-economic study of 
effects, 3:16689 (IVL-B-334) 
EDTA 
(Ethylenediaminetetraacetic acid.) 
EDTA/SOLVENT PROPERTIES 
Research in nuclear chemistry. Progress report, March 1, 1977- 
February 28, 1978, 3:19335 (COO-1797-77) 
EDUCATION/MEETINGS 
47th ANZAAS Congress (abstracts). Vol. II, Sections 21-33, 
3:20790 
EDWIN I. HATCH-1 REACTOR 
See HATCH-]1 REACTOR 
EEL/NEOPLASMS 
Temperature-dependent growth and regression of epidermal 
tumors in the European eel (Anguilla anguilla L.), 3:20009 
Viruses of eels with and without stomatopapillomas (Anguilla 
anguilla, A. vulgaris), 3:19898 





EFFLUENTS (CHEMICAL) 


EFFLUENTS (CHEMICAL) 
See CHEMICAL EFFLUENTS 
EGR SYSTEMS 
See EXHAUST RECIRCULATION SYSTEMS 
EGYPTIAN ARAB REPUBLIC/PETROLEUM 
Arab oil producers and alternative sources of energy, 3:18432 
EHF RADIATION 
See MICROWAVE RADIATION 
EHRLICH ASCITES TUMOR/CELL PROLIFERATION 
Cell preparation, 3:19856 (LA-6898-PR) 
EHV AC SYSTEMS/CONTROL SYSTEMS 
Determining power system stabilizer parameters by the root-locus 
method, 3:17500 
EHV AC SYSTEMS/COST 
National power grids and extra-high-voltage systems in the 
ESCAP region. Energy Resources Development Series No. 14, 
3:17494 (NP-21952) 
EHV AC SYSTEMS/CRYOGENIC CABLES 
Resistive cryogenic cable, Phase III. Final report, 3:17503 (EPRI- 
EL-503 


EHV AC SYSTEMS/DESIGN 
National power grids and extra-high-voltage systems in the 
ESCAP region. Energy Resources Development Series No. 14, 
3:17494 (NP-21952) 
EHV AC SYSTEMS/OPERATION 
National power grids and extra-high-voltage systems in the 
ESCAP region. Energy Resources Development Series No. 14, 
3:17494 (NP-21952) 
EHV AC SYSTEMS/OWNERSHIP 
Major extra high voltage transmission lines, December 31, 1975 
(Map), 3:17493 
Major extra high voltage transmission lines, December 31, 1976 
(Map), 3:17490 
EHV AC SYSTEMS/STABILITY 
Determining power system stabilizer parameters by the root-locus 
method, 3:17500 
EHV DC SYSTEMS/LOAD MANAGEMENT 
New approach to load flow solution of integrated ac/dc system, 
3:17471 
EHV DC SYSTEMS/OWNERSHIP 
Major extra high voltage transmission lines, December 31, 1975 
(Map), 3:17493 
Major extra high voltage transmission lines, December 31, 1976 
(Map), 3:17490 
EINSTEINIUM 253/ISOTOPE PRODUCTION 
Transuranium Processing Plant semiannual report of production, 
status, and plans for period ending June 30, 1977, 3:19340 
(ORNL-5358) 
EINSTEINIUM COMPOUNDS/CHEMICAL PREPARATION 
Chemistry of a elements and compounds, 3:19338 
(ORNL-5297 
EINSTEINIUM COMPOUNDS/RADIOLUMINESCENCE 
Chemistry of transuranium elements and compounds, 3:19338 
(ORNL-5297 
EINSTEINIUM OXIDES/MELTING POINTS 
Chemistry of transuranium elements and compounds, 3:19338 
(ORNL-5297) 
ELASTOMERS 
See also RUBBERS 
ELASTOMERS/USES 
Rubber for offshore oil rigs: growing market, sophisticated 
compounds, specialized products, 3:19556 
ELECTRIC APPLIANCES 
See also AIR CONDITIONERS 
CLOTHES DRYERS 
CLOTHES WASHERS 
DISHWASHERS 
REFRIGERATORS 
STOVES 
WATER HEATERS 
ELECTRIC APPLIANCES/ENERGY EFFICIENCY 
Energy-efficiency improvements in residential gas and electric 
ovens, 3:18571 
ELECTRIC APPLIANCES/PERFORMANCE TESTING 
Energy-efficiency improvements in residential gas and electric 
ovens, 3:18571 
ELECTRIC BATTERIES 
(Devices for production and/or storage of electrical energy from 
chemical reactions; excludes FUEL CELLS and 
RADIOISOTOPE BATTERIES.) 
See also LEAD-ACID BATTERIES 
METAL-GAS BATTERIES 
ELECTRIC BATTERIES/DESIGN 
Off-peak energy storage concept for electric utilities. Part II. The 
water battery concept, 3:17433 
ELECTRIC BATTERIES/ECONOMICS 
Energy storage on electric utility systems, 3:17435 
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ELECTRIC BATTERIES/MATHEMATICAL MODELS 
Security assessment of power systems including energy storage. 
Progress report, January 1, 1977-July 1, 1977, 3:17445 (COO- 
4206-1 


ELECTRIC BATTERIES/PERFORMANCE TESTING 

M.A.N. electrobus experience gained in large-scale tests (In 

German and English), 3:18690 
ELECTRIC BATTERIES/PLANNING 
Proposals for the further development of energy storage systems 
for electric road vehicles, 3:18269 
ELECTRIC BATTERIES/TECHNOLOGY ASSESSMENT 
Energy storage on electric utility systems, 3:17435 
ELECTRIC BATTERIES/USES 
Wireless trolley bus (In French), 3:18684 
ELECTRIC BRIDGES/CRITICAL CURRENT 
Current-voltage characteristics of NbSez superconducting 
microbridges, 3:19374 
ELECTRIC CABLES 
See also COAXIAL CABLES 
CRYOGENIC CABLES 
SUPERCONDUCTING CABLES 
ELECTRIC CABLES/FIRES 
Preliminary report on fire protection research program (July 6, 
1977 test), 3:18124 _ D-77-1424) 
ELECTRIC CONDENSER: 
See CAPACITORS 
ELECTRIC CONDUCTIVITY 
See also IONIC CONDUCTIVITY 
SUPERCONDUCTIVITY 
ELECTRIC CONDUCTIVITY/MEASURING METHODS 

Scanning electron microscope technique for measuring electrical 
conductivity: application to tetrathiafulvalene- 
tetracyanoquinodimethane, 3:19178 (COO-1198-1185) 

ELECTRIC CONTACTORS 
See SWITCHES 
ELECTRIC DISCHARGES 
See also ELECTRIC SPARKS 
ELECTRIC DISCHARGES/PLASMA INSTABILITY 

Ionizational instability in the plasma of an externally sustained 

discharge, 3:20575 
ELECTRIC FILTERS/DESIGN 

Adaptive noise canceller (24 Aug 1976) (Engineering Materials) (3 

drawings), 3:19538 (CAPE-2549) 
ELECTRIC GENERATORS 

(Rotating generators only; excludes DIRECT ENERGY 

CONVERTERS.) 
See also TURBOGENERATORS 
ELECTRIC GENERATORS/ANGULAR VELOCITY 

Electromagnetic instrumentation for rotational machinery 

monitoring and control, 3:17477 
ELECTRIC GENERATORS/ION DETECTION 

Monitoring of small particles in gas-cooled electrical machine by 

ion counting method, 3:17946 
ELECTRIC GENERATORS/MONITORING 

Monitoring and diagnostic systems for power plant machinery 

(PWR, BWR), 3:17573 
ELECTRIC GENERATORS/PERFORMANCE 

Monitoring and diagnostic systems for power plant machinery 

(PWR, BWR), 3:17573 
ELECTRIC GENERATORS/TORQUE 

Electromagnetic instrumentation for rotational machinery 

monitoring and control, 3:17477 
ELECTRIC HEATING/ENERGY CONSERVATION 

New trend in electroheat. Electroheat technology in industry and 

national use of electricity, 3:18610 
ELECTRIC HEATING/TECHNOLOGY ASSESSMENT 

New trend in electroheat. Electroheat technology in industry and 

national use of electricity, 3:18610 
ELECTRIC MOTORS/ANGULAR VELOCITY 
Electromagnetic instrumentation for rotational machinery 
monitoring and control, 3:17477 
ELECTRIC MOTORS/DESIGN 
Linear-induction-motor slide drive, 3:19361 (Y-2089) 
ELECTRIC MOTORS/TORQUE 

Electromagnetic instrumentation for rotational machinery 

monitoring and control, 3:17477 
ELECTRIC POWER/CHARGES 

Capital costs and capital requirements (Rate design and effects on 
power demand), 3:18463 

Impact of the national energy plan on solar economics (Economic 
analysis of solar space heating and solar water heating by state), 
3:17133 (LA-UR-77-2694) 

Survey of residential utility costs, 1975-77: comparative impacts 
on residential electric and natural gas consumers, 3:18558 
(FEA/U-77-353) 

ELECTRIC POWER/CONSUMPTION RATES 

Strategies for energy-efficient water-supply and wastewater 

systems, 3:18506 
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ELECTRIC POWER/DEMAND FACTORS 
Forecast of energy consumption and peak load in the 
Consolidated Edison residential sector, 3:18465 
Issues in the future supply of electricity to the Northeast (1985 and 
2000), 3:18460 (BNL-50553) 
Models for planning investments in electric power and water 
supply in Saudi Arabia, 3:18318 
ELECTRIC POWER/ENERGY STORAGE 
Energy storage on electric utility systems, 3:17435 
Seasonal energy-storage requirements. Final report for Project 
8982, June 30, 1976-September 30, 1976, 3:18410 (COO/2906-1) 
ELECTRIC POWER/FORECASTING 
Forecast of energy consumption and peak load in the 
Consolidated Edison residential sector, 3:18465 
Integrated supply-demand projects for energy growth (Use of 
Ted Sedkaslesy Assessment model), 3:18411 (EPRI-PS-535- 


PB in the future supply of electricity to the Northeast (1985 and 
2000), 3:18460 (BNL-50553) 
ELECTRIC POWER/HEALTH HAZARDS 
Problems of electrical safety in the national economy: a 
monograph, 3:19346 (DOE-tr-21) 
ELECTRIC POWER/LOAD MANAGEMENT 
Energy storage on electric utility systems, 3:17435 
en for load-control applications: a Wisconsin perspective, 
7431 


ELECTRIC POWER INDUSTRY/RELIABILITY 
Optimization of reliability data system. Interim report, 3:18461 
(EPRI-NP-543) 
ELECTRIC RAILWAYS 
See also ELECTRIC-POWERED VEHICLES 
RAPID TRANSIT SYSTEMS 


TRAINS 
ELECTRIC RAILWAYS/REVIEWS 
Electrification for environmentalists. I and II, 3:18702 
ELECTRIC SPARKS 

Heuristic approach to spark initiation of reactive solids, 3:20058 

(SAND-77-1649) 

ELECTRIC SWITCHES 
See SWITCHES 

ELECTRIC UTILITIES 
See PUBLIC UTILITIES 

Case against private utility involvement in solar/insulation 
programs, 3:18511 (NP-22400) 

ELECTRIC UTILITIES/CAPITAL 

Capital costs and capital requirements (Rate design and effects on 
power demand), 3:18463 

ELECTRIC UTILITIES/CHARGES 

Measuring the impact of residential gas and electric rates 
(Methodology and data base), 3:18308 

Regulatory incentives for efficient energy use, 3:18402 

ELECTRIC UTILITIES/COMPARATIVE EVALUATIONS 

Survey of residential utility costs, 1975-77: comparative impacts 
on residential electric and natural gas consumers, 3:18558 
(FEA/U-77-353) 

ELECTRIC UTILITIES/DATA PROCESSING 

Optimization of reliability data system. Interim report, 3:18461 
(EPRI-NP-543) 

ELECTRIC UTILITIES/ENERGY CONSUMPTION 

Energy consumption data base. Vol. III, Chapter 8. Material 
inputs to electric utilities, 1967, 1971, 1974. Draft final report, 
3:18485 (TID-27984) 

Energy consumption data base. Volume II. User’s manual. Final 
report, 3:18488 (TID-27987) 

Energy consumption data base. Volume I. Summary document. 
Final report, 3:18489 (TID-27988) 

Energy consumption data base. Volume III. Introductory chapter 
to sectoral studies documentation. Final report (Data base 
contents and glossary of terms), 3:18492 (TID-27991) 

ELECTRIC UTILITIES/FUELS 
Electric utility fuel choice behavior in the United States, 3:18468 
ELECTRIC UTILITIES/INFORMATION SYSTEMS 

Optimization of reliability data system. Interim report, 3:18461 
(EPRI-NP-543) 

ELECTRIC UTILITIES/LOAD MANAGEMENT 

Forecast of energy consumption and peak load in the 
Consolidated Edison residential sector, 3:18465 

Impact of a future population of electric vehicles on the electric 
power industry, 3:18701 

ELECTRIC UTILITIES/OFF-PEAK ENERGY STORAGE 

Off-peak energy storage concept for electric utilities. Part II. The 

water battery concept, 3:17433 
ELECTRIC UTILITIES/POWER DEMAND 

Forecast of energy consumption and peak load in the 

Consolidated Edison residential sector, 3:18465 
ELECTRIC UTILITIES/POWER DISTRIBUTION 

EPRI distribution automation program, 3:18474 

Field demonstration of communications systems for distribution 
automation, 3:18473 


ELECTRIC-POWERED VEHICLES/ELECTRIC MOTORS 


ELECTRIC UTILITIES/REGULATIONS 
Analysis of comprehensive cost adjustment mechanisms for the 
utility industry, 3:18425 (TID-28046) 
Electric generation: issues of scale and political authority, 3:18469 
Simulating the impact of regulatory changes on electric utilities, 
3:18462 
ELECTRIC UTILITIES/RELIABILITY 
Power grid economics in a peak-load-pricing framework, 3:18472 
ELECTRIC UTILITIES/RESOURCE CONSERVATION 
Regulatory incentives for efficient energy use, 3:18402 
ELECTRIC UTILITIES/SIMULATION 
Simulating the impact of regulatory changes on electric utilities, 
3:18462 
ELECTRIC UTILITIES/SOCIO-ECONOMIC FACTORS 
Electric generation: issues of scale and political authority, 3:18469 
ELECTRICAL EQUIPMENT 
See also ANTENNAS 
CAPACITORS 
CIRCUIT BREAKERS 
CURRENT LIMITERS 
ELECTRIC BRIDGES 
LIGHTNING ARRESTERS 
RELAYS 
SWITCHES 
ELECTRICAL EQUIPMENT/CIRCUIT BREAKERS 
Outlook for the use of vacuum breaker switches in high current 
motors for hydraulic transport, 3:16531 
ELECTRICAL INSULATION/DIELECTRIC PROPERTIES 
Detection and localization of electrical breakdowns in metal- 
enclosed high-voltage SF installations, 3:17491 (ORNL-tr- 
4558 


) 
ELECTRICAL INSULATION/FABRICATION 
Sputtering methods and their applications in technology, 3:18872 
(BNWL-tr-281) 
ELECTRICAL INSULATION/MECHANICAL PROPERTIES 
Development of high-mechanical strength electrical insulations for 
tokamak toroidal field coils, 3:20676 (CONF-771029-137) 
ELECTRICAL INSULATION/PHYSICAL RADIATION 
EFFECTS 
Radiation effects on insulators for superconducting magnets, 
3:20683 (ORNL/TM-6193) 
ELECTRICAL INSULATORS/BREAKDOWN 
Surface flashover voltage of spacers in vacuum at cryogenic 
temperatures, 3:19385 
ELECTRIC-POWERED VEHICLES 
See also ELECTRIC RAILWAYS 
ELECTRIC-POWERED VEHICLES/BATTERY CHARGERS 
Charging equipment for electric road vehicles. Basic requirements 
as seen by the utilities with special emphasis on harmonics, 
3:17391 
ELECTRIC-POWERED VEHICLES/BATTERY CHARGING 
Effect of re-charging rate on the daily range of an electric van, 
3:18280 
ELECTRIC-POWERED VEHICLES/COST BENEFIT 
ANALYSIS 
Development of cost-effective battery electric road vehicles, 
3:18672 
ELECTRIC-POWERED VEHICLES/DEMONSTRATION 
PROGRAMS 
Copper electric town car, 3:18691 
Development of electric vehicles at Toyota, 3:18697 
Electric delivery vans above the 45th parallel in North America 
(In French and English), 3:18683 
Hybrid propulsion systems for electric road vehicles for short 
range public passenger transport/test and operational 
experience/prospects (In German and English), 3:18687 
ELECTRIC-POWERED VEHICLES/DESIGN 
Approach to personal transportation for the physically 
handicapped, 3:18699 
Townobile electric city transit system, 3:18682 
Traction circuits for dual system trolleybus and autobus (In 
French), 3:18685 
ELECTRIC-POWERED VEHICLES/ELECTRIC BATTERIES 
Development of electrochemical power sources for electric 
traction (Discussion of numerous types), 3:18277 
Proposals for the further development of energy storage systems 
for electric road vehicles, 3:18269 
Wireless trolley bus (In French), 3:18684 
ELECTRIC-POWERED VEHICLES/ELECTRIC 
CONTROLLERS 
High current transistor output systems for motor controls, 3:18668 
Performance of several electronic traction circuits for light and 
heavy electric vehicles (In French), 3:18671 
Technical and economic evolution of transistorized drives: their 
application to an electric vehicle (In French), 3:18669 
Transistorized electronic controls (In French), 3:18670 
ELECTRIC-POWERED VEHICLES/ELECTRIC MOTORS 
Fiat's electric vans for ENEL, 3:18696 





ELECTRIC-POWERED VEHICLES/ENERGY 


ELECTRIC-POWERED VEHICLES/ENERGY 
CONSERVATION 
Petroleum savings from auto electrification, 3:18592 
ELECTRIC-POWERED VEHICLES/ENERGY 
CONSUMPTION 
Comparison between the primary energy consumption of electric 
and — powered vehicles (In German and English), 
3:18 


ELECTRIC-POWERED VEHICLES/FEASIBILITY STUDIES 
Impacts of future use of electric cars in US cities (Paper given in 
nglish, French, and German), 3:18660 
ELECTRIC-POWERED VEHICLES/GOVERNMENT 
POLICIES 
Principles of government involvement in France with respect to 
electric vehicles (In French), 3:18663 
ELECTRIC-POWERED VEHICLES/HYDROGEN FUEL 
CELLS 
Hydrogen fuel cell for traction application, 3:18525 
ELECTRIC-POWERED VEHICLES/IRON-NICKEL 
BATTERIES 
Near-term advanced vehicle batteries, 3:18268 
ELECTRIC-POWERED VEHICLES/LEAD-ACID BATTERIES 
Basic requirements for the various items of equipment for 
supplying energy to electrically driven road vehicles from the 
point of view of the user, 3:18281 
Main experiments carried out to date by the Compagnie 
Europeenne d’Accumulateurs, 3:18275 
Near-term advanced vehicle batteries, 3:18268 
New energy sources for electric vehicles: development status, 
3:18272 
Recommended technique for re-energizing lead-acid batteries in 
all-electric and heat engine/battery electric hybrid road 
vehicles, 3:18278 
Testing of light and heavy electric vehicles at EDF. Discussion of 
problems they (In French), 3:18693 
ELECTRIC-POWERED VEHICLES/LITHIUM-WATER-AIR 
BATTERIES 
Lithium-water-air battery for automotive propulsion, 3:18271 
ELECTRIC-POWERED VEHICLES/MARKET 
portunities for naa ee cag road vehicles, 3:18664 
ELECTRIC-POWERED VEHICLES/MECHANICAL 
TRANSMISSIONS 
Comparison of electric drives for road vehicles (In German and 
English), 3:18674 
Descripton and tests of two electric vehicles with variable belt 
transmission (In French), 3:18677 
Performance of an electric van fitted with a hydrodynamic torque 
converter transmission, 3:18678 
Simple electric drives with secondary gear drives conception and 
operating results (In German and English), 3:18680 
Studies of electric vehicle drives, illustrated by the example of an 
urban estate car (In German and English), 3:18676 
Torque converters make electric vehicles competitive, 3:18679 
Van drive with electronic dc choppers and mechanical gear box 
(In German and English), 3:18681 
ELECTRIC-POWERED VEHICLES/MEETINGS 
Fourth international electric vehicle symposium. Volume 1 
(Dusseldorf, Aug. 31-Sept. 2, 1976), 3:18658 
Fourth international electric vehicle symposium. Volume 2 
(Dusseldorf, Aug. 31-Sept. 2, 1976), 3:18700 
ELECTRIC-POWERED VEHICLES/NICKEL-ZINC 
BATTERIES 
— of large size nickel-zinc cells for electric vehicles, 
:18270 
Near-term advanced vehicle batteries, 3:18268 
-~ energy sources for electric vehicles: development status, 
718272 
Nickel-zinc battery: a viable alternative for vehicle powering, 
3:18276 
ELECTRIC-POWERED VEHICLES/OPERATION 
DUO-BUS, a suburban bus with electric drive, supplied either 
from overhead wire or from battery (In German and English), 
3:18689 
Townobile electric city transit system, 5.18682 
ELECTRIC-POWERED VEHICLES/PERFORMANCE 
TESTING 


Comparison of an electric versus a gasoline powered utility truck 
in two years of service test programs, 3:18661 

Concept of new use of electricity: example of an urban electric 
vehicle, 3:18657 

Testing of small electric vehicles for the urban operational needs 
of electricity distribution systems (In French), 3:18692 

Testing of light and heavy electric vehicles at EDF. Discussion of 
problems they pose (In French), 3:18693 

United States Postal Service Electric Vehicle Program, 3:18659 

ELECTRIC-POWERED VEHICLES/POWER DEMAND 

Impact of a future population of electric vehicles on the electric 

power industry, 3:18701 
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ELECTRIC-POWERED VEHICLES/RANGE 
Computer simulation of automobile use patterns for defining 
battery requirements for electric cars, 3:18667 
ELECTRIC-POWERED VEHICLES/REGULATIONS 
Institutional factors in transportation systems and their potential 
for bias toward vehicles of particular characteristics. Final 
report, 3:18590 (HCP/M1043-01) 
ELECTRIC-POWERED VEHICLES/RESEARCH PROGRAMS 
Development of electric vehicles in Czechoslovakia (In German 
and English), 3:18698 
Utility electric vehicle, electric autobus: status. Development of 
these products by SOVEL (In French), 3:18686 
ELECTRIC-POWERED VEHICLES/ROAD TESTS 
Description and first on the road tests of the Vespa Elettrocar 
commercial three wheeler, 3:18695 
M.A.N. electrobus experience gained in large-scale tests (In 
German and English), 3:18690 
On-the-road evaluation of the efficiency of propulsion system of 
city vans (In English and French), 3:18673 
Preliminary results of trials of electrically driven commercial 
vehicles (In German and English), 3:18688 
User experience with the Enfield car, 3:18694 
ELECTRIC-POWERED VEHICLES/SOCIO-ECONOMIC 
FACTORS 
Battery: electric road transport as part of an aggregate transport 
system (In German and English), 3:18665 
ELECTRIC-POWERED VEHICLES/SODIUM-SULFUR 
BATTERIES 
Na/S co as a source of motive power for electric vehicles, 
3:182 
New energy sources for electric vehicles: development status, 
3:18272 
Research and development of a sodium-sulfur battery. Subproject: 
development of unconventional processes for production of 
solid beta-alumina electrolytes and development.of sodium 
electrodes, 3:18282 (ORNL-tr-4466) 
Sodium/sulphur battery design and development for motive 
power applications, 3:18274 
ELECTRIC-POWERED VEHICLES/SPEED REGULATORS 
Optimum battery reconnect for a field controlled electric vehicle 
(Patent), 3:18656 
ELECTRIC-POWERED VEHICLES/TECHNOLOGY 
ASSESSMENT 
Concept of new use of electricity: example of an urban electric 
vehicle, 3:18657 
Electric vehicles from the present to the future (In French), 
18662 


Pictorial characterization of worldwide electric and hybrid 
vehicles, 3:18655 (CONF-770373-) : 
Utility electric vehicle, electric autobus: status. Developnient of 
these products by SOVEL (In French), 3:18686 
ELECTRIC-POWERED VEHICLES/TRANSISTOR 
SWITCHING CIRCUITS 
Development of a series of high-performance choppers using the 
power transistor in switching mode (In French), 3:18675 
ELECTRIC-POWERED VEHICLES/ZINC-AIR BATTERIES 
New energy sources for electric vehicles: development status, 
3:18272 
ELECTROCHEMISTRY 
Molten-salt systems (Fuel cells), 3:18526 (ORNL-5297) 
ELECTROCHEMISTRY/MAGNETIC FIELDS 
Magnetic field effects on Ti/flowing electrolyte electrochemistry; 
anodic polarization of FeS2, 3:19316 (ORNL-5297) 
ELECTROJETS/ANNUAL VARIATIONS 
Monthly and annual trends in geomagnetic-solar phenomena; a 
verification of the Sun's internal meridional circulation. Bulletin 
No. 142, 3:20096 (NP-22769) 
ELECTROLYSIS/CATALYSTS 
Oz electrocatalysts for water electrolysis (RuO/sub x/), 3:17069 
(BNL-21165) 
ELECTROLYSIS/MEETINGS 
Proceedings of the first International Energy Agency water 
electrolysis workshop, 3:17051 (BNL-21165) 
ELECTROLYSIS/RESEARCH PROGRAMS 
Water electrolysis research activities at Brookhaven National 
Laboratory, 3:17052 (BNL-21165) 
ELECTROLYTIC CELLS 
Alsthom-Exxon electrolyzer (Bipolar type), 3:17056 (BNI321165) 
Contribution of unipolar technology in water electrolysis, 3:17055 
(BNL-21165) 
Current activities and interests of BBC in the field of water 
electrolysis, 3:17053 (BNL-21165) 
Electrolytic hydrogen: a prognosis, 3:17054 (BNL-21165) 
Electrolyzers in a HCPS system: evaluation for New York State 
grid, 3:17067 (BNL-21165) 
Lurgi electrolyzer, 3:17058 (BNL-21165) 
Perspectives and research and development program for high- 
— vapor phase electrolysis of water, 3:17061 (BNL- 
21165) : 
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Water electrolysis: the status of the technology in the United 
——— (Bipolar filter press electrolyzers), 3:17059 (BNL- 
21165) 


Water vapor electrolysis at high temperatures, 3:17062 (BNL- 
65 
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ELECTROLYTIC CELLS/DESIGN 
Conceptual design of large scale water electrolysis plant using 
solid polymer electrolyte technology, 3:17072 
Review of the solid polymer electrolyte water electrolysis 
technology, 3:17060 (BNL-21165) 
ELECTROLYTIC CELLS/PERFORMANCE 
Review of the solid polymer electrolyte water electrolysis 
technology, 3:17060 (BNL-21165) 
ELECTROMAGNETIC FIELDS/HEALTH HAZARDS 
Problems of electrical safety in the national economy: a 
monograph, 3:19346 (DOE-tr-21) 
ELECTROMAGNETIC ISOTOPE SEPARATORS/ 
PERFORMANCE 
Study of nuclei far from stability with TRISTAN II at the High 
Flux Beam Reactor at Brookhaven, 3:18028 (IS-4270) 
ELECTROMAGNETIC PUMPS 
Electromagnetic pump for FBR, 3:17720 
ELECTROMAGNETIC RADIATION 
See also GAMMA RADIATION 
LASER RADIATION 
MICROWAVE RADIATION 
SYNCHROTRON RADIATION 
ULTRAVIOLET RADIATION 
X RADIATION 
ELECTROMAGNETIC RADIATION/RADIATION 
MONITORING 
Measurements for the safe use of radiation, 3:19956 (NBS-SP-456) 
ELECTROMAGNETIC RADIATION/REFLECTION 
Reflection of electromagnetic waves by a moving lossy plasma 
medium, 3:20614 
ELECTRON BEAM WELDING/PENETRATION DEPTH 
Control of spiking in partial penetration of electron beam welds. 
Final report, 1 October 1969-1 October 1976, 3:18862 (Y/Sub- 
3347/1) 
ELECTRON BEAMS/BEAM EMITTANCE 
Emmittance and transport of intense hollow electron beams, 
3:20712 (UCID-17670) 
ELECTRON BEAMS/BEAM MONITORING 
Technique to measure distribution of electron current density and 
electron trajectories in a high current relativistic electron beam, 
3:19639 
ELECTRON BEAMS/BEAM TRANSPORT 
Emmittance and transport of intense hollow electron beams, 
3:20712 (UCID-17670) 
ELECTRON BEAMS/COLLIMATORS 
Electron beam collimator (Patent), 3:19628 
ELECTRON BEAMS/DEPTH DOSE DISTRIBUTIONS 
Calculation of high energy radiotherapeutic electron field, 3:20426 
ELECTRON COLLISIONS 
See also ELECTRON-ATOM COLLISIONS 
ELECTRON-MOLECULE COLLISIONS 
ELECTRON COLLISIONS/BACKSCATTERING 
Experimental electron backscatter fractions for molybdenum and 
tungsten (0 to 30 keV electrons), 3:20120 
ELECTRON COLLISIONS/DESORPTION 
Electron- and photon-induced desorption, 3:20126 
ELECTRON COLLISIONS/EXCITATION 
X-ray emission from the surface region of solids, 3:20127 
ELECTRON COLLISIONS/INNER-SHELL IONIZATION 
X-ray satellites (Holes, production mechanisms), 3:20138 
ELECTRON COLLISIONS/IONIZATION 
Analytic yield spectra for electrons on He, 3:20147 
ECTRON CONFIGURATION (ATOMS) 
See ELECTRONIC STRUCTURE 
ELECTRON CYCLOTRON-RESONANCE H 
See ECR HEATING 
ELECTRON DETECTION/SURFACE BARRIER DETECTORS 
Silicon surface barrier detector telescope for electrons (0.5 to 1 
MeV), 3:19647 (RLO/1388-362) 
ELECTRON DOSIMETRY/DEPTH DOSE DISTRIBUTIONS 
Magnetic enhancement of electron dose distribution in radiation 
therapy, 3:20427 
ELECTRON MICROSCOPY/SAMPLE PREPARATION 
Totally automatic critical point dryer, 3:19842 
ELECTRON SPECTROSCOPY 
See also AUGER ELECTRON SPECTROSCOPY 
Surface chemical analysis with a combined ESCA/Auger 
apparatus, 3:19252 
ELECTRON TUBES 
See also GAS DISCHARGE TUBES 
ELECTRON TUBES/DESIGN 
Controllatron tube (14 Dec 1976) (Engineering Materials) (86 
drawings), 3:19536 (CAPE-2556) 


ELMO BUMPY TORUS/SPECIFICATIONS 


ELECTRON-ATOM COLLISIONS/COULOMB SCATTERING 
a in forward elastic scattering of electrons by atoms, 
:2017 
ELECTRON-ATOM COLLISIONS/ELASTIC SCATTERING 
Variational method in atomic scattering, 3:20167 (ORO-4881-13) 
ELECTRON-ATOM COLLISIONS/INELASTIC SCATTERING 
Variational method in atomic scattering, 3:20167 (ORO-4881-13) 
ELECTRON-ATOM COLLISIONS/IONIZATION 
Study of the pair Fourier transforms of the electronic wave 
functions of atoms, molecules, and solids on the basis of high- 
energy (y, 2e) and (e, 3e) scattering, 3:20172 
ELECTRON-ATOM COLLISIONS/SCATTERING 
Correlation effects in electron scattering and attachment by open- 
shell atoms, 3:20174 
ELECTRONIC CIRCUITS 
See also LOGIC CIRCUITS 
PRINTED CIRCUITS 
ELECTRONIC CIRCUITS/COMPUTER-AIDED DESIGN 
User's guide for GRAPEL: graph for engineering language, 
3:19521 (BNL-50585) 
ELECTRONIC DATA PROCESSING 
See DATA PROCESSING 
ELECTRONIC STRUCTURE 
(For electron configuration in atoms and molecules, and electron 
band structure in solids.) 
Calculation of properties with the coupled-cluster method, 
3:20241 
Coupled-cluster method for excitation energies, 3:20239 
Existence and reality of solutions of the coupled-cluster equations, 


3:20240 
ELECTRONIC STRUCTURE/GROUND STATES 
Linked-diagram expansion of the ground state of a many-electron 
system: a time independent derivation, 3:20156 
ELECTRONIC STRUCTURE/MANY-BODY PROBLEM 
Graph theoretical concepts for the unitary group approach to the 
many-electron correlation problem, 3:20185 
ELECTRON-MOLECULE COLLISIONS/IONIZATION 
Ionizational instability in the plasma of an externally sustained 
discharge, 3:20575 
ELECTRON-NUCLEON INTERACTIONS/DEEP INELASTIC 
SCATTERING 
Study of quark structure functions, 3:20215 
ELECTRON-POSITRON INTERACTIONS/ANNIHILATION 
Charmed meson production and decay, 3:20203 (LBL-6723) 
D meson production and decay in e* e~ annihilation at 4.03 and 
4.41 GeV c.m. energy, 3:20204 
Interpretation of anomalous ep events produced in e* e- 
annihilation, 3:20205 (SLAC-PUB-1764) 
ELECTRON-RING ACCELERATORS/REVIEWS 
Collective heavy-ion accelerator at Dubna, 3:19603 
ELECTRONS/MANY-BODY PROBLEM 
Graph theoretical concepts for the unitary group approach to the 
many-electron correlation problem, 3:20185 
Linked-diagram expansion of the ground state of a many-electron 
system: a time independent — 3:20156 
ELECTRONS/SLOWING-DOW 
Electron slowing-down spectra in Slide metal, 3:20380 
ELECTROSTATIC PRECIPITATORS/ECONOMICS 
Industrial gas cleaning: principles and practice of the control of 
gaseous and particulate emissions (Book), 3:19567 
ELECTROSTATIC PRECIPITATORS/OPERATION 
Industrial gas cleaning: principles and pegs of the control of 
gaseous and particulate emissions (Book), 3:19567 
ELECTROSTATIC PRECIPITATORS/PERFORMANCE 
Industrial gas cleaning: principles and practice of the control of 
gaseous and particulate emissions (Book), 3:19567 
ELEMENT 105/ALPHA DECAY 
Nuclear chemistry, 3:19330 (ORNL-5297) 
ELEMENT 105/SPONTANEOUS FISSION 
Nuclear chemistry, 3:19330 (ORNL-5297) 
ELEMENTS 
See also METALS 
TRANSURANIUM ELEMENTS 
ELEMENTS/ME7ABOLISM 
Trace element metabolism, 3:19999 (LA-6898-PR) 
ELMO BUMPY TORUS/BREEDING BLANKETS 
Practical blanket design for a toroidal fusion reactor, 3:20648 
(CONF-771029-98) 
ELMO BUMPY TORUS/CHARGED-PARTICLE TRANSPORT 
Numerical model for radial transport in the ELMO Bumpy Torus, 
3:20515 (ORNL/TM-6013) 
ELMO BUMPY TORUS/ECONOMICS 
Economic analvsis of EBT reactor, 3:20620 (CONF-771029-80) 
ELMO BUMPY TORUS/PLANNING 
ELMO Bumpy Torus (EBT) reactor, 3:20624 (CONF-771056-6) 
ELMO BUMPY TORUS/SPECIFICATIONS 
Physics and engineering aspects of the EBT reactor, 3:20621 
(CONF-771029-81) 





ELMO BUMPY TORUS/TRANSPORT THEORY 


ELMO BUMPY TORUS/TRANSPORT THEORY 
Numerical model for radial transport in the ELMO Bumpy Torus, 
3:20515 (ORNL/TM-6013) 
EMBRITTLEMENT 
Embrittlement mechanisms in a hydrogen environment, 3:19012 
EMBRYOS/RADIOSENSITIVITY 
Radioecological studies of amphibians. Annual progress report, 
June 16, 1974-June 15, 1975 (Freshwater ecosystems), 3:19808 
(RLO-2227-T8-7) 
EMERGENCY CORE COOLING SYSTEM 
See ECCS 
EMISSIVITY/MEASURING INSTRUMENTS 
Instruments for measurement of absorptance and emittance, 
3:17304 
EMPLOYMENT/FORECASTING 
Labor Market Projections Model (LMPM) report on second year 
activities, 3:18305 (LBL-6747) 
EMPLOYMENT/SIMULATION 
Labor Market Projections Model (LMPM) report on second year 
activities, 3:18305 (LBL-6747) 


(Ethyl methanesulfonate.) 
EMS/BIOLOGICAL EFFECTS 
Interactions of carcinogens with human cell DNA: damage and 
repair, 3:20014 
ENAMELS/ABSORPTIVITY 
Porcelain enamels for solar collector applications, 3:17309 
ENAMELS/WEATHERING 
Vitreous coatings for solar collectors, 3:17313 
ENDANGERED SPECIES/MONITORING 
Environmental status of the Lake Michigan region. Volume II. 
Natural areas of the Lake Michigan drainage basin and 
endangered or threatened plant and animal species, 3:19765 
(ANL/ES-40(Vol.2)) 
ENDOCRINE DISEASES 
See also DIABETES MELLITUS 
ENDOCRINE DISEASES/DIAGNOSTIC TECHNIQUES 
Fluorescent imaging in pediatrics (Book: Pediatric Nuclear 
Medicine), 3:19879 
ENERGY 
See also GEOTHERMAL ENERGY 
NUCLEAR ENERGY 
SOLAR ENERGY 
ENERGY/RESEARCH PROGRAMS 
Brookhaven highlights: a two year report, July 1974-June 1976, 
3:20791 (BNL-50525) 
Energy systems and statistics. Progress report, April-June 1977, 
3:18355 (LA-7042-PR) 
ENERGY/TECHNOLOGY ASSESSMENT 
Energy systems and statistics. Progress report, April-June 1977, 
3:18355 (LA-7042-PR) 
ENERGY ACCOUNTING 
Analysis of total energy and labor for industrial plants, 3:18598 
Development in an arid region: the energy picture, 3:18348 
Energy accounting as a policy analysis tool. Prepared for the 
Committee on Science and Technology, U.S. House of 
Representatives, Ninety-Fourth Congress, second session by the 
Environment and Natural Resources Division, Congressional 
Research Service, Library of Congress, 3:18302 
Energy balance of food legume production, 3:18599 
Large-scale industrial energy audit: the U.S. ERDA facilities at 
Hanford, Washington, 3:18497 
ENERGY ACCOUNTING/ECONOMICS 
Economics and accounting of energy, 3:18289 
ENERGY ACCOUNTING/PROFITS 
—— crs and analysis: the Carborundum system, 
ef 


ENERGY ANALYSIS 

Analysis of total energy and labor for industrial plants, 3:18598 

Availability analysis, 3:18294 

Comprehensive community planning for energy management and 
conservation. First interim report. Volume II. Appendices, 
3:18384 (HIT-693(Vol.2)(App.)) 

Comprehensive community planning for energy management and 
conservation. First interim report. Volume I. Technical report, 
3:18383 (HIT-693(Vol.1)) 

Energy accounting as a policy analysis tool. Prepared for the 
Committee on Science and Technology, U.S. House of 
Representatives, Ninety-Fourth Congress, second session by the 
Environment and Natural Resources Division, Congressional 
Research Service, Library of Congress, 3:18302 

a ‘acres and analysis: the Carborundum system, 

1 


Energy and development: an ecological approach, 3:18319 
Energy consumption data base. Volume III, Chapter 4, Part 5. 
21980)" metals industry, SIC 33. Final report, 3:18481 (TID- 
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Energy consumption data base. Volume III, Chapter 3. The 
construction sector, SIC Division C. Final report, 3:18483 
(TID-27982) 

Energy consumption data base. Volume III, Chapter 2. The 
mining sector, SIC Division B. Final report, 3:18484 (TID- 
27983) 

Energy consumption data base. Vol. III, Chapter 8. Material 
inputs to electric util:ties, 1967, 1971, 1974. Draft final report, 
3:18485 (TID-27984): 

Energy consumption data base. Volume III, Chapter 4, Part 1. 
Small industries, SIC, 20-25, 27, 30-32, 34-39, 3:18486 (TID- 
27985) 

Energy consumption data base. Volume III, Chapter 4, summary. 
Manufacturing sector, SIC 20-39. Final report, 3:18487 (TID- 
27986) 

Energy consumption data base. Volume II. User’s manual. Final 
report, 3:18488 (TID-27987) 

Energy consumption data base. Volume I. Summary document. 
Final report, e. 18489 (TID-27988) 

Energy consumption data base. Volume III, Chapter 1. The 
agricultural sector, SIC Division A. Final report, 3:18490 (TID- 
27989) 

Energy consumption data base. Volume III, Chapter 4, Part 4. 
Petroleum and coal products, SIC 29. Final report, 3:18491 
(TID-27990) 

Energy consumption data base. Volume III. Introductory chapter 
to sectoral studies documentation. Final report (Data base 
contents and glossary of terms), 3:18492 (TID-27991) 

Energy consumption data base. Volume III, Chapter 7. Household 
sector. Final report, 3:18493 (TID-27992) 

Energy consumption data base. Volume III, Chapter 4, Part 2. 
ra and allied products, SIC 26. Final report, 3:18494 (TID- 


Energy teenth measurement for integrated energy systems, 
3:18375 
Energy evaluation of urban modes and systems: it all depends on 
how you measure it (Identifying pitfalls), 3:18291 
Energy systems and statistics. Progress report, April-June 1977, 
3:18355 (LA-7042-PR) 
Methodology for energy analysis (Examination of input/output 
and process analysis methods), 3:18301 
Structural descriptions of alternative energy futures, 3:18297 
Use and abuse of energy intensities, 3:18300 
ENERGY ANALYSIS/ENERGY EFFICIENCY 
Proper evaluation and pricing of energy”, 3:18293 
ENERGY ANALYSIS/EVALUATION 
Energy analysis: a tool for evaluating the impact of end use 
management strategies on economic growth, 3:18298 
Ultimate limits on the uses of energy analysis, 3:18299 
ENERGY ANALYSIS/GLOBAL ASPECTS 
Methodological reflexions upon eco-energetics analysis of 
agricultural and agro-food systems, 3:18292 
ENERGY ANALYSIS/RESEARCH PROGRAMS 
Systems analysis for materials optimization. Progress report, 1 
January 1977-30 September 1977, 3:18597 (COO/4237-1) 
ENERGY ANALYSIS/TRANSPORTATION SECTOR 
Guidelines for travel demand analyses of program measures to 
promote carpools, vanpools, and public transportation, 3:18381 
(FEA/B-77/331) 
ENERGY COMPLEXES 
See ENERGY PARKS 
ENERGY CONSERVATION 
Annual Cycle Energy System concept and application, 3:18577 
Comparative study of energy use in two U.S. breweries, 3:18609 
Comprehensive community planning for energy management and 
conservation. First interim report. Volume II. Appendices, 
3:18384 (HIT-693(Vol.2)(App.)) 
Decreasing urban travel energy usage through transit-system 
management, 3:18587 
Economic analysis of Integrated Community Energy Systems 
(Fox Valley Villages, near Chicago), 3:18377 
Economics and accounting of energy, 3:18289 
Energy accounting as a policy analysis tool. Prepared for the 
Committee on Science and Technology, U.S. House of 
Representatives, Ninety-Fourth Congress, second session by the 
Environment and Natural Resources Division, Congressional 
Research Service, Library of Congress, 3:18302 
Energy conservation (Increased efficiency could add 14 million 
bbl/day to U.S. energy supplies), 3:18408 
Energy efficiency program for kitchen ranges and ovens, 3:18386 
(SAI-77-782-LJ) 
Forecast of energy consumption and peak load in the 
Consolidated Edison residential sector, 3:18465 
Guide to energy conservation for grocery stores, 3:18382 (FEA/ 
D-76/096) 
Guidelines for travel demand analyses of program measures to 
promote carpools, vanpools, and public transportation, 3:18381 
(FEA/B-77/331) 
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Large-scale industrial energy audit: the U.S. ERDA facilities at 
Hanford, Washington, 3:18497 

Preparation of a computer-compatible data base on an operating 
total energy system. Final report (Indian Creek Village, 
Overland Park, Johnson Co., Kansas), 3:18371 (ANL-K-77- 
3588-2) 

Proper evaluation and pricing of “energy”, 3:18293 

Regulatory incentives for efficient energy use, 3:18402 

Selective energy: conservation and total energy, 3:18374 

Some energy implications of the telecommunications/ 
transportation tradeoff, 3:18393 

Telephone-equipment building management for effective 
environmental control, 3:18394 

Toward a California energy strategy, 3:18427 

Transportation, energy, and information: some opportunities for 
conservation policy, 3:18397 

Transportation energy conservation through directed urban 
growth, 3:18594 

Urban planning as an impediment to energy conservation: an 
examination of potential conflicts between existing planning 
—" and energy-conserving site-planning alternatives, 


3:18322 
ENERGY CONSERVATION/BIBLIOGRAPHIES 

Summary of international energy research and development 
activities, 1974-1976, 3:18528 (HCP/U2639-1) 

ENERGY CONSERVATION/DEMONSTRATION PROGRAMS 

Guide to demonstrations of energy conservation, solar energy and 
other new technologies: Energy Extension Service (Projects 
listed by state), 3:18509 (TID-28044) 

ENERGY CONSERVATION/ECONOMIC IMPACT 

Analysis and comparison of selected economic impacts from 
energy conservation and energy supply, 3:18324 

Changing lifestyles: overview, 3:18325 

Effect of energy conservation on economic growth, 3:18320 

Energy use proficiency: the validity of interregional comparisons, 
3:18405 

ENERGY CONSERVATION/ENERGY EFFICIENCY 

Effective energy end use: opportunities and barriers, 3:18399 

ENERGY CONSERVATION/EVALUATION 

Analysis of commercial space leasing agreements and energy-use 

disclosure policy. Final report, 3:18477 (FEA/D-77/386) 
ENERGY CONSERVATION/GLOBAL ASPECTS 

World Energy Conference stresses combined heat and power, 

3:18373 
ENERGY CONSERVATION/GOVERNMENT POLICIES 

European energy conservation policies: an evaluation, 3:18406 

Status of Federal energy conservation programs. Part 1. Hearing 
before the Committee on Energy and Natural Resources, 
United States Senate, Ninety-Fifty Congress, first session on the 
progress achieved by Federal programs aimed at increasing the 
efficiency of energy use in the United States and the potential 
for further improvements in energy efficiency through 
additional legislation, April 4, 1977, 3:18389 

ENERGY CONSERVATION/HEARINGS 

Status of Federal energy conservation programs. Part 1. Hearing 
before the Committee on Energy and Natural Resources, 
United States Senate, Ninety-Fifty Congress, first session on the 
progress achieved by Federal programs aimed at increasing the 
efficiency of energy use in the United States and the potential 
for further improvements in energy efficiency through 
additional legislation, April 4, 1977, 3:18389 

ENERGY CONSERVATION/IMPLEMENTATION 

Mixed strategies for energy conservation and alternative energy 
utilization (solar) in buildings. Final report. Volume II. Detailed 
results (New York, Atlanta, Omaha, and Albuquerque), 3:18387 
(SAN/1234-1/2) 

Mixed strategies for energy conservation and alternative energy 
utilization (solar) in buildings. Final report. Volume III. 
Appendixes (10 appendices), 3:18388 (SAN/1234-1/3) 

Mode shift strategies to effect energy savings in intercity 
transportation. Final report, 3:18586 (TID-28045) 

Northwest Energy Policy Project. Energy conservation policy 
evaluation: study module IA. Final report. Volume I. Summary 
report, 3:18385 (NP-22799) 

Swedish energy conservation campaign, 3:18404 

ENERGY CONSERVATION/PLANNING 
Effective energy end use: opportunities and barriers, 3:18399 
ENERGY CONSERVATION/RECOMMENDATIONS 

Energy conservation and economic growth, 3:18390 

Energy management challenge, 3:18283 

Practical materials for teaching energy management, 3:18380 
(DOE/CS-0034/1) 

ENERGY CONSERVATION/RESEARCH PROGRAMS 

Control manufacturer's view of R and D needs for energy 
conservation, 3:18530 (CONF-7605138-) 

Control manufacturer's view of R and D needs for energy 
conservation, 3:18531 (CONF-7605138-) 


ENERGY CONSUMPTION/EVALUATION 


Department of Energy programs and objectives: energy 
conservation in agricultural production, 3:18378 (DOE/CS- 
0004 


International Energy Agency (IEA) Working Party on Energy 
Conservation Research and Development. Annual report, 1976- 
1977, 3:18379 (DOE/CS-0012) 

Reviewing the conservation technology base for an energy R and 
D study, 3:18391 

ENERGY CONSERVATION/SOCIAL IMPACT 

Changing lifestyles: overview, 3:18325 

ENERGY CONSERVATION/STANDARDS 

Model code for energy conservation in new building construction, 
3:18546 (SAN/1230-1) 

ENERGY CONSERVATION/TECHNOLOGY UTILIZATION 

Reviewing the conservation technology base for an energy R and 
D study, 3:18391 

ENERGY CONSUMPTION/COMPARATIVE EVALUATIONS 

United States and foreign industrial energy use, 3:18608 

ENERGY CONSUMPTION/DATA 

Energy consumption data base. Volume III, Chapter 4, Part 5. 
Primary metals industry, SIC 33. Final report, 3:18481 (TID- 
27980) 

Energy consumption data base. Volume III, Chapter 3. The 
construction sector, SIC Division C. Final report, 3:18483 
(TID-27982) 

Energy consumption data base. Volume III, Chapter 2. The 
mining sector, SIC Division B. Final report, 3:18484 (TID- 
27983) 

Energy consumption data base. Vol. III, Chapter 8. Material 
inputs to electric utilities, 1967, 1971, 1974. Draft final report, 
3:18485 (TID-27984) 

Energy consumption data base. Volume III, Chapter 4, Part 1. 
Small industries, SIC 20-25, 27, 30-32, 34-39, 3:18486 (TID- 
27985) 

Energy consumption data base. Volume III, Chapter 4, summary. 
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ENHANCED RECOVERY/TECHNOLOGY ASSESSMENT 
Gas in tight formations, 3:18456 
Logistic restraints for the future production of petroleum by 
tertiary recovery, 3:16670 
Tertiary recovery of crude oil, 3:16664 
ENVIRONMENT 
See also BIOSPHERE 
ENVIRONMENT/GOVERNMENT POLICIES 
Environmental perspectives on energy use (Time and diversity 
must be considered), 3:18338 
ENVIRONMENT/INFORMATION SYSTEMS 
REAP family of computer programs for retrieval of socio- 
economic-environmental-demographic information, 3:18304 
(LBL-6417) 
ENVIRONMENT/POLLUTION 
In vitro assessment and mechanism of action of environmental 
llutants (Radiation injuries in DNA), 3:19793 
ENVIRONMENT/RADIATION MONITORING 
Report of State and local radiological health programs, fiscal year 
1976, 3:19952 (FDA-77-8034) 
ENVIRONMENTAL EFFECTS/FORECASTING 
Baseline environmental evaluations at power plant sites, 3:19771 
ENVIRONMENTAL EFFECTS/INFORMATION SYSTEMS 
Toxic trace pollutant coefficients for energy supply and 
conversion. Final report, 3:19688 (HIT-705) 
ENVIRONMENTAL ENGINEERING/EDUCATION 
Solar energy program in environmental design (College program 
outline), 3:17127 
ENVIRONMENTAL ENGINEERING/RESEARCH 
PROGRAMS 
Energy systems and statistics. Progress report, April-June 1977, 
3:18355 (LA-7042-PR) 
ENVIRONMENTAL IMPACTS/EVALUATION 
Note on use of property values in estimating marginal willingness 
to pay for environmental quality, 3:18333 
ENVIRONMENTAL TRANSPORT 
See also ENVIRONMENT 
RADIONUCLIDE MIGRATION 
ENVIRONMENTAL TRANSPORT/MATHEMATICAL 
MODELS 
Regional transport model of atmospheric sulfates, 3:19673 
(ATDL-76/13) 
ENZYMES 
See also CHOLINESTERASE 
DNA-ASE 
HISTAMINASE 
HYDROXYLASE 
ISOENZYMES 
LIGASES 
NUCLEASES 
OXIDASES 
OXIDOREDUCTASES 
RNA-ASE 
TRANSFERASES 
ENZYMES/BIOCHEMICAL REACTION KINETICS 
Interpretation of nonlinear steady state enzyme kinetics: cyclic 
and mathematical properties of cooperative, second-site and 
random pathway models, 3:19841 
ENZYMES/BIOSYNTHESIS 
Hormonal regulation of enzyme synthesis differentiating 
mammalian tissues, 3:19874 
ENZYMES/METABOLISM 
Halogenated benzenes, effect on xenobiotic metabolism and the 
toxicity of other chemicals (Insecticides, rats), 3:19871 
EPCA 
See ENERGY POLICY AND CONSERVATION ACT 
EPIPHYSIS (BONES) 
See BONE TISSUES 
EPOXIDES/BIOLOGICAL EFFECTS 
In vitro metabolism of xenobiotics in some marine animals, 3:19797 
Mechanism of phage phi X174 DNA inactivation by 
benzo[a]pyrene-7,8-dihydrodiol-9,10-epoxide, 3:19833 
EPOXIDES/FRACTURE PROPERTIES 
Dynamic photoelastic investigation of crack arrest, 3:19159 
(NUREG-0185) 


ESTUARIES/WATER POLLUTION 


EPOXIDES/MECHANICAL PROPERTIES 
Environmental effects on fiber reinforced composites, 3:19152 
(CONF-750677-P1) 
EPOXIDES/MOLECULAR STRUCTURE 
Chemical physics, 3:19304 (ORNL-5297) 
EPOXY COMPOUNDS 
See EPOXIDES 
EQUATIONS (DIFFERENTIAL) 
See DIFFERENTIAL EQUATIONS 
EQUATORIAL ELECTROJETS 
See ELECTROJETS 
EQUILIBRIUM PLASMA/GUIDING-CENTER 
APPROXIMATION 
Equilibria of magnetically confined plasmas, 3:20547 
EQUIPMENT 
See also DRILLING EQUIPMENT 
HEAT RECOVERY EQUIPMENT 
HYDRAULIC EQUIPMENT 
EQUIPMENT/DECONTAMINATION 
Reusable frame greenhouse that saves money and erection time 
and reduces waste generation (For containment of radioactive 
materials), 3:19403 
EQUIPMENT/MAINTENANCE 
Reusable frame greenhouse that saves money and erection time 
and reduces waste generation (For containment of radioactive 
materials), 3:19403 
EQUIPMENT INTERFACES/DESIGN 
PDP-11 UNIBUS/IEEE-448-1975 interface controller, 3:20816 
(SAND-77-8037) 
ERBIUM/SOLVENT EXTRACTION 
Extraction theory and form of the extraction complex of terbium, 
erbium, ytterbium, and lutecium in the synergistic system 
kerosene/HTTA/TBP/dilute HNOs, 3:1927 
ERBIUM 164/ENERGY LEVELS 
Nuclear chemistry, 3:19330 (ORNL-5297) 
ERBIUM 166 TARGET/KRYPTON 86 REACTIONS 
Deep inelastic collisions between very heavy nuclei, 3:20312 
(CONF-770602-) 
ERBIUM BORIDES/MAGNETIC PROPERTIES 
Magnetic and superconducting transitions in Gd/sub x/Er/sub 1- 
x/RhsB, and Gd/sub x/Y/sub 1-x/Rh,B, (Reentrant behavior), 
3:19134 (LA-UR-77-2372) 
ERBIUM BORIDES/TRANSITION TEMPERATURE 
Magnetic and superconducting transitions in Gd/sub x/Er/sub 1- 
x/Rh«B, and Gd/sub x/Y/sub 1-x/Rh,B, (Reentrant behavior), 
3:19134 (LA-UR-77-2372) 
ERBIUM CHLORIDES/ABSORPTION SPECTRA 
Vapor phase spectroscopy of complex lanthanide halide-aluminum 
halide molecular species, 3:19276 (CONF-770957-2) 
ERYTHROCYTES 
Biological applications of the multiangle light-scattering flow 
system, 3:19855 (LA-6898-PR) 
ERYTHROCYTES/BIOLOGICAL EFFECTS 
Postradiation migration of polypotent hemopoietic stem cells from 
shielded bone marrow of mice following hemorrhage and 
transfusion of syngenic erythrocytes, 3:19983 
ERYTHROCYTES/MORPHOLOGY 
Dichloromethane as an antisickling agent in sickle cell 
hemoglobin, 3:19819 (BNL-23378) 
ERYTHROPOIETIN/BIOLOGICAL EFFECTS 
Effects of hemorrhage, hypoxia, and a preparation of 
erythropoietin on thrombopoiesis, 3:19915 
ESCA METHOD 
See PHOTOELECTRON SPECTROSCOPY 
ESCHERICHIA COLI/BIOLOGICAL RADIATION EFFECTS 
Sensitivity and repair of DNA-membrane complexes of E. coli and 
B/r E. coli B/sub S-1/ bacteria exposed to gamma quanta, 
3:19944 
ESCHERICHIA COLI/HOST-CELL REACTIVATION 
Radiation sensitivity of T1 bacteriophage on various host strain 
mutants of Escherichia coli, 3:19947 
ESCHERICHIA COLI/MUTANTS 
Repair of nitrous acid damage to DNA in Escherichia coli, 
3:19829 
ESTERS 
(Includes esters of organic and inorganic acids.) 
See also ACETYLCHOLINE 
LACTONES 
PHOSPHORIC ACID ESTERS 
POLYESTERS 
ESTERS/REDUCTION 
Reduction of organic compounds with the hydroxyborohydride 
ion, 3:19308 
ESTUARIES/TEMPERATURE GRADIENTS 
Evaluation of thermal impact of cooling water discharges into 
Mediterranean coastal waters, 3:19812 
ESTUARIES/WATER POLLUTION 
Some parasites and diseases of estuarine fishes in polluted habitats 
of Mississippi, 3:19796 





ESTUARINE ECOSYSTEMS 


ESTUARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
ETHANE/REMOVAL 
Modeling the process of removing ethane and propane from 
natural gas at the individual catalyst particle, 3:16751 
ETHA 
» GASOHOL PROGRAM 
ETHANOL/BIOLOGICAL EFFECTS 
Biological So of the multiangle light-scattering flow 
system, 3:19855 (LA-6898-PR) 
ETHANOL/BIOSYNTHESIS 
Ethanol effects on the kinetics of a continuous fermentation with 
Saccharomyces cerevisiae, 3:17109 
Use of ethanol-gasoline mixtures for automotive fuel, 3:17170 
(CONF-770368-) 
ETHANOL/SYNTHESIS 
Ethanol and furfural from corn, 3:17169 (CONF-770368-) 
ETHERS 


See also MEXAMINE 
ETHERS/METABOLISM 
Comparative metabolism of haloethers (Bis(2-chloroisopropyl) 
ether, '*C, rats, monkeys), 3:19870 
ETHERS/TISSUE DISTRIBUTION 
Comparative metabolism of haloethers (Bis(2-chloroisopropyl) 
ether, '*C, rats, monkeys), 3:19870 
ETHINE 
See ACETYLENE 
ETHYLENE/CHEMICAL RADIATION EFFECTS 
Radiation chemistry of volatile silanes and germanes. Progress 
report, September 1, 1976-August 31, 1977, 3:19324 (COO-3416- 


5) 
ETHYLENE/ION-MOLECULE COLLISIONS 
Persistent collision complexes in the reaction of silyl ions with 
ethylene, 3:20171 
ETHYLENE POLYMERS 
See POLYETHYLENES 
ETHYLENEDIAMINETETRAACETIC ACID 
See EDTA 
ETHYLMETHANE SULFONATE 
See EMS 
ETHYNE 
See ACETYLENE 
EUFLAVINE 
See ACRIFLAVINE 
EUROPE 
See also ALBANIA 
AUSTRIA 
BELGIUM 
BULGARIA 
CZECHOSLOVAKIA 
FRANCE 
GERMAN DEMOCRATIC REPUBLIC 
GERMAN FEDERAL REPUBLIC 
HUNGARY 
ITALY 
NETHERLANDS 
POLAND 
ROMANIA 
UNITED KINGDOM 
USSR 


YUGOSLAVIA 
EUROPE/ELECTRIC UTILITIES 
Operational status and current trends in gas turbines for utility 
applications in Europe, 3:17422 (FE/WAPO/0016-1) 
EUROPE/ENERGY CONSERVATION 
European energy conservation policies: an evaluation, 3:18406 
EUROPE/NATURAL GAS 
Depletion policy options for Western Europe, 3:18430 
EUROPE CLEAR POWER PLANTS 
Radioactive effluents from nuclear power stations in Europe, 
1970-1974, 3:18012 
ee ee 
epletion a BL ane for Western Europe, 3:18430 
EUR PEA MMUNITIES 
See also COMMON MARKET 
EUROPEAN COMMUNITIES/ENERGY DEMAND 
European needs for uranium in relation to world supply and 
demand, 3:16887 
EUROPEAN COMMUNITIES/ENERGY SUPPLIES 
European needs for uranium in relation to world supply and 
demand, 3:16887 
EUROPEAN COMMUNITIES/INTERNATIONAL 
COOPERATION 


Situation of raw materials from the point of view of world politics, 
3:18339 (AED-Conf-77- 167-002) 
EUROPIUM/ION COLLISIONS 
K-shell x-ray production cross sections of selected elements from 
Nb through Gd for incident protons and alphas from 0.6 to 2.4 
MeV (0.6 to 2.4 MeV), 3:20136 
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EUROPIUM/ION EXCHANGE 

Research in nuclear chemistry. Progress report, March 1, 1977- 

February 28, 1978, 3:19335 (COO-1797-77) 
EUROPIUM BORIDES/THERMAL CONDUCTIVITY 

Thermal conductivity and thermal behavior of absorber materials 

for fast breeders (400 to 1600°K), 3:19142 (BNWL-tr-266) 
EUROPIUM COMPLEXES/NUCLEAR MAGNETIC 

RESONANCE 

Research in nuclear chemistry. Progress report, March 1, 1977- 
February 28, 1978, 3:19335 (COO-1797-77) 

EUROPIUM OXIDES/FABRICATION 

Processing requirements for property optimization of EuzO3-W 
cermets for fast reactor neutron absorber applications, 3:19117 
(CONF-771 137-1) 

EUROPIUM OXIDES/PHYSICAL RADIATION EFFECTS 

Eu2Os: properties and irradiation behavior, 3: ts —_— 5291) 

EUROPIUM OXIDES/THERMAL CONDUCTIV, 
Thermal conductivity and thermal behavior of toot Ml materials 
for fast breeders (400 to 1600°K), 3:19142 (BNWL-tr-266) 
EUTECTICS/LATENT HEAT STORAGE 
Energy storage —_. 3:17336 (ALO/3701-76/1) 
EVENT TREE ANALYSIS 
See FAILURE MODE ANALYSIS 
EXCAVATION 
See also SHAFT EXCAVATIONS 
EXCAVATION/DRILLING EQUIPMENT 
Rock fragmentation, 3:19453 
EXCURSIONS/FUEL ELEMENT FAILURE 

Final report of fuel dynamics Test E7, 3:18089 (ANL-77-25) 

PLUTO2: a computer code for the analysis of overpower 
accidents in LMFBRs, 3:18167 

EXCURSIONS/FUEL-COOLANT INTERACTIONS 

Plateout and thermal loading considerations of fuel ejected during 

transient-over-power accidents in LMFBRs, 3:18147 
EXCURSIONS/HYDRODYNAMICS 

Hydrodynamic analysis of the LMFBR prompt burst excursion 

(PBE) experiment, 3:18152 
EXCURSIONS/SIMULATION 

Hydrodynamic analysis of the LMFBR prompt burst excursion 

(PBE) experiment, 3:18152 
EXHAUST GASES/DENITRIFICATION 

Process for the removal of SO/sub x/ and NO/sub x/ from waste 

= using alkali metal or alkaline earth metal iodide (Patent), 
719563 

Process for removing oxides of nitrogen and sulfur from exhaust 

gases (Patent), 3:19564 
EXHAUST GASES/DESULFURIZATION 

Process for the removal of SO/sub x/ and NO/sub x/ from waste 
gases using alkali metal or alkaline earth metal iodide (Patent), 
3:19563 

Process for removing oxides of nitrogen and sulfur from exhaust 
gases (Patent), 3:19564 

EXHAUST GASES/DIFFUSION 

Atmosphere. Fluid-dynamic simulation model for predicting 
spreading processes in the atmospheric boundary layer, 3:19676 
(ANL-Trans-1103) 

Buoyant jets in natural flows: development of a mathematical 
model (Model to calculate the spreading of a jet or plume 
ejected into the ocean or atmosphere), 3:19677 (ANL-Trans- 

107 


) 
EXHAUST GASES/FLUORESCENCE 
Fluorescence interferences in Raman scattering from combustion 
products, 3:18647 
EXHAUST GASES/QUANTITATIVE CHEMICAL ANALYSIS 
Analysis of polynuclear aromatic hydrocarbons from automobile 
exhaust by supercritical fluid chromatography, 3:19256 
EXHAUST RECIRCULATION SYSTEMS/DESIGN 
Apparatus to control the recirculation of exhaust gases into the 
intake passage in an internal combustion engine (Patent), 
3:18794 
Control device for regulating the compositions of the inlet and 
exhaust gases of an internal combustion engine (Patent), 3:18775 
Exhaust gas recirculation system with control apparatus for 
exhaust gas flow control valve (Patent), 3:18785 
Exhaust gas recirculation system (Patent), 3:18784 
Exhaust gas recirculation system (Patent), 3:18800 
Exhaust gas recirculation system (Patent), 3:18793 
Exhaust gas recirculation system with control apparatus for 
exhaust gas flow control valve (Patent), 3:18795 
Internal combustion engine and method of operating same 
(Patent), 3:18710 
Method and device for recirculating exhaust gases of internal 
combustion engines (Patent), 3:18786 
Pollution control arrangements for engines (Patent), 3:18792 
System for detoxicating exhaust gases (Patent), 3:18783 
EXHAUST RECIRCULATION SYSTEMS/MONITORING 
Exhaust gas recirculation valve malfunction indicator apparatus 
(Patent), 3:18789 





APR. 30, 1978 


EXHAUST RECIRCULATION SYSTEMS/VALVES 
Exhaust gas recirculation valve device for an internal combustion 
engine (Patent), 3:18770 
Exhaust gas control valve (Patent), 3:18788 
Exhaust gas recirculation valve (Patent), 3:18790 
Exhaust gas control valve (Patent), 3:18791 
EXOTIC RESONANCES/CHARM PARTICLES 
Are there charmed-strange exotic mesons, 3:20213 
EXOTIC RESONANCES/STRANGENESS 
Are there charmed-strange exotic mesons, 3:20213 
EXPERIMENTAL BREEDER REACTOR-2 
See EBR-2 REACTOR 
EXPLORATION/QUALITY ASSURANCE 
Description of quality assurance in the HSSR program and 
summary of analytical methods used, 3:16805 (GJBX-77(77)) 
EXPLOSION WELDING/REVIEWS 
Explosive fabrication of rapidly solidified alloys, 3:18860 (UCRL- 


80348) 
EXPONENTIAL PILES 
See SUBCRITICAL ASSEMBLIES 
EXTRACTION COLUMNS/PERFORMANCE 
Light water reactor fuel reprocessing program. Quarterly progress 
report for the period ending September 30, 1977, 3:16853 (GA- 
A-14660 
EXTRUSION/MATHEMATICAL MODELS 
Steady-state thermomechanical finite element analysis of 
elastoviscoplastic metal forming processes, 3:18855 (SAND-77- 
0237C) 


a 


F REGION/ELECTRON DENSITY 
Excitation and propagation of solitary drift waves in the 
ionosphere, 3:20108 
F REGION/PLASMA DRIFT 
Excitation and propagation of solitary drift waves in the 
ionosphere, 3:20108 
FAILED ELEMENT DETECTION 
Method and apparatus for inspecting failed fuel (Patent), 3:17972 
Method of detecting failed fuel in a reactor (Patent), 3:17596 
Method of detecting failed fuels within reactor (Patent), 3:17586 
Nuclear fuel element (Patent), 3:17584 
Probabilistic identification of failed core assemblies from gas tag 
relases (PWR, BWR, LMFBR), 3:17563 
FAILED ELEMENT MONITORS 
Barycentric coordinates technique for resolution of multiple fuel 
failures with gas tagging (PWR, BWR, LMFBR), 3:17562 
Method and device for the detection of a failed fuel element 
(Patent), 3:17815 
Probabilistic identification of failed core assemblies from gas tag 
relases (PWR, BWR, LMFBR), 3:17563 
FAILURE MODE ANALYSIS 
Reactor safety (PWR and BWR), 3:18247 
FAILURE MODE ANALYSIS/MATHEMATICAL MODELS 
User's guide for the Reliability Analysis System (RAS) (LMFBR), 
3:18126 (TREE-1168) 
FAILURES/PROBABILITY 
Evaluation of the frequency of externally caused loss of off-site 
power, 3:18228 
FALLOUT 
(For radioactive fallout only.) 
FALLOUT/ENVIRONMENTAL TRANSPORT 
EPA assessment of fallout in the United States from atmospheric 
nuclear testing on September 26 and November 17, 1976 by the 
People’s Republic of China, 3:19728 (EPA-520/5-77-002) 
FARLEY-1 REACTOR/DATA PROCESSING 
Farley data link system, 3:17648 
FARLEY-2 REACTOR/DATA PROCESSING 
Farley data link system, 3:17648 
FAST BREEDER BLANKET FACILITY (FBBF) 
See SUBCRITICAL ASSEMBLIES 
FAST BREEDER TYPE REACTORS 
See FBR TYPE REACTORS 
FAST FLUX TEST FACILITY REACTOR 
See FFTF REACTOR 
FAST NEUTRONS/ALBEDO 
Dependence of calculated albedos on order of scattering kernel 
expansion, 3:20401 
FAST NEUTRONS/COLLISIONS 
Neutron sputtering of solids (0.1 to 14.1 MeV: yields), 3:19086 
FAST NEUTRONS/DOSIMETRY 
Physical dosimetry and radiobiology studies, 3:19936 (LA-6898- 
PR) 
FAST REACTORS 
See also APRF REACTOR 


FEDERAL ASSISTANCE PROGRAMS/TIME-SERIES 


FBR TYPE REACTORS 
FFTF REACTOR 
GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 
ZPPR REACTOR 
ZPR-6 REACTOR 
ZPR-9 REACTOR 
FAST REACTORS/NEUTRON FLUX 
Approximated space-energy resolution of fast-neutron fluxes, 
3:17877 
FAST REACTORS/NEUTRON TRANSPORT 
Flux synthesis programme KASY for the approximate solution of 
the three-dimensional multigroup-neutron-diffusion-equation. 
Present state, planned improvements and applications to reactor 
design problems, 3:17884 
FAST REACTORS/REACTOR KINETICS 
Approximated space-energy resolution of fast-neutron fluxes, 
:17877 


Consistency of fast reactor integral measurements using cross- 
section adjustment, 3:17907 
Generalized treatment of heterogeneity effects for the shielding 
factor method, 3:17920 
FASTENERS/DESIGN 
Side-bracket assembly, 17 in. wide, standard chassis, 20 in. deep, 
15-3/4 in. high, with chassis and chassis-slide mounting holes (4 
Nov 1970) (Engineering Materials) (1 drawing), 3:19368 
(CAPE-2596) 
FATTY ACIDS 
See CARBOXYLIC ACIDS 
FAULT TREE ANALYSIS 
Human error analysis in nuclear power plants, 3:18226 
Reactor safety (PWR and BWR), 3:18247 
Selecting the “right” common-cause analysis technique, 3:18225 
FAULT TREE ANALYSIS/COMPUTER CODES 
MFAULT: a computer program for analyzing fault trees, 3:16889 
(BNWL-2145) 
FAULT TREE SYSTEMS 
See FAULT TREE ANALYSIS 
FBR TYPE REACTORS 
See also GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 
ZEBRA REACTOR 
Communications on energy; and reply. The urgency of the fast 
breeder - to delay or not, 3:17716 
FBR TYPE REACTORS/CONTROL ELEMENTS 
Nuclear reactor control group (Patent), 3:17995 
Nuclear reactor control rod (Patent}, 3:17994 
FBR TYPE REACTORS/DESIGN 
Reactor concept with fuel resource utilization and anti- 
proliferation advantages, 3:17777 
FBR TYPE REACTORS/EVALUATION 
Integrated supply-demand projects for energy growth (Use of 
Energy Technology Assessment model), 3:18411 (EPRI-PS-535- 
SR) 
Planning for the future roles of high-temperature nuclear energy, 
3:18367 
FBR TYPE REACTORS/FUEL ELEMENTS 
Behavior of irradiated oxide fuel, 3:17538 
FBR TYPE REACTORS/FUEL MANAGEMENT 
Thorium cycle in fast breeders and thermal converters, 3:17853 
FBR TYPE REACTORS/PLANNING 
Planning for the future roles of high-temperature nuclear energy, 
3:18367 
FBR TYPE REACTORS/REACTOR CORES 
Performance of thorium-fueled fast breeders, 3:17809 
FBR TYPE REACTORS/REACTOR KINETICS 
Data adjustments for fast reactor design, 3:17796 
Reactor physics parameters of alternative-fueled FBR core 
designs, 3:17810 
Triangular-mesh neutron transport calculations for a large-core 
hexagonal assembly, 3:17803 
FBR TYPE REACTORS/REACTOR LATTICES 
Triangular-mesh neutron transport calculations for a large-core 
hexagonal assembly, 3:17803 
FBR TYPE REACTORS/THORIUM CYCLE 
Performance of thorium-fueled fast breeders, 3:17809 
Reactor physics parameters of alternative-fueled FBR core 
designs, 3:17810 
Thorium cycle in fast breeders and thermal converters, 3:17853 
FDR REACTOR 
See OTTO HAHN REACTOR 
FEDAL 
See FAILED ELEMENT DETECTION 
FEDERAL ASSISTANCE PROGRAMS/TIME-SERIES 
ANALYSIS 
Application of a time-series methodology to Federal program 
allocations (Modified Box and Jenkins method), 3:18306 
(ORNL/TM-6116) 





FEDERAL REPUBLIC OF GERMANY 


FEDERAL REPUBLIC OF GERMANY 
See GERMAN FEDERAL REPUBLIC 
FEDERAL WATER POLLUTION CONTROL ACT/ 

ENFORCEMENT 
ill prevention: the SPCC approach, 3:16697 

United States Coast Guard's casengoe* — reporting system: 
its use i ——— management, 3:167 

FEDERAL ER POLLUTION CONTROL ACT/ 

IMPLEMENTATION 

Evolution and implementation of EPA's regulatory program to 
control the discharge of toxic pollutants to the nation’s waters, 
3:18337 

FEED MATERIALS PLANTS/ENVIRONMENTAL IMPACT 

STATEMENTS 

Bear Creek Project. Draft environmental statement (U mining/ 
milling in Converse County, Wyoming), 3:16821 (DOCKET- 
408452-2) 

FEED MATERIALS PLANTS/MILL TAILINGS 

Engineering assessment of inactive uranium mill tailings, Rifle 
Site, Rifle, Colorado. Summary of the Phase II, Title I, 3:16998 
(GJT-10S) 

Engineering assessment of inactive uranium mill tailings, Maybell 
Site, Maybell, Colorado. Summary of the Phase II, Title I, 
3:17000 (GJT-11S) 

Engineering assessment of inactive uranium mill tailings, Gunnison 
Site, Gunnison, Colorado. Phase II, Title I, 3:17001 (GJT-12) 

FEEDWATER HEATERS 

Feedwater preheater with two steam chambers (Patent), 3:17580 

Feedwater preheater with two steam spaces (Patent), 3:17575 
FEEDWATER HEATERS/DESIGN 

Feedwater preheater with two steam spaces (Patent), 3:17579 
FERMENTATION/SIMULATION 

Mechanistic model for microbial growth on hydrocarbons, 
3:19893 

FERMILAB ACCELERATOR/BEAM PRODUCTION 

Beam loss problems and acceleration of proton currents of 300 mA 
in the Fermilab 200-MeV linear accelerator, 3:19588 (CONF- 
770107-) 

FERMILAB ACCELERATOR/SUPERCONDUCTING 

MAGNETS 

Superconducting wire test at Fermilab, 3:19389 

FERMIONS 
See also BARYONS 
LEPTONS 
FERMIONS/ENERGY LEVELS 
Coupled-cluster method for excitation energies, 3:20239 
FERMIONS/MANY-BODY PROBLEM 
Calculation of properties with the coupled-cluster method, 
:20241 


Covupled-cluster method for excitation energies, 3:20239 
FERMI-THOMAS MODEL 
See THOMAS-FERMI MODEL 
FERMIUM 254/SPONTANEOUS FISSION 
Distribution of mass, kinetic energy, and neutron yield in the 
spontaneous fission of *°*Fm, 3:20342 
FERMIUM 257/ISOTOPE PRODUCTION 
Transuranium Processing Plant semiannual report of production, 
status, and plans for period ending June 30, 1977, 3:19340 
(ORNL-5358) 
FERRATES 
See IRON OXIDES 
FERROMAGNETIC MATERIALS/ELECTRONIC STRUCTURE 
Energy band structure of itinerant ferromagnet in the disordered 
phase, 3:18880 (IS-M-115) 
FERROMAGNETIC MATERIALS/ORDER-DISORDER 
TRANSFORMATIONS 
Energy band structure of itinerant ferromagnet in the disordered 
phase, 3:18880 (IS-M-115) 
FERTILIZERS/PRODUCTION 
Recovery of uranium from wet-process phosphoric acid by 
solvent extraction, 3:16822 
FFTF REACTOR/CONTROL ELEMENTS 
Breeder reactor reference control materials. Semiannual report, 
January-June 1977, 3:17979 (HEDL-TME-77-58) 
FFTF REACTOR/FUEL ASSEMBLIES 
Allowable coolant outlet temperature differentials for FTR test 
assemblies in driver positions, 3:18026 (HEDL-TME-77-80) 
FFTF REACTOR/FUEL CANS 
Cladding breaches in mixed-oxide fuel pins, 3:18036 
Phenomenological model for mixed-oxide fuel pin cladding 
breaches, 3:18037 
FFTF REACTOR/FUEL ELEMENT FAILURE 
Cladding breaches in mixed-oxide fuel pins, 3:18036 
Failure pattern within an FTR subassembly under a TOP 
accident, 3:18169 
Phenomenological model for mixed-oxide fuel pin cladding 
breaches, 3:18037 
Post-test analysis of transient overpower TREAT test R9 for BOL 
FFTF-type fuel, 3:18150 
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FFTF REACTOR/FUEL PINS 
Effects of local cesium concentrations on mixed-oxide fuel 
behavior, 3:18038 
Fuel motion in TREAT transient-over-power test E6, 3:18050 
Performance of commercially produced mixed-oxide fuels in 
EBR-II, 3:18039 
Performance of commercially produced full-size FFTF fuel pins 
in GETR, 3:18040 
FFTF REACTOR/HEAT EXCHANGERS 
FFTF Dump Heat Exchanger design and development, 3:18017 
(HEDL-SA-135-3) 
FFTF REACTOR/INFORMATION SYSTEMS 
Document control and information retrieval system for the Fast 
Flux Test Facility (FFTF), 3:18018 (HEDL-SA-838) 
FFTF REACTOR/LOSS OF FLOW 
FUSS: the integrated FUMO, SAS3A, neutronics update system, 
3:18172 
FFTF REACTOR/PUMPS 
Design evolution of FFTF Heat Transport System pumps, 3:18021 
(HEDL-SA-1368) 
FFTF REACTOR/RADIOACTIVE WASTE PROCESSING 
FFTF gas processing systems, 3:18019 (HEDL-SA-1230-S) 
FFTF REACTOR/REACTOR COMPONENTS 
Swab test: a method to determine surface contamination of 
stainless steel reactor components by chloride and fluoride, 
3:18027 (HEDL-TME-77-89) 
FFTF REACTOR/REACTOR COOLING SYSTEMS 
CLS/DHX module testing in SPTF. Final report, 3:18029 
(LMEC-77-2) 
FFTF REACTOR/REACTOR INTERNALS 
FFTF scale-model characterization of flow-induced vibrational 
response of reactor internals, 3:18020 (HEDL-SA-1298) 
Scale-model characterization of flow-induced vibrational response 
of FTR internals: summary report, 3:18022 (HEDL-TME-76-1) 
FFTF REACTOR/REACTOR KINETICS 
Calculation of passive sensor perturbations in FFTF, 3:18023 
(HEDL-TME-77-59) 
FFTF dynamic modeling and sensitivity analysis, 3:18046 
FFTF REACTOR/REMOTE HANDLING EQUIPMENT 
FFTF core component measuring system, 3:18083 
FFTF element measuring system, 3:18084 
FFTF REACTOR/SPENT FUEL CASKS 
Spent fuel shipping cask designs for breeder reactors, 3:19444 
FFTF REACTOR/SPENT FUEL ELEMENTS 
Effect of thermal cycling during in-vessel storage (IVS) of FFTF 
core components, 3:18025 (HEDL-TME-77-79) 
FFTF REACTOR/SPENT FUELS 
Advantages of equipment testing in IEM cell mockup, 3:19428 
Design and development of the examination equipment for the 
fuels and materials examination facility, 3:19426 
Design features and objectives of the fuels and materials 
examination facility, 3:19425 
FFTF REACTOR/TRANSIENTS 
Failure pattern within an FTR subassembly under a TOP 
accident, 3:18169 
FIBROSIS/RADIOINDUCTION 
Interrelationship between the early inflammatory response and 
subsequent fibrosis after radiation exposure (X radiation, rats), 
3:19969 
FIELD EMISSION MICROSCOPY 
See ION MICROSCOPY 
FIELD ION MICROSCOPY 
See ION MICROSCOPY 
FILM DOSEMETERS 
See PHOTOGRAPHIC FILM DOSEMETERS 
FILMS 
(Not for PHOTOGRAPHIC FILMS or NUCLEAR 
EMULSIONS.) 
See also SUPERCONDUCTING FILMS 
FILMS/FABRICATION 
Sputtering methods and their applications in technology, 3:18872 
(BNWL-tr-281) 
FILMS/MAGNETIC PROPERTIES 
Ferromagnetic behavior of disordered MnPt films produced by rf 
sputtering, 3:18961 (IS-M-119) 
FILTERS 
See also AIR FILTERS 
ELECTRIC FILTERS 
FILTERS/CLEANING 
Granular bed filter development program. Filter front-face 
cleaning experiments, 3:16461 (FE-2579-9) 
FILTERS/DECONTAMINATION 
Actinide Partitioning and Transmutation Program. Progress 
report, April 1-June 30, 1977, 3:16908 (ORNL/TM-6056) 
FILTERS/EFFICIENCY 
Filter testing and development for prolonged transuranic service 
and waste reduction, 3:19734 (RFP-2635) 
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FILTERS/MATHEMATICAL MODELS 
Granular bed filter development program. Quarterly report, April- 
June 1977, 3:16460 (FE-2579-7) 
FILTRATION/MEETINGS 
First world filtration congress, 3:19405 
FINAL-STATE INTERACTIONS/THREE-BODY PROBLEM 
Theory of three-body final states, 3:20236 
FINLAND/ENERGY SUPPLIES 
Energy supply to the year 2000: global and national studies. 
Second technical report of the workshop on Alternative Energy 
Strategies (WAES) (Book), 3:18418 
Energy supply/demand integrations to the year 2000: global and 
national studies. Third technical report of the workshop on 
Alternative Energy Strategies (WAES) (Book), 3:18419 
FIRE PREVENTION 
Current fire protection programs, 3:17512 
Fire protection at nuclear — plants: NRC viewpoint, 3:17511 
Improvements in nuclear plant fire protection as a result of the 
Browns Ferry Nuclear Plant fire, 3:17510 
FIRE PREVENTION/NUCLEAR INSURANCE 
Fire protection for nuclear power plants from the insurance 
industry's viewpoint, 3:17514 
FIRE PREVENTION/RESEARCH PROGRAMS 
Fire Protection Research Project, 3:18125 (SAND-77-1768C) 
FIRE PREVENTION/STANDARDS 
N-18.10: its history, problems, and development, 3:17827 
Overview of fire protection standards and tests for nuclear power 
generating stations, 3:17820 
FIREBALL MODEL/PARTICLE PRODUCTION 
Particle production in the nuclear fireball model, 3:20370 
FIREBALLS 
See NUCLEAR FIREBALLS 
FIRES/PLUMES 
Fire analog: a comparison between fire plumes and energy center 
cooling tower plumes, 3:17438 (PNL-2453) 
FIRES/PROBABILITY 
Some probabilistic aspects of fires, 3:18229 
FIRES/RADIOACTIVE AEROSOLS 
Filtration of sodium fire aerosols, 3:18161 
RST WALL/MATERIALS TESTING 
First wall materials for fusion reactors, 3:20772 
Radiation-stimulated diffusion processes in metallic materials of 
thermonuclear-fusion reactors. Aspects of the simulation, 
3:20771 (UCRL-Trans- 11279) 
FIRST WALL/PHYSICAL RADIATION EFFECTS 
Radiation-stimulated diffusion processes in metallic materials of 
thermonuclear-fusion reactors. Aspects of the simulation, 
3:20771 (UCRL-Trans-11279) 
Sensitivity studies on 3.5-MeV alpha bombardment of a tokamak 
first wall, 3:20763 (COO-2218-89) 
FIRST WALL/SHIELDING 
Plasmas with cold blankets, 3:20654 
FISH PRODUCTS 
See SEAFOOD 
FISHES 
See also CODFISH 
EEL 
SALMON 
TROUT 
FISHES/CONTAMINATION 
Chemical pollutants in relation to diseases in fish, 3:19799 
Environmental carcinogenesis studies in fishes of the Great Lakes 
of North America, 3:20041 
Estimation of the amount of empire mix crude oil in mullet, 
shrimp, and oysters by liquid chromatography, 3:16736 
Some parasites and diseases of estuarine fishes in polluted habitats 
of Mississippi, 3:19796 
FISHES/DISEASES 
Chemical pollutants in relation to diseases in fish, 3:19799 
Distribution of neoplasms and other diseases in marine fishes 
relative to the discharge of waste water, 3:20040 
Fish disease in the Bering Sea (Lepidopsetta bilineata, Gadus 
macrocephalus, Limanda aspera), 3:19899 
Some parasites and diseases of estuarine fishes in polluted habitats 
of Mississippi, 3:19796 
FISHES/HEPATOMAS 
Hepatomas and other neoplasms in the Atlantic hagfish (Myxine 
glutinosa): a histopathologic and chemical study, 3:19795 
FISHES/METABOLISM 
Accumulation and release of petroleum-derived aromatic 
hydrocarbons by marine animals, 3:19806 
In vitro metabolism of xenobiotics in some marine animals, 3:19797 
FISHES/NEOPLASMS 
Chemical pollutants in relation to diseases in fish, 3:19799 
Distribution of neoplasms and other diseases in marine fishes 
relative to the discharge of waste water, 3:2 
Environmental carcinogenesis studies in fishes of the Great Lakes 
of North America, 3:20041 
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Hepatomas and other — in the Atlantic hagfish (Myxine 
glutinosa): a histopathologic and chemical study, 3:19795 


In vitro metabolism of xenobiotics in some marine animals, 3:19797 
Ovarian neoplasia in ornamental hybrid carp (Nishikigoi) in Japan, 
3:19900 


Systematic collaborative studies on neoplasms in marine animals as 
related to the environment, 3:19902 
FISHES/PARASITES 
Distribution of neoplasms and other diseases in marine fishes 
relative to the discharge of waste water, 3:20040 
FISSILE MATERIALS 
(Materials containing nuclides capable of undergoing fission by 
interaction with slow neutrons. + 
FISSILE MATERIALS/BREEDING 
Nuclear processes involved in electronuclear breeding, 3:16825 
(CONF-770107-) 
Proposed measurements of production of fissile materials from 
protons and deuterons, 3:16826 (CONF-770107-) 
FISSILE MATERIALS/CRITICALITY 
Din logic modules for criticality alarming, 3:19406 (ARH- 
-151 
Fissionable mass storage device (Patent), 3:19409 
FISSILE MATERIALS/NONDESTRUCTIVE ANALYSIS 
Nondestructive testing methods for instrument supported fissile 
materials flow check system, 3:17023 (ORNL-tr-4509) 
FISSILE MATERIALS/PACKAGING 
Some effects of packaging materials on critical arrays of fissile 
materials, 3:16883 
FISSILE MATERIALS/STORAGE 
Fissionable mass storage device (Patent), 3:19409 
FISSILE MATERIALS/TRANSPORT 
Safety Analysis Report for Packaging (SARP) for USA/9506/ 
BLF (DOE-AL), 3:19438 (MLM-2460) 
Some effects of packaging materials on critical arrays of fissile 
materials, 3:16883 
FISSION CHAMBERS/PERFORMANCE TESTING 
Results from the testing of a TCE DC-14B and the ORNL FC-3 
fission counter-chambers in the EBR-II NITF at temperatures 
up to 546°C. EBR-II run 82 (May 1976)-Run 89 (August 1977) 
(LMFBR), 3:17699 (ANL-CT-77-37) 
FISSION FRAGMENT SPECTROMETERS/PERFORMANCE 
HIAWATHA: fission-fragment recoil mass spectrometer, 3:19648 
FISSION FRAGMENTS/FISSION YIELD 
Direct physical measurement of nuclide yields for 7*5U(n/sub th,/ 
f) (A = 92 through 95), 3:20344 
FISSION FRAGMENTS/MASS SPECTRA 
Distribution of mass, kinetic energy, and neutron yield in the 
spontaneous fission of 75*Fm, 3:20342 
FISSION NEUTRONS/MULTIPLICITY 
Absolute measurement of the number of neutrons per spontaneous 
fission of 752Cf, 3:20346 
FISSION PRODUCT RELEASE 
Fission product release in an HTGR following a LOCA, 3:17675 
Internal pressurization in solid mixed-oxide fuel due to transient 
fission gas release (LMFBR), 3:18133 
FISSION PRODUCT RELEASE/MATHEMATICAL MODELS 
New model for nonequilibrium fission gas behavior, 3:17967 
FISSION PRODUCTS/ACTIVITY LEVELS 
Measurements and calculations of long-term fission product 
activity, 3:17912 
FISSION PRODUCTS/CHARGE DISTRIBUTION 
Probabilities and charge distributions of light ternary fission 
products, 3:20347 
FISSION PRODUCTS/CHEMICAL STATE 
Importance of the chemical species formed in the interaction, 
3:19761 (Y/OWI/SUB-77/14268) 
FISSION PRODUCTS/DELAYED GAMMA RADIATION 
Delayed fission product gamma spectra following short neutron 
irradiations, 3:17922 
FISSION PRODUCTS/ENERGY YIELD 
Estimation of nuclear decay heat for short-lived fission products, 
3:17879 
FISSION PRODUCTS/ISOMERIC TRANSITIONS 
Influence of isomeric states on independent fission product yields, 
3:20310 
FISSION PRODUCTS/NEUTRON REACTIONS 
Neutron capture cross-section adjustment based on integral 
measurements, 3:20308 
FISSION PRODUCTS/SOLVENT EXTRACTION 
Solvent extraction kinetics of uranium and fission products, 
3:16869 
FISSIONABLE MATERIALS 
(Materials containing nuclides capable of undergoing fission by any 
process.) 
See also FISSILE MATERIALS 
FISSIONABLE MATERIALS/PROLIFERATION 
Overview of the nuclear controversy, 3:18249 
FISSIONABLE MATERIALS MANAGEMENT 
See NUCLEAR MATERIALS MANAGEMENT 
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FLAME PROPAGATION 
Flame and reactive jet studies using a self-consistent two- 
dimensional hydrocode, 3:19342 
FLAMES/CONFIGURATION 
Chemical ee effects in hydrogen-air laminar jet 
diffusion flames, 3 
FLAMESVIGNITION. 
Flame and reactive jet studies using a self-consistent two- 
dimensional hydrocode, 3:19342 
FLANGES/YIELD STRENGTH 
Evaluation of the SA2708 relay mounting flanges, test No. 7586, 
3:19526 (SAND-77-8282) 


KS 
See CASKS 
FLAT PLATE COLLECTORS 
Solar collectors for the Shenandoah Community Center, 3:17259 
FLAT PLATE COLLECTORS/COATINGS 
Coatings for solar collectors: purchaser’s requirements and 
problems, 3:17314 
Fundamental considerations of metal oxide solar collector 
coatings, 3:17333 
Thermal application of solar energy, 3:17228 (CONF-750677-P1) 
Thin film coatings for solar collectors, 3:17332 
FLAT PLATE COLLECTORS/CONSTRUCTION 
ee site-assembled solar collector designs for use with heat 
3:17284 (BNL-50671) 
FLAT P PLATE COLLECTORS/DESIGN 
Results obtained from black chrome production run of steel 
collectors, 3:17316 
FLAT PLATE COLLECTORS/EFFICIENCY 
Thermal application of solar energy, 3:17228 (CONF-750677-P1) 
FLAT PLATE COLLECTORS, ONE INNEYCOMB STRUCTURES 
Optimization of thin-film transparent plastic honeycomb covered 
flat-plate solar collectors. Semiannual report, 24 May 1976-23 
November 1976, 3:17287 (SAN/1256-76/1) 
FLAT PLATE COLLECTORS/MARKET 
Coatings for solar collectors: purchaser's requirements and 
problems, 3:17314 
FLAT PLATE COLLECTORS/MATERIALS TESTING 
Fundamental considerations of metal oxide solar collector 
coatings, 3:17333 
FLAT PLATE COLLECTORS/OPTIMIZATION 
Optimization of thin-film transparent plastic honeycomb covered 
flat-plate solar collectors. Semiannual report, 24 May 1976-23 
November 1976, 3:17287 (SAN/1256-76/1) 
FLAT PLATE COLLECTORS/PERFORMANCE TESTING 
Provisional flat plate solar collector testing procedures, 3:17286 
(NBSIR-77-1305) 
FLAT PLATE COLLECTORS/SOLAR ABSORBERS 
Selective surfaces for copper solar absorbers, 3:17324 
FLAT PLATE COLLECT ORS/SPECTRALLY SELECTIVE 
SURFACES 
Selective surfaces for copper solar absorbers, 3:17324 
FLAVINS 
See ee NES 
FLOOD CONTR 
a y rn seams below water-logged workings, 
71651 
FLOORS/DECONTAMINATION 
Decontaminable floor materials for nuclear power plants, 3:17953 
(RFP-Trans-229) 
FLORIDA/AIR POLLUTION 
oo: studies related to energy generation. Renewal 
and — report, 3:19967 (ORO-3798-57) 
FLORII ‘A/LAND US 


Integrated them reclamation and land use planning. Volume 
3B. A case study of surface mining and reclamation planning: 
international minerals and chemical corporation, phosphate 

rations, Polk County, Florida (Land reclamation and use 
Pp anning for phosphate operations in Polk County, Florida), 
:19764 (ANL/EMR-1(Vol.3B)) 
FLORIDA/SOLAR ENERGY 
Florida solar energy industry, 3:17130 
FLORIDA/SOLAR INDUSTRY 
Florida solar energy industry, 3:17130 
FLOW BLOCKAGE/FLOW RATE 

Detection of fuel assembly flow reductions in a heterogeneous 

core (LMFBR), 3:18195 
FLOW BLOCKAGE/HYDRAULICS 

Detection of fuel assembly flow reductions in a heterogeneous 
core (LMFBR), 3:18195 

Edge blockage in a 19-pin sodium-cooled bundle (LMFBR), 
3:18096 (CONF-771 120-8) 

Model to correlated residence time measurements behind 
blockages (LMFBR), 3:18190 

FLOW BLOCKAGE/NUSSELT NUMBER 

Maximum wake temperature and Nusselt number behind 

blockages in sodium-cooled bundles (LMFBR), 3:18189 
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FLOW BLOCKAGE/TEMPERATURE DISTRIBUTION 
Calculated vs experimental temperature distribution behind a six- 
channel central blockage (LMFBR), 3:18191 
Edge blockage in a 19-pin sodium-cooled bundle (LMFBR), 
3:18096 (CONF-771120-8) 
Maximum wake temperature and Nusselt number behind 
blockages in sodium-cooled bundles (LMFBR), 3:18189 
FLOW (FLUID) 
See FLUID FLOW 
FLOWMETERS/IONIZATION CHAMBERS 
16N tagging of water for transient flow measurements, 3:19654 
FLOWMETERS/PERFORMANCE TESTING 
Advanced Two-Phase Instrumentation Program. Quarterly 
progress report, April-June 1977 (BWR; PWR), 3:18117 
(ORNL/NUREG/TM-140) 
Performance of FFTF-type eddy current flowmeters in the SLSF 
P-series test trains, 3:17773 
FLOWMETERS/RADIOACTIVE TRACER LOGGING 
16N tagging of water for transient flow measurements, 3:19654 
FLUE GAS/CLEANING 
Advanced coal fueled combustor/heat exchanger technology 
study. Quarterly technical progress report No. 2, June 1-August 
31, 197, 3:19544 (FE-2612-8) 
Industrial gas cleaning: principles and practice of the control of 
gaseous and particulate emissions (Book), 3:19567 
FLUE GAS/DESULFURIZATION 
Survey of the application of flue gas desulfurization technology in 
the industrial sector, 3:19558 (TID-27920) 
FLUE GAS/MONITORING 
Composition and size distribution of in-stack particulate material 
at a coal-fired power plant, 3:19722 
FLUE GAS/PARTICLE SIZE 
Characterization of suspended flue gas particle systems with on- 
line light scattering particle analyzers, 3:16551 (CONF-770970- 
2) 
FLUID FLOW 
See also GAS FLOW 
LIQUID FLOW 
SWIRL FLOW 
TURBULENT FLOW 
TWO-PHASE FLOW 
Buoyant jets in natural flows: development of a mathematical 
model (Model to calculate the spreading of a jet or plume 
ejected into the ocean or atmosphere), 3:19677 (ANL-Trans- 
1107) 
FLUID MECHANICS 
Buoyant jets in natural flows: development of a mathematical 
model (Model to calculate the spreading of a jet or plume 
ejected into the ocean or atmosphere), 3:19677 (ANL-Trans- 
1107) 
FLUID MECHANICS/MONTE CARLO METHOD 
Novel Monte Carlo binning technique, 3:20193 
FLUIDIZED BED/FLUIDIZATION 
Construction of a fluidized bed for laboratory studies, 3:20192 
(CONF-750677-P 1) 
FLUIDIZED BED/HEAT TRANSFER 
Effect of surface roughness on heat transfer in fluidized beds, 
3:19546 
Effect of bubble behavior on the scale-up of fluidized bed heat 
exchangers. Final report, 3:19355 (PERC-0055-5) 
FLUIDIZED-BED COMBUSTION/FLUE GAS 
Characterization of suspended flue gas particle systems with on- 
line light scattering particle analyzers, 3:16551 (CONF-770970- 
2 


) 
FLUIDIZED-BED COMBUSTION/MATHEMATICAL 
MODELS 


Mathematical model for combustion of coal in fluid bed, 3:16560 
FLUIDIZED-BED COMBUSTION/WASTE MANAGEMENT 
Reducing the environmental impact on solid wastes from a 
fluidized-bed combustor, 3:16550 (CONF-770921-4) 
FLUIDIZED-BED COMBUSTION/WASTE PRODUCT 
UTILIZATION 
Development of potential uses for the residue from fluidized bed 
= processes. Technical progress report, October 1977, 
| 
Development of potential uses for the residue from fluidized bed 
combustion processes. Technical progress report, September 
1977, 3:16464 
FLUIDIZED-BED COMBUSTORS/DESIGN 
Advanced coal fueled combustor/heat exchanger technology 
study. Quarterly technical progress report No. 2, June 1-August 
31, 197, 3:19544 (FE-2612-8) 
Atmospheric fluidized bed combustion technology test unit for 
industrial cogeneration plants, 3:19540 (CONF-771219-1) 
Industrial application, fluidized-bed combustion process. Quarterly 
report, January-March 1977, 3:19542 (FE-2463-9) 
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FLUIDIZED-BED COMBUSTORS/FUEL FEEDING SYSTEMS 

Design and performance testing of a coal feed and meterin 
system for the MIUS fluidized-bed combustor, 3:18639 (OQRNL/ 
HUD/MIUS-47) 

FLUIDIZED-BED COMBUSTORS/HEAT TRANSFER 

Experimental study of the influence of bed parameters on heat 
transfer in a fluidized bed combustor, 3:19547 

Fluid dynamics of a fluidized bed packed with heat exchangers. 
Interim report, May-July 1977, 3:17420 (FE-2256-6) 

Fluid dynamics of a fluidize bed packed with heat exchangers. 
Interim report, February-May 1977, 3:17419 (FE-2256-5) 

FLUIDIZED-BED COMBUSTORS/MATERIALS 

Advanced coal fueled combustor/heat exchanger technology 
study. Quarterly technical ong report No. 2, June 1-August 
31, 197, 3:19544 (FE-2612-8) 

FLUIDIZED-BED COMBUSTORS/PERFORMANCE 

Industrial application, fluidized-bed combustion aa Quarterly 

report, January-March 1977, 3:19542 (FE-2463-9) 
FLUIDIZED-BED COMBUSTORS/PERFORMANCE TESTING 

Experimental study of the influence of bed parameters on heat 

transfer in a fluidized bed combustor, 3:19547 
FLUIDIZED-BED COMBUSTORS/RESEARCH PROGRAMS 

Fluid dynamics of a fluidized bed packed with heat exchangers. 
Interim report, May-July 1977, 3:17420 (FE-2256-6) 

Fluid dynamics of a fluidize bed packed with heat exchangers. 
Interim report, February-May 1977, 3:17419 (FE-2256-5) 

Fluidized bed gas turbine experimental unit or MIUS applications. 
Quarterly progress report, July 1, 1975-September 30, 1975, 
3:18636 (ORNL/HUD/MIUS.32) 

Fluidized bed gas turbine experimental unit for MIUS 
applications. Quarterly progress report, October 1, 1975- 
December 31, 1975, 3:18637 (ORNL/HUD/MIUS-33) 

Fluidized-bed gas-turbine experimental unit for MIUS 
applications. Quarterly progress report, January 1, 1976-March 
31, 1976, 3:18638 (ORNL/HUD/MIUS-34) 

Multicell fluidized-bed boiler design, construction and test 
program. Monthly progress status report No. 56, 3:17423 (TID- 
27943) 

Multicell fluidized-bed boiler: design, construction, and test 
a. Monthly progress status report No. 57, 3:17424 (TID- 
27978 

FLUIDIZED-BED COMBUSTORS/TEST FACILITIES 
Industrial application, fluidized-bed combustion process. Quarterly 
report, January-March 1977, 3:19542 (FE-2463-9) 
FLUIDS 
See also BODY FLUIDS 
GASES 


GEOTHERMAL FLUIDS 


LIQUIDS 
FLUIDS/EQUATIONS OF STATE 
P-V-T and sound velocity data for fluid n-De in the range 75-300 
K and 2-20 kbar, 3:20141 (LA-7018-MS) 
FLUIDS/LOSSES 
Fluid leak-off under dynamic and static conditions utilizing the 
same equipment, 3:16621 (COO/4166-1) 
FLUOR (CE/BIOCHEMICAL REACTION KINETICS 
Effect of pressure upon the fluorescence of various flavodoxins, 


3:19 
FLUORESCENCE/PRESSURE DEPENDENCE 
— —_— upon the fluorescence of various flavodoxins, 
il 
Volume changes in the formation of internal complexes of 
flavinyltryptophan peptides, 3:19828 
FLUORESCENT LAMPS/ENERGY CONSUMPTION 
Development of an energy-conserving electrodeless fluorescent 
lamp (LITEK), 3:18554 
FLUORESCENT LAMPS/LIFE-CYCLE COST 
Development of an energy-conserving electrodeless fluorescent 
lamp (LITEK), 3:18554 
FLUORIDES/PRECIPITATION 
Advanced water treatment for fluoride-containing waste water, 
3:17003 (RFP-Trans-231) 
FLUORINATED ALICYCLIC HYDROCARBONS/ELECTRON 
SPIN RESONANCE 
Research concerning ionic and free radical reactions in radiation 
chemistry. Progress report, September 15, 1976-September 15, 
1977, 3:19325 (OQRO-2968-111) 
FLUORINATED ALIPHATIC HYDROCARBONS 
See also FREONS 
FLUORINATED ALIPHATIC HYDROCARBONS/ 
ELECTRON SPIN RESONANCE 
Research concerning ionic and free radical reactions in radiation 
chemistry. Progress report, September 15, 1976-September 15, 
1977, 3:19325 (ORO-2968-111) 
FLUORINATED ALIPHATIC HYDROCARBONS/HOT 
ATOM CHEMISTRY 
Chemistry of nuclear recoil '*F atoms. X. Studies of '*F caged 
capture processes in CHsCF3/H2S and CHsCHF2/H2S liquid 
mixtures, 3:19333 


FOOD CHAINS/CONTAMINATION 


FLUORINE/ATOM-MOLECULE COLLISIONS 
Computational methods for reactive scattering (Vibrational 
resonance), 3:20176 
FLUORINE/ELECTRON COLLISIONS 
Electron- and photon-induced desorption, 3:20126 
FLUORINE/NUCLEAR REACTION ANALYSIS 
— applications of protons from a 3 MV accelerator, 
:1922 
Exact location of fluorine on polluted needles of Abies alba by 
microanalysis using protons, 3:19225 (DOE-tr-19) 
a of light elements by means of ®Li-induced reactions, 
224 


FLUORINE/X-RAY EMISSION ANALYSIS 
Use of muonic x rays for nondestructive analysis of bulk samples 
for low Z constituents, 3:19247 
FLUORINE 18/HOT ATOM CHEMISTRY 
Chemistry of nuclear recoil '*F atoms. X. Studies of '*F caged 
capture processes in CH3CF3/H2S and CHsCHF2/H2S liquid 
mixtures, 3:19333 
FLUORINE 19 TARGET/LITHIUM 6 REACTIONS 
Measurement of the ®Li(*Li, an)’Be and '°F(*Li,p)?*Na cross 
sections (2.3 to 5.5 MeV), 3:20345 
FLUORINE IONS/COLLISIONS 
Production of L-x-rays by 9.5 to 41.8 MeV fluorine ions incident 
on six elements from Pr to Bi (Cross sections, 9.5 to 41.8 MeV, 
total cross sections), 3:20183 
FLUTE INSTABILITY/FEEDBACK 
—— feedback system for suppressing the flute instability, 
:205 


FLUX CORED ARC WELDING 
See ARC WELDING 
FLUXOIDS 
See MAGNETIC FLUX 
FLY ASH/MUTAGENESIS 
Mutagenicity of filtrates from respirable coal fly ash, 3:16469 
FLY ASH/WASTE PRODUCT UTILIZATION 
Development of potential uses for the residue from fluidized bed 
combustion processes. Technical progress report, September 
1977, 3:16464 
FLYWHEEL ENERGY STORAGE/COMPOSITE MATERIALS 
Comparative properties of fiber composites for energy-storage 
flywheels. Part A. Evaluation of fibers for flywheel rotors, 
3:18261 (UCRL-80116(Pt.A)) 
FLYWHEEL ENERGY STORAGE/ECONOMICS 
Energy storage on electric utility systems, 3:17435 
FLYWHEEL ENERGY STORAGE/TECHNOLOGY 
ASSESSMENT 
Energy storage on electric utility systems, 3:17435 
FLYWHEELS/USES 
Development of a high performance and lightweight hybrid 
flywheel/battery powered electric vehicle drive, 3:18705 
Flywheel/elecric hybrid vehicle, 3:18704 
Gas turbine engine for vehicles (Patent), 3:18751 
FM DEVICES/PLASMA DRIFT 
Study of drift-wave turbulence by microwave scattering in a 
toroidal plasma, 3:20510 
FM DEVICES/TURBULENCE 
Study of drift-wave turbulence by microwave scattering in a 
toroidal plasma, 3:20510 
FOAMS/COMPRESSION STRENGTH 
High load bearing flexible urethane foams, 3:19158 (BDX-613- 
1750 


FOAMS/FABRICATION 
High load bearing flexible urethane foams, 3:19158 (BDX-613- 
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See also ANIMAL FEEDS 
FRUITS 
MEAT 
MILK 
SEAFOOD 
VEGETABLES 
FOOD/PRODUCTION 
Feed, fuel, and fertilizer, 3:18607 
Intensive food-production systems in a developing agricultural 
community, 3:18499 
Role of energy in food production: a perspective (Resource, 
a and sociological limits in developing countries), 
:18500 
FOOD/SOLAR DRYING 
Solar process drying of potato products, 3:17260 
FOOD CHAINS 
Radioactive tracer studies of soil and litter arthropod food chains. 
Progress report, November 1, 1976-October 31, 1977, 3:19923 
(SRO-641-24) 
FOOD CHAINS/CONTAMINATION 
Hydroponic growth of crops in presence of '*C-benzo(a)pyrene 
— study in beans, cantaloupes, and cotton plants), 
:20025 
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FOOD INDUSTRY/ENERGY ANALYSIS 
Methodological reflexions upon a analysis of 
agricultural and agro-food systems, 3:182 
FOO! INDUSTRY/ENERGY CONSERVATION 
Guide to energy conservation for grocery stores, 3:18382 (FEA/ 
D-76/096) 
FOOD INDUSTRY/ENERGY CONSUMPTION 
Energy consumption data base. Volume III, Chapter 4, Part 1. 
Small industries, SIC 20-25, 27, 30-32, 34-39, 3:18486 (TID- 
27985) 
FOOD PROCESSING/ENERGY CONSERVATION 
Energy conservation in food canneries: thermodynamic and 
economic considerations, 3:18620 
FOOD PROCESSING/ENERGY CONSUMPTION 
Application of product return osmosis to reduce energy in beet- 
sugar processing, 3:18619 
FOOD PROCESSING/RESEARCH PROGRAMS 
Application of product return osmosis to reduce energy in beet- 
sugar processing, 3:18619 
FORAGE/HARVESTING 
Present and future trends in forage harvesting equipment, 3:17175 
(CONF-770368-) 
FORAGE/PRODUCTION 
Energy analyses of forage production, 3:18600 
FORESTS/DATA PROCESSING 
NONEUC: a numerical procedure for determining optimum 
euclidian distances and associated coordinates from distances 
derived from similarity coefficients, 3:19749 (EDFB/IBP-75/8) 
FORESTS/ECOLOGY 
Spectral analysis and forest dynamics: the effects of perturbations 
on long-term dynamics, 3:19754 (CONF-770689-2) 
FORMYL RADICALS/CHEMICAL REACTION KINETICS 
Chemical physics, 3:19304 (ORNL-5297) 
FORSCHUNGSREAKTOR MUENCHEN 
See FRM REACTOR 
FORT ST. VRAIN REACTOR 
See VRAIN REACTOR 
FORTISSIMO REACTOR 
See RAPSODIE REACTOR 
FOSSIL FUELS 
See also ye 
NATURAL GAS 
EAT 


PETROLEUM 
SYNTHETIC FUELS 
Issues of energy ao (Synthetic fuel development necessary 
despite cost), 3:18429 
FOSSIL. FUELS/BIBLIOGRAPHIES 
Summary of international energy research and development 
activities, 1974-1976, 3:18528 (HCP/U2639-1) 
FOSSIL FUELS/FUEL SUBSTITUTION 
Inter-fuel substitution possibilities: a translog application to 
intercountry data, 3:18431 
FOSSIL FUELS/GENETIC EFFECTS 
Genetic studies (7°*Pu, x radiation), 3:19935 (LA-6898-PR) 
FOSSIL FUELS/GEOCHEMISTRY 
Geochemical interrelationships among fossil fuels, marsh, and 
landfill gas, 3:18433 
FOSSIL FUELS/ORIGIN 
Geochemical interrelationships among fossil fuels, marsh, and 
landfill gas, 3:18433 
FOSSIL FUELS/RESEARCH PROGRAMS 
Fossil Energy Program report, July 1975-October 1976, 3:16339 
(ERDA-77-70) 
FOSSIL FUELS/RESOURCE CONSERVATION 
World energy: the resource picture, 3:18345 
FOSSIL FUELS/SAFETY ENGINEERING 
Study to delineate operational safety and health problems in 
ERDA non-nuclear program, 3:20053 (ADL-79475) 
FOSSIL-FUEL POWER PLANTS/AIR POLLUTION 
Some long-range speculations about coal (CO: problems of greatly 
expanded use), 3:16467 (OQRAU/IEA(O)-77-22) 
Study of diffusion and wet deposition of sulfur from an oil fired 
power plant, 3:19698 (UUIM-46) 
Trace element concentrations in some coal samples and possible 
emissions from coal combustion in Sweden, 3:16430 (IVL-B- 


358) 
FOSSIL-FUEL POWER PLANTS/AIR POLLUTION 
ABATEMENT 
Arsenic containing fuels (Patent), 3:17440 
Reduction of pollutant emission from stationary combustion 
sources by burner design, 3:17443 
FOSSIL-FUEL POWER PLANTS/AVAILABILITY 
Availability patterns in fossil-fired steam power plants 
Comparison of 200 to 389, 390 to 599, and over 600 MW units, 
1970-1974), 3:18467 (EPRI-FP-583-SR) 
FOSSIL-FUEL POWER PLANTS/BOILER FUEL 
Arsenic containing fuels (Patent), 3:17440 
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Rated fineness of pulverized fuel for milling installations of power 

units burning different brown coal varieties, 3:16556 
FOSSIL-FUEL POWER PLANTS/BOILERS 

Effect of ash deposit on heat transfer performance in pulverized 
lignite fired power station boilers, 3:17426 

Multicell fluidized-bed boiler design, construction and test 
program. Monthly progress status report No. 56, 3:17423 (TID- 
27943) 

FOSSIL-FUEL POWER PLANTS/CATALYTIC CONVERTERS 

Composite catalyst for clarifying exhaust gas containing nitrogen 
oxides and method for producing the same (Patent), 3:18801 

FOSSIL-FUEL POWER PLANTS/DECISION MAKING 

Energy future of West Germany, 3:18426 

FOSSIL-FUEL POWER PLANTS/DESIGN 
Capital cost: low- and high-sulfur coal plants, 8300 MWe, 3:18466 
(COO-2477-8(Vol.1)) 
FOSSIL-FUEL POWER PLANTS/ECONOMICS 
Capita! cost: low- and high-sulfur coal plants, 8300 MWe, 3:18466 
COO-2477-8(Vol.1)) 

Statistical utility theory for comparison of nuclear versus fossil 

power plant alternatives, 3:17831 
FOSSIL-FUEL POWER PLANTS/ENVIRONMENTAL 

EFFECTS 

Biophysical studies related to energy generation. Renewal 
proposal and progress report, 3:19967 (ORO-3798-57) 

Health effects and related standards for fossil-fuel and geothermal 
power plants. Volume 6 of health and safety impacts of nuclear, 
geothermal, and fossil-fuel electric generation in California (In 
California), 3:19692 (LBL-5287) 

Impact of power plant thermal discharges on the environment 
(Impact of thermal effluents on rivers in Yugoslavia), 3:19813 

Toxic trace pollutant coefficients for energy supply and 
conversion. Final report, 3:19688 (HIT-705) 

Visibility issue in the Rocky Mountain West (Relation to energy 
facility siting), 3:19691 (LA-UR-77-2558) 

FOSSIL-FUEL POWER PLANTS/ENVIRONMENTAL 

IMPACTS 

Carbon dioxide: a problem of producing usable data, 3:19699 

FOSSIL-FUEL POWER PLANTS/FLUE GAS 

Composition and size distribution of in-stack particulate material 

at a coal-fired power plant, 3:19722 
FOSSIL-FUEL POWER PLANTS/FLUIDIZED-BED 

COMBUSTORS 

Multicell fluidized-bed boiler design, construction and test 
program. Monthly progress status report No. 56, 3:17423 (TID- 
27943) 

Multicell fluidized-bed boiler: design, construction, and test 
program. Monthly progress status report No. 57, 3:17424 (TID- 
27978) 

FOSSIL-FUEL POWER PLANTS/FLY ASH 

Mutagenicity of filtrates from respirable coal fly ash, 3:16469 
FOSSIL-FUEL POWER PLANTS/FUELS 

Kriel colliery, 3:16485 
FOSSIL-FUEL POWER PLANTS/GAS TURBINES 

Economic design of radiation heat surfaces of air heaters for hot 
air turbines, 3:17429 (DOE-tr-34) 

FOSSIL-FUEL POWER PLANTS/GASEOUS WASTES 

Size distribution of fine particulate emissions from a coal-fired 
power plant, 3:19721 

FOSSIL-FUEL POWER PLANTS/HEAT EXCHANGERS 

Development of a ceramic tube heat exchanger with relaxing 
joint. Quarterly technical progress report, January-April 1, 
1977, 3:17402 (FE-2556-03 

FOSSIL-FUEL POWER PLANTS/NOISE POLLUTION 

ABATEMENT 

Reduction of pollutant emission from stationary combustion 
sources by burner design, 3:17443 

FOSSIL-FUEL POWER PLANTS/PLANNING 

Issues in the future supply of electricity to the Northeast (1985 and 
2000), 3:18460 (BNL-50553) 

FOSSIL-FUEL POWER PLANTS/POLLUTION CONTROL 

EQUIPMENT 

Apparatus for purification of exhaust gases (Patent), 3:17441 

Fuel nitrogen conversion and catalytic combustion, 3:17439 (LBL- 
6396) 

Process for removing sulfur dioxide from a gas and producing 
sulfur therefrom (Patent), 3:17442 

FOSSIL-FUEL POWER PLANTS/PUBLIC OPINION 

Energy future of West Germany, 3:18426 

FOSSIL-FUEL POWER PLANTS/RELIABILITY 

Availability patterns in fossil-fired steam power plants 
(Comparison of 200 to 389, 390 to 599, and over 600 MW units, 
1970-1974), 3:18467 (EPRI-FP-583-SR) 

FOSSIL-FUEL POWER PLANTS/SCRUBBERS 
ag and transport of power plant scrubber sludge wastes, 
:18471 
FOSSIL-FUEL POWER PLANTS/SITE SELECTION 
Siting of fossil-fueled electric power generating facilities, 3:17444 
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FOSSIL-FUEL POWER PLANTS/SLUDGES 
Handling and transport of power plant scrubber sludge wastes, 
471 


FOSSIL-FUEL POWER PLANTS/STACKS 
Reactions of ozone and nitrogen oxides in power plant plumes, 


3:19710 
FOSSIL-FUEL POWER PLANTS/STEAM GENERATORS 
Multicell fluidized-bed boiler: design, construction, and test 
program. Monthly progress status report No. 57, 3:17424 (TID- 
27978) 
FOSSIL-FUEL POWER PLANTS/THERMAL EFFLUENTS 
Impact of power plant thermal discharges on the environment 
(Impact of thermal effluents on rivers in Yugoslavia), 3:19813 
FOSSIL-FUEL POWER PLANTS/TOPPING CYCLES 
Potassium vapor topping cycle. Technical progress report, 
January 1-March 31, 1977, 3:17415 (ORNL/TM-6042) 
Potassium vapor topping cycle. Technical progress report, April 
1-June 30, 1977, 3:17416 (ORNL/TM-6043 
FOSSIL-FUEL POWER PLANTS/WASTE HEAT 
UTILIZATION 
District heating and cooling utilizing temperature differences of 
Chicago waters, 3:18641 
FOSSIL-FUEL POWER PLANTS/WASTE MANAGEMENT 
Handling and transport of power plant scrubber sludge wastes, 


3:18471 
FOUNDATIONS/CONSTRUCTION 
Submergible pile driving method and apparatus for continuous 
operation (Patent), 3:19557 
FOUNDATIONS/SPECIFICATIONS 
Design report. Volume 11. Mechanical specifications, 3:16372 
(FE-1521-30) 
FOUNDRIES/ENERGY CONSERVATION 
Energy recovery: preheating of solid loads by flue gas example: 
preheating of aluminum scrap by flue gas from a smelting 
furnace, 3:18624 
Some directions for foundry operation in an energy-restricted 
future, 3:18614 
FOUNDRIES/ENERGY CONSUMPTION 
Some directions for foundry operation in an energy-restricted 
future, 3:18614 
FOUNDRIES/WASTE HEAT UTILIZATION 
Energy recovery: preheating of solid loads by flue gas example: 
preheating of aluminum scrap by flue gas from a smelting 
furnace, 3:18624 
FR-2 REACTOR/IRRADIATION CAPSULES 
High-pressure capsule for the irradiation of fuel swelling 
specimens in the FR2 reactor, 3:18034 
FRANCE/ENERGY SUPPLIES 
Energy supply to the year 2000: global and national studies. 
Second technical report of the workshop on Alternative Energy 
Strategies (WAES) (Book), 3:18418 
Energy supply/demand integrations to the year 2000: global and 
national studies. Third technical report of the workshop on 
Alternative Energy Strategies (WAES) (Book), 3:18419 
FRANCE/FUEL REPROCESSING PLANTS 
Present status of reprocessing technology, basic outlines of large 
reprocessing plants, 3:16858 
FRANCE/GEOTHERMAL ENERGY 
Possible applications of geothermal energy in France, 3:17374 
FRANCE/NUCLEAR POWER PLANTS 
Comparative analysis of United States and French nuclear power 
plant siting and construction regulatory policies, 3:17829 
FRANCE/OIL SHALES 
Research in bituminous shale in France, 3:16775 
FREE CONVECTION 
See NATURAL CONVECTION 
FREE RADICALS 
See RADICALS 
FREONS/ELECTRONIC STRUCTURE 
Research concerning ionic and free radical reactions in radiation 
chemistry. Progress report, September 15, 1976-September 15, 
1977, 3:19325 (ORO-2968-111) 
FRESH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
FRESNEL LENS/DESIGN 
Design, construction and test of a collector system using a linear 
asymmetric Fresnel reflector, 3:17292 
FRESNEL LENS/PERFORMANCE 
Analytical and experimental investigation of a 1.8 by 3.7 meter 
Fresnel lens solar concentrator, 3:17291 
FRESNEL LENS/SOLAR TRACKING 
ee — lens: solar optical analysis of tracking error effects, 
:1729 
FRM REACTOR/CHARGED-PARTICLE TRANSPORT 
Alpha particle effects on the reversed field mirror, 3:20513 (COO- 
2218-88) 
FRM REACTOR/ORBITS 
Alpha particle effects on the reversed field mirror, 3:20513 (COO- 
2218-88) 
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FRM REACTOR/SPECIFICATIONS 
Field reversed mirror reactor, 3:20632 (UCRL-80074) 
FRUIT TREES/MAXIMUM PERMISSIBLE EXPOSURE 
Ecological behavior and effects of energy related pollutants. 
Progress report, June 1976-August 1977 (SO2 impact on 
survival and stability of plant species; fallout '°7Cs transfer 
processes in Southeastern Coastal Plain ecosystem), 3:19696 
(ORO-2412-85) 
FRUITS 
(Edible fag ff ~ of plants only.) 
APES 


See also G. 
PEANUTS 
FRUITS/PRODUCTION 
Energy requirements for fruit production in California, 3:18612 
FTR REACTOR 
See FFTF REACTOR 
FUEL ASSEMBLIES 
See also FUEL ELEMENT CLUSTERS 
Fuel assembly (Patent), 3:17594 
FUEL ASSEMBLIES/BOILING 
Dynamic boiling tests in a 19-pin simulated LMFBR fuel 
assembly, 3:18192 
Some comments on sodium behavior (boiling) in LMFBR wire- 
wrapped subasemblies, 3:18194 
FUEL ASSEMBLIES/DEFORMATION 
Effect = nonuniform gaps on compaction of an LMFBR core, 
3:17784 
FUEL ASSEMBLIES/FABRICATION 
Fuel assembly (Patent), 3:17977 
FUEL ASSEMBLIES/FLOW BLOCKAGE 
Blockages in LMFBR fuel assemblies: a review, 3:18097 (CONF- 
771120-14) 
Calculated vs experimental temperature distribution behind a six- 
channel central blockage (LMFBR), 3:18191 
Detection of fuel assembly flow reductions in a heterogeneous 
core (LMFBR), 3:18195 
Edge blockage in a 19-pin sodium-cooled bundle (LMFBR), 
3:18096 (CONF-771120-8) 
Maximum wake temperature and Nusselt number behind 
blockages in sodium-cooled bundles (LMFBR), 3:18189 
Model to correlated residence time measurements behind 
blockages (LMFBR), 3:18190 
FUEL ASSEMBLIES/FUEL ASSEMBLY DISMANTLING 
Fuel assembly (Patent), 3:17977 
FUEL ASSEMBLIES/FUEL CHANNELS 
Fuel assembly (Patent), 3:17593 
FUEL ASSEMBLIES/HEAT TRANSFER 
Boiling incoherency effects in unprotected loss-of-flow accidents 
(LMFBR), 3:18170 
Flow distribution in edge subchannels of wire-wrapped 61-rod 
assemblies (LMFBR), 3:17780 
Laminar mixed-convection heat transfer in finite hexagonal 
bundles (LMFBR), 3:17744 
FUEL ASSEMBLIES/HYDRAULICS 
Acoustic analysis from sodium boiling tests using THORS bundle 
6A (LMFBR), 3:18196 
Approach for treating two-dimensional coolant boiling in an 
LMFBR fuel subassembly, 3:18193 
Flow distribution in edge subchannels of wire-wrapped 61-rod 
assemblies (LMFBR), 3:17780 
Laminar mixed-convection heat transfer in finite hexagonal 
bundles (LMFBR), 3:17744 
RELAP4 pre-test predictions for the LOFT transient (blowdown) 
DNB tests in the Columbia University test loop, 3:18030 (LTR- 
20-65) 
Some comments on sodium behavior (boiling) in LMFBR wire- 
wrapped subasemblies, 3:18194 
FUEL ASSEMBLIES/PRESSURE DROP 
Dynamic boiling tests in a 19-pin simulated LMFBR fuel 
assembly, 3:18192 
FUEL ASSEMBLIES/REACTIVITY WORTHS 
Pulsed reactivity measurements of large *°5U-Al castings in H2O, 
3:18048 
FUEL ASSEMBLIES/SEISMIC EFFECTS 
Mark C fuel assembly: LOCA-seismic analyses (PWR), 3:18094 
(BAW-10133) 
FUEL ASSEMBLIES/STANDARDS 
Driver fuel assembly (LMFBR), 3:17824 (RDT-E-13-16T) 
FUEL ASSEMBLIES/TEMPERATURE GRADIENTS 
Dynamic boiling tests in a 19-pin simulated LMFBR fuel 
assembly, 3:18192 
FUEL ASSEMBLIES/TWO-PHASE FLOW 
Acoustic analysis from sodium boiling tests using THORS bundle 
6A (LMFBR), 3:18196 
FUEL BUNDLES 
See FUEL ELEMENT CLUSTERS 
FUEL CANS 
Fuel element (Patent), 3:17978 
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FUEL CANS/CORROSION PRODUCTS 
Solubility of nonstoichiometric nickel ferrite in high-temperature 


aqueous solution (PWR), 3:17606 
FUEL CANS/CORROSION RESISTANCE 
Nuclear fuel element (Patent), 3:17971 
FUEL CANS/DECONTAMINATION 
Nuclear waste management quarterly progress report, April-June 
1977, 3:16890 (BNWL-2377-2) 
FUEL CANS/DEFORMATION 
Effect of temperature nonuniformity on the diametral expansion of 
internally pressurized Zircaloy-4 ae during transient 
heating in steam (BWR, PWR), 3:17548 
Effects of stress biaxiality on ballooning behavior of Zircaloy 
cladding (PWR, BWR), 3:18214 
Influence of the radial temperature gradient on cladding dilatation 
(LMFBR), 3:17719 
FUEL CANS/FAILURES 
Cladding loading by a two-component gas during TOP accidents 
(GCFR), 3:18201 
FUEL CANS/HEAT TRANSFER 
In-reactor measurements of fuel/sheath heat transfer, 3:17941 
FUEL CANS/PERFORMANCE 
Analysis of the mechanical response of LMFBR fuel clads 
subjected to in-service property variations (SS-316), 3:17725 
FUEL CANS/PROTECTIVE COATINGS 
Nuclear fuel element (Patent), 3:17971 
FUEL CANS/STRAINS 
Simplified method of computing cladding and fuel strain during a 
slow overpower transient (LMFBR), 3:18168 
FUEL CANS/STRESSES 
Effects of stress biaxiality on ballooning behavior of Zircaloy 
cladding (PWR, BWR), 3:18214 
FUEL CANS/THERMAL STRESSES 
Effect of temperature nonuniformity on the diametral expansion of 
internally pressurized Zircaloy-4 cladding during transient 
heating in steam (BWR, PWR), 3:17548 
FUEL CA ANS S/ZIRCALOY 4 
Model for “inverted” primary creep in B-phase Zircaloy-4 fuel 
sheathing, 3:18943 
FUEL CELL POWER PLANTS/DEMONSTRATION 
PROGRAMS 
Fuel-cell systems for dispersed generation of electric power, 
3:18524 
FUEL CONSUMPTION/DATA 
Energy consumption data base. Vol. 3, Capter 5. A sectoral 
analysis by functional use of geographic region for years, 1967, 
1971, 1974, 3:18482 (TID-27981) 
FUEL CONSUMPTION/EFFICIENCY 
Useful energy consumption: the determination of relative fuel 
efficiencies, 3:18508 
FUEL CONSUMPTION/FORECASTING 
Computerized model for minimizing fuel costs, 3:17432 
FUEL COOLING INSTALLATIONS 
See SPENT FUEL STORAGE 
FUEL CYCLE 
See also FUEL MANAGEMENT 
PLUTONIUM RECYCLE 
Denatured fast reactor symbiosis (LMFBR), 3:17841 
FUEL CYCLE/ECONOMICS 
Collecting nuclear fuel costs through a fuel adjustment clause, 
717834 


Economics of fuel cycle options in a PWR, 3:17845 
Fuel cycle cost sensitivity analysis for boiling and pressurized 
water reactors, 3:17848 
Planned cycle stretchout in PWRs, 3:17847 
Sensitivity analysis for fast reactor fuel cycle cost (LMFBR), 
3:17843 
FUEL CYCLE/FEASIBILITY STUDIES 
Alternative methods to increase energy extraction from nuclear 
fuel without reprocessing to separate plutonium, 3:17836 
Crossed progeny and some other non-standard fuel cycles, 3:17838 
Low-decontamination approach to a proliferation-resistant fuel 
cycle (LMFBR; PWR; BWR), 3:17840 
LWR-HWR tandem fuel flow concept, 3:17625 
Molten-salt reactors for efficient nuclear fuel utilization without 
plutonium separation, 3:17687 
Once-through cycles in the pebble bed HTR, 3:17844 
Survey of alternative fuel cycle options without plutonium 
separation, 3:17837 
FUEL CYCLE/PLANNING 
Regional nuclear fuel cycle centres: IAEA study project, 3:18363 
FUEL CYCLE/REPROCESSING 
Alternative methods to increase energy extraction from nuclear 
fuel without reprocessing to separate plutonium, 3:17836 
FUEL CYCLE/RESEARCH PROGRAMS 
HEDL contribution to SRL alternate fuel cycle technology 
program. Quarterly report, July-September 1977, 3:16854 
(HEDL-TC-902-3) 
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FUEL CYCLE/RISK ASSESSMENT 
MFAULT: a computer program for analyzing fault trees, 3:16889 
(BNWL-2145) 
FUEL CYCLE/SAFEGUARDS 
Coordinated safeguards for materials management in a fuel 
reprocessing plant. Volume I, 3:17006 (LA-6881(Vol.1)) 
FUEL CYCLE/TEST FACILITIES 
Tritium Systems Test Assembly: design for major device 
fabrication review, 3:20731 (LA-6855-P) 
FUEL ELEMENT CLUSTERS/CRITICALITY 
Critical separation between subcritical clusters of 2.35 wt % **5U 
enriched UO: rods in water with fixed neutron poisons, 3:17871 
(PNL-2438) 
FUEL ELEMENT CLUSTERS/FABRICATION 
Device for assembly and disassembly of nuclear reactor fuel 
element clusters (Patent), 3:17969 
FUEL ELEMENT CLUSTERS/SHROUDS 
Channel box for the fuel bundle of BWR, 3:17578 
FUEL ELEMENT CLUSTERS/SPACERS 
Nuclear fuel reactor (Patent), 3:17950 
FUEL ELEMENT CLUSTERS/SUPPORTS 
Device for assembly and disassembly of nuclear reactor fuel 
element clusters (Patent), 3:17969 
Nuclear reactor fuel element sub-assemblies (Patent), 3:17717 
FUEL ELEMENT FAILURE 
Cladding loading by a two-component gas during TOP accidents 
(GCFR), 3:18201 
Effects of stress biaxiality on ballooning behavior of Zircaloy 
cladding (PWR, BWR), 3:18214 
Final report of fuel dynamics Test E7, 3:18089 (ANL-77-25) 
Intersubassembly incoherencies and grouping techniques in 
LMFBR hypothetical overpower accident, 3:18171 
FUEL ELEMENT FAILURE/GASES 
Pin plenum fission gas release model to describe fission gas effects 
in a voided channel (LMFBR), 3:18203 
FUEL ELEMENT FAILURE/MATHEMATICAL MODELS 
Application of Larson-Miller parameter to LMFBR fuel failure 
dynamics, 3:18165 
PLUTO2: a computer code for the analysis of overpower 
accidents in LMFBRs, 3:18167 
FUEL ELEMENT FAILURE/PRESSURE GRADIENTS 
Pin plenum fission gas release model to describe fission gas effects 
in a voided channel (LMFBR), 3:18203 
FUEL ELEMENT FAILURE/RESEARCH PROGRAMS 
Fuel rod mechanics and failure analysis. Twentieth quarterly 
report, May-July 1977 (LMFBR), 3:18106 (GEFR-13923-20) 
Safety engineering sixteenth quarterly report, May-July 1976 
(LMFBR), 3:18101 (GEAP-13923-16) 
FUEL ELEMENT FAILURE/SIMULATION 
Evaluation of the effect of shutdown cracks in TREAT-tested fuel 
pins (LMFBR), 3:18164 
FUEL ELEMENT FAILURE/STOCHASTIC PROCESSES 
Stochastic processes in thermal-hydraulic flow fields (LMFBR), 
3:18155 
FUEL ELEMENT FAILURE/VAPORS 
Se of the fuel fragmentation gas (BWR, PWR), 
:17550 
FUEL ELEMENTS 
See also FUEL ASSEMBLIES 
FUEL CANS 
FUEL PINS 
FUEL PLATES 
FUEL RODS 
NUCLEAR FUELS 
SPENT FUEL ELEMENTS 
Behavior of irradiated oxide fuel, 3:17538 
Fuel element for nuclear reactors (Patent), 3:17970 
Movement of lenticular pores in mixed oxide (U,Pu)O2 nuclear 
fuel elements, 3:17965 (AERE-TP-708) 
FUEL ELEMENTS/CRITICALITY 
Criticality evaluation of low-density moderation in PWR fuel 
storage, 3:16847 
FUEL ELEMENTS/FABRICATION 
Thoria fuel technology for CANDU-PHW reactors, 3:17684 
FUEL ELEMENTS/FISSION PRODUCT RELEASE 
—— y release from ThO2 and ThO2-UO: fuels (PWR, BWR), 
71754 
FUEL ELEMENTS/FISSION PRODUCTS 
Measurements and calculations of long-term fission product 
activity, 3:17912 
FUEL ELEMENTS/FRAGMENTATION 
Reconsiderations of gas release in molten metal fragmentation 
(BWR, PWR), 3:17558 
FUEL ELEMENTS/HEAT TRANSFER 
In-reactor measurements of fuel/sheath heat transfer, 3:17941 
FUEL ELEMENTS/INSPECTION 
Method and apparatus for inspecting failed fuel (Patent), 3:17972 
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FUEL ELEMENTS/ION MICROPROBE ANALYSIS 
Ion microprobe studies of surface effects of materials related to 
fission and fusion reactors, 3:19253 
FUEL ELEMENTS/MATHEMATICAL MODELS 
Status of mechanical properties and models for LMFBR and 
LWR fuel element modeling, 3:17742 
FUEL ELEMENTS/PERFORMANCE 
Fuel technology for denatured thorium cycles in CANDU 
reactors, 3:17685 
Status of mechanical properties and models for LMFBR and 
LWR fuel element modeling, 3:17742 
Thoria fuel technology for CANDU-PHW reactors, 3:17684 
FUEL ELEMENTS/PERFORMANCE TESTING 
HTGR Fuels and Core Development Program. Quarterly 
progress report for the period ending August 31, 1977, 3:17667 
(GA-A-14479) 
Irradiation Effects Test Series: Test IE-3. Test results report 
(PWR), 3:17601 (TREE-NUREG-1106) 
FUEL ELEMENTS/PHYSICAL RADIATION EFFECTS 
Irradiation Effects Test Series: Scoping Test 2. Test results report 
(Thermal Fuels Behaviour Program), 3:17600 (TREE-NUREG- 


1044) 
FUEL ELEMENTS/POWER DENSITY 

Automated approach to predict pin power peaking factors in 
PWRsg, 3:17653 

FUEL ELEMENTS/REACTIVITY WORTHS 

Improved reactivity monitor using a shuttling ***Cf source, 

3:17943 
FUEL ELEMENTS/STRAINS 

Simplified method of computing cladding and fuel strain during a 

slow overpower transient (LMFBR), 3:18168 
FUEL FABRICATION PLANTS/FUEL ELEMENTS 

Criticality evaluation of low-density moderation in PWR fuel 

storage, 3:16847 
FUEL FABRICATION PLANTS/LICENSING 

Public notice of recommendations made by the Reactor Safety 
Commission. Recommendation of the Reactor Safety 
Commission during its 120th meeting on January 19th, 1977. 
Fuel fabrication plant of the firm of Exxon at Lingen, 3:16844 

FUEL FABRICATION PLANTS/RADIOACTIVE WASTE 

PROCESSING 

Actinide Partitioning and Transmutation Program. Progress 
report, April 1-June 30, 1977, 3:16908 (ORNL/TM-6056) 

FUEL FEEDING SYSTEMS/DESIGN 

Coal feeder development program. Monthly progress report No. 

28, October 1977, 3:16379 (FE-1792-37) 
FUEL FEEDING SYSTEMS/PERFORMANCE 

Experimental and process design study of a high rate gasification 
process. Quarterly technical report No. 12, January-March 
1977, 3:16376 (FE-1548-12) 

FUEL FEEDING SYSTEMS/PERFORMANCE TESTING 

Coal feeder development program. Monthly progress report No. 
28, October 1977, 3:16379 (FE-1792-37) 

Design and performance testing of a coal feed and metering 
system for the MIUS fluidized-bed combustor, 3:18639 (ORNL/ 
HUD/MIUS-47) 

FUEL GAS 
See also HIGH BTU GAS 
FUEL GAS/PURIFICATION 

Granular bed filter development program. Quarterly report, April- 
June 1977, 3:16460 (FE-2579-7) 

Granular bed filter development program. Filter front-face 
cleaning experiments, 3:16461 (FE-2579-9) 

FUEL INJECTION SYSTEMS/DESIGN 

Apparatus for balancing the flow of two agents, capable of 
reacting together to provide energy, to an energy generator 
(Patent), 3:18648 

FUEL LOADING 
See REACTOR FUELING 
FUEL MANAGEMENT 

Core analysis experience in advanced reactor cycles (PWR), 
3:17633 

Design of reload cores using optimal control theory (PWR), 
3:17982 

Determination of PWR refueling fuel shuffles, 3:17651 

Potential of axial fuel management strategies in thorium-fueled 
CANDUs, 3:17852 

Thorium cycle in fast breeders and thermal converters, 3:17853 

Using fuel performance prediction in light-water reactor fuel 
management, 3:17564 

FUEL MANAGEMENT/CALCULATION METHODS 
High speed in-core fuel management system for PWR’s, 3:17615 
FUEL MANAGEMENT/ECONOMICS 

Influence of the poison management on the fuel management 

optimization, 3:17849 
FUEL MANAGEMENT/MATHEMATICAL MODELS 
High-speed in-core fuel management system for PWRs, 3:17851 


FUEL PINS/MELTDOWN 


FUEL MANAGEMENT/OPTIMIZATION 
Influence of the poison management on the fuel management 
optimization, 3:17849 
Optimum fuel loading and coastdown operation for LWR power 
stations, 3:17846 
FUEL MANAGEMENT/PLANNING 
Upgrading nuclear-fuel management (BWR; PWR), 3:17533 
FUEL OILS 
See also HEATING OILS 
Accumulation and release of fuel-oil-derived diaromatic 
— by the polychaete Neanthes arenaceodentata, 
2 


FUEL OILS/CHEMICAL ANALYSIS 

Inductively coupled plasma-atomic emission spectrometry: trace 

elements in oil matrices, 3:16735 (IS-T-790) 
FUEL OILS/CHEMICAL COMPOSITION 

Experimental program for the development of peat gasification. 
mein status report, August 1-August 31, 1977, 3:17093 (FE- 
2469-18 

FUEL OILS/COMBUSTION 

Coal-oil mixture combustion in an industrial steam generator at 
Lorillard, a division of Loews Theatres, Inc., Danville, 
Virginia. Monthly technical progress report, August 1, 1977- 
September 30, 1977, 3:16553 (FE-2563-6 

Coal-oil slurry combustion demonstration, Phase I. Monthly 
report, October 1977, 3:16554 (FE-2564-8) 

Final report of the General Motors Corporation powdered coal- 
oil mixtures (COM) program. Period covered: March 1975-July 
1977 (65 references), 3:16552 (FE-2267-2) 

FUEL PARTICLES 
See also COATED FUEL PARTICLES 
FUEL PARTICLES/ABLATION 
Model for the ablation rate of a solid hydrogen pellet in a plasma, 
3:20721 
FUEL PARTICLES/PRODUCTION 
Simplified preparation of ThOz and (Th,U)O: fuel kernels, 3:16846 
FUEL PELLETS/DEFORMATION 

Poolside examination results of EPRI/B and W demonstration fuel 

assemblies (PWR), 3:17616 
FUEL PELLETS/FABRICATION 

Development of technology for the production of fuel elements 
for power reactors at the Instituto de Energia Atomica, Sao 
Paulo, 3:19116 (CONF-750677-P2) 

Fabrication of high-density, high-integrity thoria-base fuel pellets, 
3:19122 

FUEL PELLETS/GASEOUS DIFFUSION 

Two-component gas transport within interconnected porosity of 

mixed-oxide fuel (GCFR type reactors), 3:17745 
FUEL PELLETS/PHYSICAL RADIATION EFFECTS 

Evaluation of the effect of shutdown cracks in TREAT-tested fuel 
pins (LMFBR), 3:18164 

Poolside examination results of EPRI/B and W demonstration fuel 
assemblies (PWR), 3:17616 

FUEL PELLETS/STORAGE 

Criticality evaluation of large dry UO: pellet storage facility, 

3:16880 
FUEL PINS 

Feasibility of irradiating ***U/***Th metal fuel experiments in 
EBR-II (LMFBR), 3:17741 

Interaction between hyperstoichiometric (U,Pu)C and molten 
stainless-steel shroud material (LMFBR), 3:17735 

Thorium conversion and tritium fission yields in an EBR-II 
irradiation (GCFR type reactors), 3:17740 

FUEL PINS/DEPARTURE NUCLEATE BOILING 

STRIKE3: transient heat conduction analysis with open hot 

channel DNBR evaluation (PWR), 3:17634 
FUEL PINS/FABRICATION 

Advanced safety analysis. Eleventh quarterly report, March-May 
1977 (LMFBR), 3:18107 (GEFR-14038-11) 

HEDL mixed oxide fuels fabrication development. Quarterly 
progress report, January-March 1977, 3:17710 (HEDL-TME- 
77-94 


FUEL PINS/FISSION PRODUCT RELEASE 
New model for nonequilibrium fission gas behavior, 3:17967 
FUEL PINS/FRAGMENTATION 
Some comments on shock-induced fragmentation and detonating 
thermal explosions (LMFBR), 3:17767 
FUEL PINS/HEAT TRANSFER 
Effective calculations of temperatures in pins with eccentric fuel 
pellets, 3:17968 
STRIKE3: transient heat conduction analysis with open hot 
channel DNBR evaluation (PWR), 3:17634 
FUEL PINS/MELTDOWN 
Effective equation-of-state measurements on uranium dioxide 
(LMFBR), 3:18199 
Rate effects in the dynamic vaporization of uranium dioxide 
(LMFBR), 3:18197 
Theoretical considerations of rate effects in uranium dioxide 
(LMFBR), 3:18198 





FUEL PINS/OPTIMIZATION 


FUEL PINS/OPTIMIZATION 
Pin-diameter optimization of homogeneous and tightly coupled 
heterogeneous **°U-Th metal-fueled LMFBRs, 3:17789 
FUEL PINS/PERFORMANCE 
TACO: fuel pin performance analysis (PWR; BWR), 3:18092 
(BA W-10087A(Rev.1)) 
FUEL PINS/PERFORMANCE TESTING 
Analysis of fuel-cladding chemical interaction at high burnup 
(LMFBR), 3:17733 
Effects of stoichiometry on cladding attack in mixed-oxide fuels to 
~ 3.6 at.% burnup (LMFBR), 3:17732 
In-pile homogenization of mixed-oxide fuel (LMFBR), 3:17734 
Ramp testing of UO2-Zr fuel pins up to 29,000 MWd/MT UO2 
(BWR), 3:17542 
Te U metallic fuel: — potential based on EBR-II driver-fuel 
rformance, 3:17739 
FUEL PINS/PHYSICAL RADIATION EFFECTS 
Mechanical J po rties of fast reactor fuel cladding for transient 
analysis, 3: 19093 
FUEL PINS/POWER COEFFICIENT 
Analysis of the transient correction factor in TREAT reactor 
experiments, 3:18081 
FUEL PINS/REMOTE HANDLING EQUIPMENT 
Fuel pin profilometry adaptation of an existing cutoff saw, 3:19429 
FUEL PINS/THERMAL STRESSES 
TACO: fuel pin performance analysis (PWR; BWR), 3:18092 
(BA W-10087A(Rev.1)) 
FUEL PINS/THERMAL TESTING 
Response of Th-U sodium-bonded metal fuel under severe 
transient heating to failure, 3:17966 
FUEL PINS/TRANSIENTS 
Advanced safety analysis. Eleventh quarterly report, March-May 
1977 (LMFBR), 3:18107 (GEFR-14038-11) 
FUEL PLATES 
Use of UsOs-Al cermet fuel in research reactors, 3:18069 
FUEL POOLS/COOLING 
Cooling system for a nuclear reactor (Patent), 3:17437 
FUEL LS/HEAT TRANSFER 
Multichannel analysis of natural convection in a spent fuel pool 
(PWR, BWR), 3:17566 
FUEL POOLS/MODIFICATIONS 
Planning, site preparation, and installation considerations for spent 
fuel storage expansion (BWR; PWR), 3:17574 
FUEL POOLS/NATURAL CONVECTION 
Multichannel analysis of natural convection in a spent fuel pool 
(PWR, BWR), 3:17566 
FUEL REPROCESSING PLANTS 
See also IDAHO CHEMICAL PROCESSING PLANT 
FUEL REPROCESSING PLANTS/GASEOUS WASTES 
Characterization of airborne plutonium-bearing particles from a 
nuclear fuel reprocessing plant, 3:19727 (DP-1470) 
FUEL REPROCESSING PLANTS/HOT CELLS 
Hot cell facilities and techniques for fuel reprocessing studies at 
GfK Karlsruhe, 3:16873 
FUEL REPROCESSING PLANTS/MONITORING 
Errors in measuring level and density with purged dip tubes, 
3:16855 (ORNL/TM-5995) 
FUEL REPROCESSING PLANTS/NUCLEAR MATERIALS 
MANAGEMENT 
Coordinated safeguards for materials management in a fuel 
reprocessing plant. Volume II. Appendix, 3:17007 (LA- 
6881(Vol.2)) 
Models and error analyses of measuring instruments: numerical 
applications, 3:17013 (UCRL-13733-4) 
FUEL REPROCESSING PLANTS/OFF-GAS SYSTEMS 
Removal of krypton-85 from HTGR reprocessing plant off-gas 
streams, 3:16921 
Selective absorption pilot plant for decontamination of fuel 
reprocessing plant off-gas, 3:16907 (K-1876) 
FUEL REPROCESSING PLANTS/OWNERSHIP 
Utility ownership of a nuclear fuel recycle facility, 3:16865 
FUEL REPROCESSING PLANTS/RADIATION 
MONITORING 
Characterization of airborne plutonium-bearing particles from a 
nuclear fuel reprocessing plant, 3:19727 (DP-1470) 
FUEL REPROCESSING PLANTS/RADIOACTIVE WASTE 
PROCESSING 
Fixation of CO2 removed from simulated HTGR fuel reprocessing 
off gas, 3:16917 
Safety of the modification in part of Power Reactor and Nuclear 
Fuel Development's fuel reprocessing facility, 3:16925 
FUEL REPROCESSING PLANTS/RADIOACTIVE WASTES 
Conceptual study for the reprocessing of spent carbide and nitride 
fast reactor fuels in relation to gasborne radiological releases, 
3:16856 (ORNL/TM-6100) 
FUEL REPROCESSING PLANTS/REMOTE HANDLING 
Review of remote handling experience and philosophy in a 
reprocessing plant in the U.K., 3:16871 
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FUEL REPROCESSING PLANTS/REMOTE HANDLING 

EQUIPMENT 

Hot cell facilities and techniques for fue! reprocessing studies at 
GfK Karlsruhe, 3:16873 

Remote systems and remote maintenance of a reprocessing plant 
in Japan, 3:16872 

FUEL REPROCESSING PLANTS/SAFEGUARDS 
Coordinated safeguards for materials management in a fuel 
reprocessing plant. Volume I, 3:17006 (LA-6881(Vol.1)) 
FUEL REPROCESSING PLANTS/SOLID WASTES 
High-level solid wastes from HTGR fuel reprocessing, 3:16916 
FUEL REPROCESSING PLANTS/SPENT FUEL STORAGE 
Moderation control: it depends, 3:16859 
FUEL RODS/DEFORMATION 
Fuel assembly (Patent), 3:17976 
FUEL RODS/EDDY CURRENT TESTING 

Nondestructive examination of irradiated fuel rods using 

encircling and probe eddy current systems, 3:19436 
FUEL RODS/FABRICATION 

High-temperature fuel technology for nuclear process heat: ZrC- 
containing coated particle fuels and high-density graphite fuel 
matrices, 3:16840 (LA-6984) 

FUEL RODS/FISSION PRODUCT RELEASE 

Effect of Cs and I; release on LWR fuel performance calculations, 

3:17547 
FUEL RODS/FLOW BLOCKAGE 
Probabilistic assssment of fuel rod ballooning in large-bundle 
LOCA experiments (BWR, PWR), 3:18230 
FUEL RODS/GETTERING 
Fuel rods (Patent), 3:17974 
Fuel rods (Patent), 3:17975 
FUEL RODS/HEAT TRANSFER 

Generalized model for predicting mass effluence during reflooding 

(PWR), 3:18216 
FUEL RODS/HYDRAULICS 
Generalized model for predicting mass effluence during reflooding 
(PWR), 3:18216 
FUEL RODS/INSPECTION 
Apparatus for inspecting a fuel rod (Patent), 3:17973 
FUEL RODS/PERFORMANCE 

Analytical modeling of fuel rod ramp experiment (PWR), 3:17541 

Evaluation of the performance of ThO2-UOz in a large PWR-type 
fuel rod using the LIFE-THERMAL computer code, 3:17619 

High-temperature fuel technology for nuclear process heat: ZrC- 
containing coated particle fuels and high-density graphite fuel 
matrices, 3:16840 (LA-6984) 

FUEL RODS/PERFORMANCE TESTING 

Gas-Cooled Fast Reactor Program. Progress report, July 1, 1975- 
December 31, 1976, 3:17713 (ORNL-5294) 

Poolside examination results of EPRI/B and W demonstration fuel 
assemblies (PWR), 3:17616 

FUEL RODS/PHYSICAL RADIATION EFFECTS 

High-temperature fuel technology for nuclear process heat: ZrC- 
containing coated particle fuels and high-density graphite fuel 
matrices, 3:16840 (LA-6984) 

Tensile and hardness property evaluations of irradiated Zircaloy 
cladding under off-normal and transient conditions, 3:19095 

FUEL RODS/REMOTE HANDLING EQUIPMENT 

Nondestructive examination of irradiated fuel rods using 

encircling and probe eddy current systems, 3:19436 
FUEL RODS/RESONANCE INTEGRALS 

Evaluation of temperature-dependent resonance integrals using 

the HAMMER code, 3:18079 
FUEL RODS/STRESSES 

Procedure for estimating the effect of fuel-pellet chips on the 
promotion of localized stresses in fuel rod cladding (PWR), 
3:17617 

FUEL SLURRIES/STABILITY 

Coal-oil slurry combustion demonstration, Phase I. Monthly 
report, October 1977, 3:16554 (FE-2564-8) 

Final report of the General Motors Corporation powdered coal- 
oil mixtures (COM) program. Period covered: March 1975-July 
1977 (65 references), 3:16552 (FE-2267-2) 

FUEL SLURRIES/VISCOSITY 

Coal-oil mixture combustion in an industrial steam generator at 
Lorillard, a division of Loews Theatres, Inc., Danville, 
Virginia. Monthly technical progress report, August 1, 1977- 
September 30, 1977, 3:16553 (FE-2563-6) 

FUEL SUBSTITUTION/DECISION MAKING 
Electric utility fuel choice behavior in the United States, 3:18468 
FUEL SUBSTITUTION/EFFICIENCY 
Useful energy consumption: the determination of relative fuel 
efficiencies, 3:18508 
FUEL SUBSTITUTION/ENVIRONMENTAL IMPACTS 
Monograph on alternate fuel resources. Volume 20, 3:18459 
FUEL SUBSTITUTION/FORECASTING 

Inter-fuel substitution possibilities: a translog application to 

intercountry data, 3:18431 
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FUEL SUBSTITUTION/MEETINGS 
Monograph on alternate fuel resources. Volume 20, 3:18459 
FUEL-CLADDING INTERACTIONS 
Analysis of fuel-cladding chemical interaction at high burnup 
(LMFBR), 3:17733 
Effects of stoichiometry on cladding attack in mixed-oxide fuels to 
~ 3.6 at.% burnup (LMFBR), 3:17732 
Interaction between hyperstoichiometric (U,Pu)C and molten 
stainless-steel shroud material (LMFBR), 3:17735 
Pellet-cladding interaction phenomena in unirradiated and 
irradiated PWR fuel rods, 3:18213 
Procedure for estimating the effect of fuel-pellet chips on the 
promotion of localized stresses in fuel rod cladding (PWR), 
3:17617 
FUEL-CLADDING INTERACTIONS/STRAINS 
Simplified method of computing cladding and fuel strain during a 
slow overpower transient (LMFBR), 3:18168 
FUEL-COOLANT INTERACTIONS 
Experiments in the formation of particulate debris beds by contact 
of molten core debris with sodium (LMFBR), 3:17760 
Reconsiderations of gas release in molten metal fragmentation 
(BWR, PWR), 3:17558 
Steam explosion triggering experiments with oxidized corium-E 
simulants (BWR, PWR), 3:17555 
FUEL-COOLANT INTERACTIONS/EXPLOSIONS 
Vapor explosion potentials at high interface temperatures (BWR, 
PWR), 3:17540 
FUEL-COOLANT INTERACTIONS/FRAGMENTATION 
Fragmentation dynamics of molten UO: in sodium under TOP 
conditions, 3:18143 
FUEL-COOLANT INTERACTIONS/GASES 
Effects of internal circulation velocity and noncondensible gas on 
vapor condensation from a rising bubble (LMFBR), 3:18180 
FUEL-COOLANT INTERACTIONS/HEAT TRANSFER 
Effect of internal radiation on the contact i! temperature 
between UO: and sodium (LMFBR), 3:17768 
Effects of internal circulation velocity-and noncondensible gas on 
vapor condensation from a rising bubble (LMFBR), 3:18180 
Vapor film collapse during subcooled film boiling and its 
application to molten metal coolant interactions (BWR, PWR, 
LMFBR), 3:17557 
FUEL-COOLANT INTERACTIONS/HYDRODYNAMICS 
Plateout and thermal loading considerations of fuel ejected during 
transient-over-power accidents in LMFBRs, 3:18147 
FUEL-COOLANT INTERACTIONS/MATHEMATICAL 
MODELS 
Combined motion of fuel and coolant under high-ramp transient 
overpower conditions (LMFBR), 3:18166 
FUEL-COOLANT INTERACTIONS/PRESSURE GRADIENTS 
Estimate on pressure buildup during steam explosions in LWR 
geometry (BWR; PWR), 3:17556 
FUEL-COOLANT INTERACTIONS/SIMULATION 
CAMEL single-pin fuel sweepout test C2 (LMFBR), 3:18148 
Thermal interaction of molten LWR core materials with water, 
3:18120 (SAND-77-0170C) 
Vapor-explosion experiments with subcooled Freon (LMFBR), 
3:18090 (ANL-77-43) 
FUEL-COOLANT INTERACTIONS/TEMPERATURE 
GRADIENTS 
Effect of internal radiation on the contact interface temperature 
between UO: and sodium (LMFBR), 3:17768 
Vapor film collapse during subcooled film boiling and its 
application to molten metal coolant interactions (BWR, PWR, 
LMFBR), 3:17557 
FUEL-COOLANT INTERACTIONS/THERMAL SHOCK 
Some comments on shock-induced fragmentation and detonating 
thermal explosions (LMFBR), 3:17767 
Vapor explosion potentials at high interface temperatures (BWR, 
PWR), 3:17540 
FUELS 
See also AUTOMOTIVE FUELS 
FOSSIL FUELS 
FUEL GAS 
HYDROGEN FUELS 
NUCLEAR FUELS 
SOLVENT-REFINED COAL 
SYNTHETIC FUELS 
THERMONUCLEAR FUELS 
FUELS/DECISION MAKING 
Electric utility fuel choice behavior in the United States, 3:18468 
FUELS/ENERGY EFFICIENCY 
Methodological aspects of estimating the efficiency of utilization 
of fuel and energy resources, 3:18350 (DOE-tr-25) 
FUGEN ATR 
See JATR REACTOR 
FUMES 
See AEROSOLS 
NGI 


See also LICHENS 


GALLIUM ARSENIDES/ION IMPLANTATION 


YEASTS 
FUNGI/BIOCHEMISTRY 
Effects of the magnetic field on trace element concentration 
factors, 3:19860 
FUNGI/METABOLISM 
Effects of microbial activity on aquatic pollutants, 3:19792 
2-FURALALDEHYDE 
See FURFURAL 
FURANS 
See also BENZOFURANS 
FURFURAL 
FURANS/RADIOSENSITIZERS 
Ro-07-0582 as a radiosensitizer and cytotoxic agent 
(Nitroimidazoles, nitrofurans), 3:19939 
FURANS/TOXICITY 
Ro-07-0582 as a radiosensitizer and cytotoxic agent 
(Nitroimidazoles, nitrofurans), 3:19939 
FURFURAL/SYNTHESIS 
Ethanol and furfural from corn, 3:17169 (CONF-770368-) 
FURFURAL/WASTE PRODUCT UTILIZATION 
Thermochemical processing of corn, 3:17171 (CONF-770368-) 
FURNACES 
See also GAS FURNACES 
GAS GENERATORS 
SOLAR FURNACES 
Selection of a melting furnace for consolidation of nuclear fuel 
hulls, 3:16901 (BNWL-1968) 
FUSED SALTS 
See MOLTEN SALTS 
FUSION REACTIONS 
(Heavy-ion reactions in which most or all of participating nucleons 
form single nucleus.) 
FUSION REACTIONS/RESEARCH PROGRAMS 
Capturing a star: controlled fusion power, 3:18365 
FUSION REACTORS 
See THERMONUCLEAR REACTORS 


PCA 
See FEDERAL WATER POLLUTION CONTROL ACT 


G 


GADOLINIUM/ION COLLISIONS 
K-shell x-ray production cross sections of selected elements from 
Nb through Gd for incident protons and alphas from 0.6 to 2.4 
MeV (0.6 to 2.4 MeV), 3:20136 
GADOLINIUM/SPIN WAVES 
Spin-wave temperature dependence of gadolinium, 3:18958 (IS-M- 
112 
GADOLINIUM ALLOYS/CORROSION 
Modifications to the pattern of isothermal corrosion observed with 
a Ni/15 Cr alloy in an O2/SO: atmosphere associated with 
additions of certain reactive elements, 3:19028 
GADOLINIUM BORIDES/MAGNETIC PROPERTIES 
Magnetic and superconducting transitions in Gd/sub x/Er/sub 1- 
x/Rh4B, and Gd/sub x/Y/sub 1-x/Rh4B, (Reentrant behavior), 
3:19134 (LA-UR-77-2372) 
GADOLINIUM BORIDES/TRANSITION TEMPERATURE 
Magnetic and superconducting transitions in Gd/sub x/Er/sub 1- 
x/RhsB, and Gd/sub x/Y/sub 1-x/Rh,B, (Reentrant behavior), 
3:19134 (LA-UR-77-2372) 
GALACTOSE/FERMENTATION 
Effects of mixing, temperature, and nutrient concentration on the 
fermentation of a mixed sugar solution simulating the hexose 
content of waste sulfite liquor, 3:17107 
GALAXIES/DISTURBANCES 
Growth of spiral disturbances in the disks of flat galaxies through 
Kelvin-Helmholtz instability, 3:20105 
GALAXIES/MATHEMATICAL MODELS 
Growth of spiral disturbances in the disks of flat galaxies through 
Kelvin-Helmholtz instability, 3:20105 
Nonlinear phenomena in the gaseous subsystems of flat galaxies, 


3:20100 
GALAXIES/SOLITONS 
deed phenomena in the gaseous subsystems of flat galaxies, 
:20100 
GALLIUM/NATURAL OCCURRENCE 
Nature of the distribution of gallium in coals and the products of 
their combustion, 3:16558 
GALLIUM/WETTABILITY 
Investigation of the contact angles between various molten metals 
and substrates of niobium and zirconium. Final report (Sessile 
drop technique), 3:18970 (UCRL-13677-2) 
GALLIUM ARSENIDES/ION IMPLANTATION 
Implantation in GaAs and other III-V compounds (Proposed 
techniques), 3:19211 





GALLIUM ARSENIDES/PHYSICAL RADIATION 


GALLIUM ARSENIDES/PHYSICAL RADIATION EFFECTS 
Implantation in GaAs and other III-V compounds (Proposed 
techniques), 3:19211 
GALLIUM SELENIDES/ELECTRICAL PROPERTIES 
Wavelength modulation spectroscopy of semiconductors, 3:19185 
(LBL-6919) 
GALLIUM SELENIDES/OPTICAL PROPERTIES 
bet yp modulation spectroscopy of semiconductors, 3:19185 
(LBL-6919) 
GALLIUM SULFIDES/ELECTRICAL PROPERTIES 
Wavelength modulation spectroscopy of semiconductors, 3:19185 
(LBL-6919) 
GALLIUM SULFIDES/ELECTRONIC STRUCTURE 
Optical properties of the chalcopyrite semiconductors ZnGeP2, 
ZnGeAse2, CuGaS2, CuAlS2, CulnSez, and AgInSez, 3:19190 
GALLIUM SULFIDES/OPTICAL PROPERTI 
Wavelength modulation spectroscopy of semiconductors, 3:19185 
(LBL-6919) 
GALLIUM SULFIDES/REFLECTIVITY 
Optical properties of the chalcopyrite semiconductors ZnGeP2, 
ZnGeAs2, CuGaS2, CuAlS2, CulnSe2, and AgInSez, 3:19190 
GAMMA LOGGING/DATA ANALYSIS 
Interpretation of records of gamma-ray logging in sandy-aleurito- 
clayey rocks, 3:16596 
GAMMA RADIATION 
See also DELAYED GAMMA RADIATION 
GAMMA RADIATION/BIOLOGICAL RADIATION EFFECTS 
Hyperplasia and neoplasia in Chinese hamster livers after chronic 
hepatic B-irradiation, 3:19986 
GAMMA RADIATION/MULTIPLE SCATTERING 
Energy spectra of double-scattered gamma rays, 3:20381 
GAMMA RADIOGRAPHY/MEETINGS 
Proceedings of the national symposium on industrial isotope 
radiography, 3:19514 (CONF-760259-) 
GAMMA SP A/DATA COMPILATION 
Study of airborne gamma-ray spectrometer data procedures, 
Casper Quadrangle, Wyoming. Volume 2, 3:16811 (GJBX- 
88(77)) 
GAMMA SPECTRA/SPECTRA UNFOLDING 
Experimental data processing program RADAK, 3:20383 
GAMMA SPECTROMETERS 
Device for monitoring radioactivity of cooling water in a nuclear 
reactor (Patent), 3:17957 
GAMMA TRANSPORT THEORY 
See also PHOTON TRANSPORT 
GAMMA TRANSPORT THEORY/SHIELDING 
Target accuracies and sensitivity studies in the assessment of data 
requirements for practical shield design, 3:20384 
GAS APPLIANCES 
See also AIR CONDITIONERS 
CLOTHES DRYERS 
CLOTHES WASHERS 
DISHWASHERS 
REFRIGERATORS 
STOVES 
WATER HEATERS 
GAS APPLIANCES/ENERGY EFFICIENCY 
Energy-efficiency improvements in residential gas and electric 
ovens, 3:18571 
GAS BLANKETS 
Plasmas with cold blankets, 3:20654 
GAS CENTRIFUGATION/REVIEWS 
Countercurrent gas centrifuge for the enrichment of U-235, 
3:16832 (K/OA-4058) 
GAS CHROMATOGRAPHY/EQUIPMENT 
Preparation and characterization of glass beads for use in 
thermionic gas chromatographic detectors, 3:19229 (SRO-854- 


15) 
GAS CHROMATOGRAPHY/RESEARCH PROGRAMS 
Fundamental studies of separation processes, 3:19230 (SRO-854- 


18) 
GAS CONDENSATE FIELDS/CLASSIFICATION 
Gas from conventional gas fields, 3:18455 
GAS CONDENSATE FIELDS/EXPLOITATION 
Gas from conventional gas fields, 3:18455 
GAS COOLANTS 
See GASES 
GAS COOLED FAST BREEDER REACTOR 
See GCFR REACTOR 
GAS COOLED FAST BREEDER REACTORS 
See GCFR TYPE REACTORS 
GAS COOLED REACTORS 
See also GCFR REACTOR 
GCFR TYPE REACTORS 
HELIUM COOLED REACTORS 
HTGR TYPE REACTORS 
GAS COOLED REACTORS/FUEL CYCLE 
233) fusion-fission power system without reprocessing: a 
preliminary report, 3:20649 (GA-A-14635) 


ERA Vol. 3, No. 8 


GAS DISCHARGE TUBES/FABRICATION 
Toroidal helical quartz forming machine, 3:20766 (LA-UR-77- 
2363) 
GAS ENGINES 
See INTERNAL COMBUSTION ENGINES 
GAS FLOW 
See also KNUDSEN FLOW 
GAS FLOW/ONE-DIMENSIONAL CALCULATIONS 
Random choice methods with applications to reacting gas flow, 
3:20195 
GAS FUELED REACTORS/DESIGN 
Gas core reactors: neutronics, SNM proliferation, and resource 
utilization, 3:17693 
Heterogeneous gas core reactor power plants, 3:17689 
U(95%)Fe-helium circulating gas critical assembly, 3:17917 
GAS FUELED REACTORS/FISSIONABLE MATERIALS 
Nonproliferation features of the gas core reactor, 3:17692 
GAS FUELED REACTORS/NUCLEAR MATERIALS 
MANAGEMENT 
Gas core reactors: neutronics, SNM proliferation, and resource 
utilization, 3:17693 
Nonproliferation features of the gas core reactor, 3:17692 
GAS FUELED REACTORS/PLANNING 
Parametric study of reactor configurations exhibiting minimal 
transuranic isotope production, 3:17916 
GAS FUELED REACTORS/REACTOR CORES 
Radiative temperature of uranium plasmas for gaseous core 
reactor, 3:17691 
GAS FUELED REACTORS/REACTOR KINETICS 
Gas core reactors: neutronics, SNM proliferation, and resource 
utilization, 3:17693 
Radiative temperature of uranium plasmas for gaseous core 
reactor, 3:17691 
GAS FURNACES/IGNITION SYSTEMS 
Feasibility of IID retrofit on residential heating equipment. 
Addendum, 3:18555 (ADL-80026) 
GAS FURNACES/RETROFITTING 
Feasibility of IID retrofit on residential heating equipment. 
Addendum, 3:18555 (ADL-80026) 
GAS GENERATORS/DESIGN 
Variable pressure fuel generator and method (Patent; acetylene 
generator for on-board generation of internal combustion engine 
fuel), 3:17097 
GAS HYDRATES/SEISMIC SURVEYS 
Methane hydrate in the sea floor: a significant resource, 3:16748 
GAS INJECTION/EFFICIENCY 
Secondary recovery of oil, 3:16659 
Secondary recovery operations of Oe€MV-Aktiengesellschaft, 
3:16660 
GAS LASERS 
See also CARBON DIOXIDE LASERS 
CARBON MONOXIDE LASERS 
HELIUM-NEON LASERS 
GAS LASERS/CONTRACTION 
Helium-europium ion laser with an average power of 2 W, 3:19473 
GAS LASERS/EFFICIENCY 
Helium-europium ion laser with an average power of 2 W, 3:19473 
GAS LASERS/EMISSION SPECTRA 
Stimulated Raman emission in infrared excited gases (D2O), 
3:19470 
GAS LASERS/LASER CAVITIES 
Design criteria for FIR waveguide laser cavities, 3:19469 
Fast discharge cell (18 Nov 1976) (Engineering Materials) (14 
drawings), 3:19504 (CAPE-2548) 
GAS LASERS/NUCLEAR PUMPING 
Effects of UF. on Nz and argon-excited state lifetimes, 3:19482 
Self-sustaining nuclear pumped laser-fusion reactor experiment, 
3:20737 (COO-2007-89) 
GAS LASERS/OPERATION 
High power optically pumped far infrared laser systems (D2O, 
CHsF, and CHsI), 3:19468 
GAS LASERS/POWER 
Helium-europium ion laser with an average power of 2 W, 3:19473 


GAS LASERS/REVIEWS 


Tunable uv and visible lasers, 3:19459 (UCRL-80108) 
GAS LASERS/STABILITY 
Possible regimes of free light generation in ring, traveling-wave 
lasers with homogeneous expansion of amplification, 3:19479 
GAS TURBINES/AIR HEATERS 
Economic design of radiation heat surfaces of air heaters for hot 
air turbines, 3:17429 (DOE-tr-34) 
GAS TURBINES/BURNERS 
Low emission combustion process and apparatus (Patent), 3:18731 
GAS TURBINES/COMBUSTION CHAMBERS 
Gas turbine combustion chamber arrangement (Patent), 3:18739 
GAS TURBINES/COMBUSTORS 
Catalytic premixing combustor (Patent), 3:18796 
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Development of high-temperature subsystem technology to a 
technology readiness state: Phase J. Topical report, low-Btu 
combustor technology development plan, 3:17421 (FE-2292-14) 

GAS TURBINES/CONTROL SYSTEMS 

Development of high-temperature subsystem technology to a 
technology readiness state: Phase 1. Final report, June 1976- 
February 1977, 3:17397 (FE-2292-19) 

GAS TURBINES/COOLING 

Development of high-temperature subsystem technology to a 
technology readiness state: Phase 1. Final report, June 1976- 
February 1977, 3:17397 (FE-2292-19) 

GAS TURBINES/DESIGN 

Actuation system for a gas turbine engine exhaust device (Patent), 
3:18733 

Combined guide vane and mixer for a gas turbine engine (Patent), 
3:18719 

Development of high-temperature subsystem technology to a 
technology readiness state: Phase I. Topical Report. Turbine 
subsystem preliminary design, 3:17393 (FE-2292-13) 

Development of high-temperature subsystem technology to a 
technology readiness state: Phase 1. Final report, June 1976- 
February 1977, 3:17397 (FE-2292-19) 

Gas turbine power plant having series-parallel valve arrangement 
(Patent), 3:18740 

Gas turbine (Patent), 3:18654 

Gas turbine engine for vehicles (Patent), 3:18751 

High Temperature Turbine Technology Program: Phase I. Final 
report, combined cycle electric power plant with coal derived 
low Btu gas or coal-liquid fuel. Book 1, 3:17411 (FE-2291- 
18(Bk.1)) 

Rotary engine and turbine assembly (Patent), 3:18703 

Variable cycle gas turbine engine (Patent), 3:18712 

GAS TURBINES/FLUIDIZED-BED COMBUSTORS 

Fluidized-bed gas-turbine experimental unit for MIUS 
applications. Quarterly progress report, January 1, 1976-March 
31, 1976, 3:18638 (ORNL/HUD/MIUS-34) 

GAS TURBINES/FUEL SUBSTITUTION 

Monograph on alternate fuel resources. Volume 20, 3:18459 
GAS TURBINES/FUEL SYSTEMS 

Gas turbine engine fuel control (Patent), 3:18729 

Variable geometry swirler (Patent), 3:18730 
GAS TURBINES/LUBRICATING OILS 

Additive reactions in high temperature deposition tests (Navy 
aircraft gas turbine lubricants), 3:18815 (NRL-MR-3644) 

GAS TURBINES/OPERATION 

Waste heat recovery from industrial processes using Brayton- 

Cycle turbine technology, 3:18625 
GAS TURBINES/OPTIMIZATION 

Development of high-temperature subsystem technology to a 
technology readiness state: Phase I. Topical report, baseline 
combined-cycle system for operation with coal-derived gaseous 
fuel, 3:17394 (FE-2292-15) 

Development of high-temperature subsystem technology to a 
technology readiness state: Phase I. Topical report, baseline 
combined-cycle system for operation with coal-derived liquid 
fuel, 3:17395 (FE-2292-16) 

GAS TURBINES/RESEARCH PROGRAMS 

Fluidized bed gas turbine experimental unit or MIUS applications. 
Quarterly progress report, July 1, 1975-September 30, 1975, 
3:18636 (ORNL/HUD/MIUS-32) 

Fluidized bed gas turbine experimental unit for MIUS 
applications. Quarterly progress report, October 1, 1975- 
December 31, 1975, 3:18637 (ORNL/HUD/MIUS-33) 

GAS TURBINES/REVIEWS 
Operational status and current trends in gas turbines for utility 
applications in Europe, 3:17422 (FE/WAPO/0016-1) 
GAS TURBINES/WASTE HEAT UTILIZATION 
Cogeneration in the process industry, 3:18628 
GAS UTILITIES/CHARGES 

Measuring the impact of residential gas and electric rates 

(Methodology and data base), 3:18308 
GAS UTILITIES/COMPARATIVE EVALUATIONS 

Survey of residential utility costs, 1975-77: comparative impacts 
on residential electric and natural gas consumers, 3:18558 
(FEA/U-77-353) 

GAS UTILITIES/REGULATIONS 

Analysis of comprehensive cost adjustment mechanisms for the 

utility industry, 3:18425 (TID-28046) 
GASBUGGY EVENT/EVALUATION 

Current status of Projects Gasbuggy, Rulison, and Rio Blanco and 
an appraisal of nuclear-explosive fracturing potential for the 
near future, 3:16767 

GASEOUS DIFFUSION PROCESS/REVIEWS 
Countercurrent gas centrifuge for the enrichment of U-235, 
3:16832 (K/OA-4058) 
GASEOUS WASTES 
See also EXHAUST GASES 
FLUE GAS 


GASOLINE/TRANSPORT 


OFF-GAS SYSTEMS 
GASEOUS WASTES/CHEMICAL ANALYSIS 
Assessment, selection, and development of procedures for 
determining the environmental acceptability of synthetic fuel 
plants based on coal. Appendix III, 3:16466 (FE-1795-3(Pt.3)) 
GASEOUS WASTES/COMBUSTION 
Method and means for controlling the incineration of waste 
(Patent), 3:18646 
GASEOUS WASTES/DIFFUSION 
Buoyant jets in natural flows: development of a mathematical 
model (Model to calculate the spreading of a jet or plume 
ejected into the ocean or atmosphere), §.19677 (ANL-Trans- 
1107) 
GASEOUS WASTES/ENVIRONMENTAL TRANSPORT 
Visibility issue in the Rocky Mountain West (Relation to energy 
facility siting), 3:19691 (LA-UR-77-2558) 
GASEOUS WASTES/FILTERS 
Filter testing and development for prolonged transuranic service 
and waste reduction, 3:19734 (RFP-2635) 
GASEOUS WASTES/MEASURING METHODS 
Size distribution of fine particulate emissions from a coal-fired 
power plant, 3:19721 
GASEOUS WASTES/SAMPLING 
Assessment, selection, and development of procedures for 
determining the environmental soneplaniliny of synthetic fuel 
plants based on coal. Appendix III, 3:16466 (FE-1795-3(Pt.3)) 
GASES 
See also AIR 
COAL GAS 
NATURAL GAS 
VAPORS 
GASES/DESULFURIZATION 
Process for the treatment of gases containing various derivatives 
of sulphur (Patent), 3:16462 
GASES/ELECTRON-MOLECULE COLLISIONS 
Elementary electron-molecule interactions and negative ion 
resonances at subexcitation energies and their significance in 
gaseous dielectrics, 3:19177 (CONF-770930-1) 
GASES/ LIQUEFACTION 
Incorporated cascade cooling cycle for liquefying a gas by 
regasifying liquefied natural gas (Patent), 3:16754 
GASOHOL PROGRAM 
See also ETHANOL 
GASOLINE 
SYNTHETIC FUELS 
Use of ethanol-gasoline mixtures for automotive fuel, 3:17170 
(CONF-770368-) 
GASOLINE 
See also GASOHOL PROGRAM 
MOBIL M-GASOLINE PROCESS 
GASOLINE/ADDITIVES 
Chelates of cerium (IV), their preparation and gasoline containing 
said chelates (Patent), 3:18825 
Fuel compositions and additive mixtures containing 
methanetricarboxylates for reducing exhaust gas catalyst 
plugging (Patent), 3:18816 
Gasoline additive compositions comprising a combination of 
diamine and polyamine Mannich bases (Patent), 3:18823 
Gasoline additive compositions comprising a combination of 
monomaine and polyamine Mannich bases (Patent), 3:18824 
Gasoline composition (Patent), 3:18821 
Gasoline fuel composition and method of using (Patent), 3:18820 
Method for preparing a lactone reaction product (Patent), 3:16681 
GASOLINE/ANTIKNOCK RATINGS 
ORI of today’s vehicles. Part II (Octane Requirement Increase 
(ORD), 3:18827 
GASOLINE/BIOLOGICAL EFFECTS 
Response of macroinvertebrates to gasoline pollution in a 
mountain stream, 3:20012 (CONF-730386-) 
GASOLINE/ENVIRONMENTAL TRANSPORT 
Response of macroinvertebrates to gasoline pollution in a 
mountain stream, 3:20012 (CONF-730386-) 
GASOLINE/FUEL SUBSTITUTION 
Monograph on alternate fuel resources. Volume 20, 3:18459 
GASOLINE/PRODUCTION 
Conversion of methanol to high-octane gasoline, 3:17095 (ORNL/ 
FE-1) 
Synthetic Fuels Process Research Digest, 3:16341 (ORNL/FE-1) 
GASOLINE/SYNTHESIS 
Conversion of coal to high octane gasoline (Patent; synthesis of 
aromatic and alkylate gasoline with methanation of C2 portion 
of coal gas), 3:17098 
Feasibility study of carbonaceous fuels synthesis on-board an 
OTEC platfrom. Project 8980 second topical report, July 1976- 
March 1977, 3:17223 (DSE/2426-15) 
GASOLINE/TRANSPORT 
Response of macroinvertebrates to gasoline pollution in a 
mountain stream, 3:20012 (CONF-730386-) 
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GASTEROPODS 
See MOLLUSCS 
GASTROINTESTINAL TRACT/PROTEINS 
Detection and distribution of intestinal calcium-binding protein in 
the young adult male guinea pig, 3:19912 
GCFR REACTOR/BREEDING BLANKETS 
Effect of buoyancy force on the velocity and temerature 
distributions in the GCFR radial blanket assembly, 3:17781 
GCFR REACTOR/FUEL CANS 
Biaxial creep behavior of ribbed GCFR cladding at 650°C, 
3:17736 
GCFR REACTOR/FUEL ELEMENTS 
Postirradiation gamma scans of GCFR capsule GB-10 at ORNL, 
3:17714 (ORNL/TM-5975) 
GCFR REACTOR/FUEL RODS 
Cesium transport and isotopic fractionation in fuel rods, 3:17731 
Gas-Cooled Fast Reactor Program. Progress report, July 1, 1975- 
December 31, 1976, 3:17713 (ORNL-5294) 
GCFR REACTOR/PRESSURE VESSELS 
Gas-Cooled Fast Reactor Program. Progress report, July 1, 1975- 
December 31, 1976, 3:17713 (ORNL-5294) 
GCFR REACTOR/REACTOR CORES 
Gas-Cooled Fast Reactor Program. Progress report, July 1, 1975- 
December 31, 1976, 3:17713 (ORNL-5294) 
GCFR REACTOR/REACTOR KINETICS 
Testing of ENDF/B-4 with GCFR design codes through analysis 
of critical experiments, 3:17705 (GA-A-14084) 
GCFR REACTOR/SHIELDING 
Gas-Cooled Fast Reactor Program. Progress report, July 1, 1975- 
December 31, 1976, 3:17713 (ORNL-5294) 
GCFR TYPE REACTORS/DOPPLER COEFFICIENT 
Evaluation of central doppler worth in simulated GCFR 
configurations, 3:17802 
GCFR TYPE REACTORS/ECONOMICS 
Estimation, comparison, and evaluation of advanced fission power 
reactor generation costs, 3:17833 
GCFR TYPE REACTORS/FUEL CYCLE 
Preliminary study of alternate fuel cycles for the gas-cooled fast 
breeder reactor, 3:17706 (GA-A-14536) 
GCFR TYPE REACTORS/FUEL ELEMENT FAILURE 
Cladding loading by a two-component gas during TOP accidents, 
3:18201 
GCFR TYPE REACTORS/FUEL PELLETS 
Two-component gas transport within interconnected porosity of 
mixed-oxide fuel, 3:17745 
GCFR TYPE REACTORS/FUEL PINS 
Thorium conversion and tritium fission yields in an EBR-II 
irradiation, 3:17740 
GCFR TYPE REACTORS/FUEL RODS 
Gas-Cooled Fast Reactor Program. Progress report, July 1, 1975- 
December 31, 1976, 3:17713 (ORNL-5294) 
GCFR TYPE REACTORS/PRESSURE VESSELS 
Gas-Cooled Fast Reactor Program. Progress report, July 1, 1975- 
December 31, 1976, 3:17713 (ORNL-5294) 
GCFR TYPE REACTORS/REACTOR ACCIDENTS 
Cladding loading by a two-component gas during TOP accidents, 
3:18201 
GCFR TYPE REACTORS/REACTOR CORES 
Gas-Cooled Fast Reactor Program. Progress report, July 1, 1975- 
December 31, 1976, 3:17713 (ORNL-5294) 
GCFR TYPE REACTORS/REACTOR KINETICS 
Evaluation of central doppler worth in simulated GCFR 
configurations, 3:17802 
Lattice eigenvalue as a function of buckling: correction to first- 
order perturbation theory, 3:17895 
GCFR TYPE REACTORS/SHIELDING 
Benchmark shielding experiments in a GCFR spectrum, 3:17792 
Gas-Cooled Fast Reactor Program. Progress report, July 1, 1975- 
December 31, 1976, 3:17713 (ORNL-5294) 
GCFR TYPE REACTORS/THORIUM CYCLE 
Thorium conversion and tritium fission yields in an EBR-II 
irradiation, 3:17740 
GENERATORS (ELECTRIC) 
See ELECTRIC GENERATORS 
GENERATORS (PULSE) 
See PULSE GENERATORS 
GENERATORS (STEAM) 
See STEAM GENERATORS 
GENETIC VARIABILITY 
Genetic variability available through cell fusion, 3:19865 (BNL- 
98 


) 
GENETIC VARIABILITY/BIOLOGICAL EFFECTS 
— - genetic factors in the etiology of hypertension, 
1989 
GENKAI-1 REACTOR/REACTOR OPERATION 
Computer application to Genkai Nuclear Power Plant No. | Unit 
of the Kyushu Electric Power Co. Ltd., 3:17658 
Operating experience at Genkai Nuclear Power Plant, 3:17539 
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GEOCHEMISTRY 
Method for simulation of gradual changes in alteration profiles 
(Calculation of weathering, secondary mineral formation, and 
chemical composition of water), 3:20076 (LA-tr-77-47) 
Study of the acquisition of dissolved elements by waters of 
lixivation in granitic rocks in a temperature climate, 3:20077 
(LA-tr-77-48) 
GEOGRAPHY 
See also RURAL AREAS 
GEOGRAPHY/ENVIRONMENTAL EFFECTS 
Global distribution of carcinogenic pollutants in water, 3:19791 
GEOGRAPHY/MEETINGS 
47th ANZAAS Congress (abstracts). Vol. II, Sections 21-33, 


3:20790 
GEOLOGIC FAULTS 
Traversing geological faults by mechanized machinery, 3:16525 
GEOLOGIC STRATA/DEFORMATION 
Model studies of strata movement around a longwall face, 3:16516 
GEOLOGY 
See also GEOLOGIC STRATA 
GEOLOGY/MEETINGS 
47th ANZAAS Congress (abstracts) Vol. I, Sections 1-18, 3:20083 
GEOMAGNETIC FIELD/ANNUAL VARIATIONS 
Monthly and annual trends in geomagnetic-solar phenomena; a 
verification of the Sun's internal meridional circulation. Bulletin 
No. 142, 3:20096 (NP-22769) 
GEOPRESSURED SYSTEMS/GEOCHEMISTRY 
Geochemistry of geopressured geothermal waters from the Frio 
Clay in the Gulf Coast region of Texas, 3:17354 
GEOPRESSURED SYSTEMS/GEOLOGICAL SURVEYS 
Gas in geopressured zones, 3:16747 
GEOPRESSURED SYSTEMS/NATURAL GAS DEPOSITS 
Supply of natural gas from geopressured zones: engineering and 
costs, 3:16746 
GEOPRESSURED SYSTEMS/THERMAL WATERS 
Geochemistry of geopressured geothermal waters from the Frio 
Clay in the Gulf Coast region of Texas, 3:17354 
GEOTHERMAL ENERGY/BIBLIOGRAPHIES 
Summary of international energy research and development 
activities, 1974-1976, 3:18528 (HCP/U2639-1) 
GEOTHERMAL ENERGY/DEMONSTRATION PROGRAMS 
Guide to demonstrations of energy conservation, solar energy and 
other new technologies: Energy Extension Service (Projects 
listed by state), 3:18509 (TID-28044) 
GEOTHERMAL ENERGY/ENVIRONMENTAL EFFECTS 
Ecological studies, 3:19732 (LA-6898-PR) 
Institutional and environmental aspects of geothermal energy 
development, 3:17357 
Toxic trace pollutant coefficients for energy supply and 
conversion. Final report, 3:19688 (HIT-705) 
GEOTHERMAL ENERGY/ENVIRONMENTAL IMPACTS 
Hydrothermal energy systems FY 1977: Environmental 
Development Plan (EDP), 3:17360 (EDP/G-01(77)) 
GEOTHERMAL ENERGY/LEGAL ASPECTS 
Institutional and environmental aspects of geothermal energy 
development, 3:17357 
GEOTHERMAL ENERGY/SAFETY ENGINEERING 
Study to delineate operational safety and health problems in 
ERDA non-nuclear program, 3:20053 (ADL-79475) 
GEOTHERMAL ENERGY/USES 
Problems of heat and mass transfer in geothermal energetics, 
3:17344 
GEOTHERMAL ENERGY/WATER REQUIREMENTS 
Water conflicts from the viewpoint of a regulator, 3:17358 
GEOTHERMAL ENERGY CONVERSION/WATER 
REQUIREMENTS 
Water required to develop geothermal energy, 3:17362 
GEOTHERMAL FIELDS/GEOCHEMISTRY 
Chemical composition of the thermal waters from thirty main 
Japanese geothermal fields. (Report No. 257), 3:17353 (NP- 
22480) 
GEOTHERMAL FIELDS/WATER RIGHTS 
Water conflicts from the viewpoint of a regulator, 3:17358 
GEOTHERMAL FLUIDS/CHEMICAL COMPOSITION 
Results of short-term corrosion evaluation tests at Raft River, 
3:17367 (TREE-1176) 
GEOTHERMAL FLUIDS/CORROSIVE EFFECTS 
Alternate materials of construction for geothermal applications. 
Progress report No. 13, April-June 1977, 3:17365 (BNL-50699) 
Corrosivity of geothermal brines. Progress report for period 
ending June 1977, 3:17366 (ORNL/TM-6159) 
Results of short-term corrosion evaluation tests at Raft River, 
3:17367 (TREE-1176) 
GEOTHERMAL FLUIDS/FLUID FLOW 
Capital cost models for geothermal power plants and fluid 
transmission systems, 3:17359 (PNL-2307) 
GEOTHERMAL FLUIDS/REINJECTION 
Recovery of heat energy from deep or shallow aquifiers, 3:17370 
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GEOTHERMAL GRADIENTS/DATA COMPILATION 
Canadian geothermal data collection: northern wells, 1955 to 
February 1974. Geothermal series No. 1, 3:17355 (NP-22107) 
GEOTHERMAL HEATING SYSTEMS/HEAT PUMPS 
Possible applications of geothermal energy in France, 3:17374 
GEOTHERMAL POWER PLANTS/BINARY-FLUID SYSTEMS 
Utilization of heat of geothermal — and waste hot waters in 
freon-operated power plants, 3:1736 
GEOTHERMAL POWER PLANTS/COST 
Capital cost models for geothermal power a and fluid 
transmission systems, 3:17359 (PNL-2307 
GEOTHERMAL POWER PLANTS/DESIGN 
Capital cost models for geothermal power plants and fluid 
transmission systems, 3:17359 (PNL-2307) 
GEOTHERMAL POWER PLANTS/ENVIRONMENTAL 
EFFECTS 


Health effects and related standards for fossil-fuel and geothermal 
power plants. Volume 6 of health and safety impacts of nuclear, 
geothermal, and fossil-fuel electric generation in California (In 
California), 3:19692 (LBL-5287) 

GEOTHERMAL POWER PLANTS/SITE SELECTION 

Geysers geothermal development, 3:17361 

GEOTHERMAL SYSTEMS 
See also GEOPRESSURED SYSTEMS 
HOT-DRY-ROCK SYSTEMS 
HYDROTHERMAL SYSTEMS 
GEOTHERMAL SYSTEMS/GEOLOGIC MODELS 
Heat and mass transfer in the earth: geologic aspects, 3:17345 
GEOTHERMAL SYSTEMS/HEAT TRANSFER 
Heat transport in geothermal systems, 3:17346 
Problems of heat and mass transfer in geothermal energetics, 


3:17344 
GEOTHERMAL SYSTEMS/MASS TRANSFER 
Problems of heat and mass transfer in geothermal energetics, 


3:17344 
GEOTHERMAL SYSTEMS/MATHEMATICAL MODELS 
Free thermal convection in geothermal fields: physical 
understanding and mathematical modeling, 3:17347 
Heat transport in geothermal systems, 3:17346 
GEOTHERMAL SYSTEMS/NATURAL CONVECTION 
Free thermal convection in geothermal fields: physical 
understanding and mathematical modeling, 3:17347 
Numerical solutions for steady free convection in island 
geothermal reservoirs, 3:17348 
GEOTHERMAL WELLS/CEMENTS 
Cementing of geothermal wells. progress report No. 5, April-June 
1977, 3:17364 (BNL-50693) 
GEOTHERMAL WELLS/FLUID FLOW 
Flow measurement and characterization in shallow geothermal 
systems used for downhole heat exchanger applications, 3:17368 
(RLO/2429-1) 
GEOTHERMAL WELLS/HEAT EXCHANGERS 
Natural convection heat transfer models for downhole heat 
exchanger applications in shallow geothermal systems, 3:17369 
(RLO/2429-2) 
GEOTHERMAL WELLS/HEAT TRANSFER 
Natural convection heat transfer models for downhole heat 
exchanger applications in shallow geothermal systems, 3:17369 
(RLO/2429-2) 
Some aspects of heat and mass transfer in geothermal wells, 
3:17371 


GEOTHERMAL WELLS/MASS TRANSFER 
Some aspects of heat and mass transfer in geothermal wells, 
3:17371 
GEOTHERMAL WELLS/MATERIALS TESTING 
Cementing of geothermal wells. progress report No. 5, April-June 
1977, 3:17364 (BNL-50693) 
GEOTHERMAL WELLS/NATURAL CONVECTION 
Natural convection heat transfer models for downhole heat 
exchanger applications in shallow geothermal systems, 3:17369 
(RLO/2429-2) 
GEOTHERMAL WELLS/PERFORMANCE 
Recovery of heat energy from deep or shallow aquifiers, 3:17370 
GEOTHERMAL WELLS/THERMOSYPHON EFFECT 
Natural convection heat transfer models for downhole heat 
exchanger applications in shallow geothermal systems, 3:17369 
(RLO/2429-2) 
GEOTHERMAL WELLS/WELL DRILLING 
Hot dry rock energy project, 3:17372 (LA-UR-77-2744) 
Status of the Los Alamos experiment to extract geothermal energy 
from hot dry rock, 3:17373 
GEOTHERMAL WELLS/WELL LOGGING 
Hot dry rock energy project, 3:17372 (LA-UR-77-2744) 
GEOTHERMOMETRY/INCLUSIONS 
Pressure corrections for fluid-inclusion homogenization 
temperatures based on the volumetric properties of the system 
NaCl-H2O, 3:17375 
GERMAN DEMOCRATIC REPUBLIC/ENERGY POLICY 
International energy crisis and the Socialist countries, 3:18316 


GHANA/TECHNOLOGY UTILIZATION 


GERMAN FEDERAL REPUBLIC/AIR POLLUTION 
Environmental load in the various regions of the Federal Republic 
of Germany and its health aspects, 3:19682 (AED-Conf-76-613- 
00 


1 
GERMAN FEDERAL REPUBLIC/ELECTRIC-POWERED 
VEHICLES 
Battery: electric road transport as part of an aggregate transport 
system (In German and English), 3:18665 
GERMAN FEDERAL REPUBLIC/ENERGY DEMAND 
Bituminous coal 1975/76, 3:16569 
GERMAN FEDERAL REPUBLIC/ENERGY POLICY 
Energy future of West Germany, 3:18426 
GERMAN FEDERAL REPUBLIC/ENERGY SOURCE 
DEVELOPMENT 
Energy research and development program prepared by the 
Government of the Federal Republic of Germany. Annual 
Report, 1976, 3:18356 (NP-22613) 
GERMAN FEDERAL REPUBLIC/ENERGY SUPPLIES 
Bituminous coal 1975/76, 3:16569 
Energy future of West Germany, 3:18426 
Energy supply to the year 2000: global and national studies. 
Second technical report of the workshop on Alternative Energy 
Strategies (WAES) (Book), 3:18418 
Energy supply/demand integrations to the year 2000: global and 
national studies. Third technical report of the workshop on 
Alternative Energy Strategies (WAES) (Book), 3:18419 
GERMAN FEDERAL REPUBLIC/FUEL FABRICATION 
PLANTS 
Public notice of recommendations made by the Reactor Safety 
Commission. Recommendation of the Reactor Safety 
Commission during its 120th meeting on January 19th, 1977. 
Fuel fabrication plant of the firm of Exxon at Lingen, 3:16844 
GERMAN FEDERAL REPUBLIC/FUEL REPROCESSING 
PLANTS 
Hot cell facilities and techniques for fuel reprocessing studies at 
GfK Karlsruhe, 3:16873 
Present status of reprocessing technology, basic outlines of large 
reprocessing plants, 3:16858 
GERMAN FEDERAL REPUBLIC/NUCLEAR POWER 
PLANTS 
Assessment of the consequences of alternative strategies of the 
energy industry by means of dynamic simulation, 3:18358 (NP- 
22786) 
GERMAN FEDERAL REPUBLIC/RESEARCH PROGRAMS 
Energy research and development program prepared by the 
Government of the Federal Republic of Germany. Annual 
Report, 1976, 3:18356 (NP-22613) 
GERMANIUM/EXCITONS 
Nucleation phenomena in the formation of electron-hole drops in 
Ge, 3:19183 (LBL-6619) 
GERMANIUM/SOLID-STATE PLASMA 
Nucleation phenomena in the formation of electron-hole drops in 
Ge, 3:19183 (LBL-6619) 
GERMANIUM ALLOYS/CHEMICAL VAPOR DEPOSITION 
Chemical vapor deposition of NbsGe, 3:18869 
GERMANIUM ALLOYS/RESEARCH PROGRAMS 
LASL NbsGe conductor development. Progress report, April 1- 
June 30, 1977, 3:17504 (LA-6963-PR) 
GERMANIUM ALLOYS/SUPERCONDUCTIVITY 
Chemical vapor deposition of Nbs3Ge, 3:18869 
Crystal-chemical laws in A3sB superconducting compounds with 
an A-15 lattice, 3:18974 
GERMANIUM ARSENIDES/ELECTRONIC STRUCTURE 
Optical properties of the chalcopyrite semiconductors ZnGeP2, 
ZnGeAs2, CuGaS2, CuAIS2, CulnSe2, and AgInSes, 3:19190 
GERMANIUM ARSENIDES/REFLECTIVITY 
Optical properties of the chalcopyrite semiconductors ZnGeP2, 
ZnGeAs2, CuGaS2, CuAlS2, CulnSe2, and AgInSes, 3:19190 
GERMANIUM COMPOUNDS/ELECTRICAL PROPERTIES 
Wavelength modulation spectroscopy of semiconductors, 3:19185 
(LBL-6919) 
GERMANIUM COMPOUNDS/OPTICAL PROPERTIES 
Wavelength modulation spectroscopy of semiconductors, 3:19185 
(LBL-6919) 
GERMANIUM PHOSPHIDES/ELECTRONIC STRUCTURE 
Optical properties of the chalcopyrite semiconductors ZnGeP2, 
ZnGeAs2, CuGaSe2, CuAlS2, CulnSez, and AgInSes, 3:19190 
GERMANIUM PHOSPHIDES/REFLECTIVITY 
Optical properties of the chalcopyrite semiconductors ZnGeP2, 
ZnGeAs2, CuGaSe2, CuAIS2, CulnSe2, and AgInSes, 3:19190 
GERMANY (DEMOCRATIC REPUBLIC) 
See GERMAN DEMOCRATIC REPUBLIC 
GERMANY (FEDERAL REPUBLIC) 
See GERMAN FEDERAL REPUBLIC 
GHANA/TECHNOLOGY UTILIZATION 
Applicability of intermediate technology in the African Savanna: a 
case for northern Ghana, 3:18349 
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GHANA/WATER REQUIREMENTS 
Applicability of intermediate technology in the African Savanna: a 
case for northern Ghana, 3:18349 
GIANT CELLS 
See TUMOR CELLS 
GIBBSITE/SOLUBILITY 
Studies on the dryolysis reactions of metal ions, 3:19282 (Y/OWI/ 
SUB-77/14268) 
GLASS/CHEMICAL COMPOSITION 
Properties and characteristics of high-level waste glass, 3:16903 
(CONF-770102-) 
GLASS/DEFORMATION 
Load relaxation studies of a metallic glass, 3:19181 (COO-2172-20) 
GLASS/FRACTURE PROPERTIES 
Mechanical properties of glass, 3:19176 (CONF-770102-) 
GLASS/P ICITY 
Load relaxation studies of a metallic glass, 3:19181 (COO-2172-20) 
GLASS/RADIATION EFFECTS 
Metamict minerals: alternation and radiation damage effects, 
3:19204 (CONF-770102-) 
Notes on radiation effects in glasses pertinent to solid storage of 
radioactive wastes, 3:19145 (CONF-770102-) 
Phase behavior and radiation effects in high level waste glass, 
3:16935 (CONF-770102-) 
GLASS/SOLUBILITY 
Reactions and diffusion in the silver-arsenic chalcogenide glass 
system, 3:19186 (LBL-6922) 
GLASS/SORPTIVE PROPERTIES 
Reactions and diffusion in the silver-arsenic chalcogenide glass 
system, 3:19186 (LBL-6922) 
GLASS/STABILITY 
Leaching of glass, 3:19199 (CONF-770102-) 
Stability of glasses, with special reference to the disposal of 
radioactive wastes, 3:16937 (CONF-770102-) 
GLASS/VISCOSITY 
Beam-bending method for determining the viscosity of glass, 
3:19188 (SAND-76-0219) 
GLASS INDUSTRY/ENERGY CONSERVATION 
Waste heat recovery from industrial processes using Brayton- 
Cycle turbine technology, 3:18625 
GLASS INDUSTRY/ENERGY CONSUMPTION 
Energy consumption data base. Vclume III, Chapter 4, Part 1. 
Small industries, SIC 20-25, 27, 30-32, 34-39, 3:18486 (TID- 
27985) 
GLASS INDUSTRY/WASTE HEAT UTILIZATION 
Case study applications of venture analysis. Third monthly report, 
August 1977, 3:18622 (FE-2685-03) 
Waste heat recovery from industrial processes using Brayton- 
Cycle turbine technology, 3:18625 
GLEEP REACTOR/REACTOR OPERATION 
30th anniversary of GLEEP, 3:18033 
GLIOBLASTOMAS 
See NEOPLASMS 
NERVOUS SYSTEM DISEASES 
GLOVEBOXES/DESIGN 
Glove box (26 Jul 1976) (Engineering Materials) (7 drawings), 
3:19437 (CAPE-2594) 
Portable glove-box system for the removal of wall feedthrus at 
HFEF/N, 3:19421 
GLOVEBOXES/RADIONUCLIDE MIGRATION 
Considerations in the behavior of aerosols in gloveboxes. I. 
Models, 3:19723 (BNWL-2382) 
GLOVES/PERMEABILITY 
Glove permeability studies, 3:20055 (LA-6898-PR) 
GLUCOPROTEINS/BIOLOGICAL RADIATION EFFECTS 
Effect of strontium-90 on blood serum glycoproteins of swine, 


3:19990 
GLUCOPROTEINS/BIOSYNTHESIS 
Colony-stimulating activity in cultures of granulocytosis-inducing 
tumor, 3:19911 
GLUCOSE/ANAEROBIC DIGESTION 
Fast production of methane by anaerobic digestion. Progress 
report, May 24, 1977-September 9, 1977, 3:17100 (COO-2900-8) 
GLUCOSE/FERMENTATION 
Effects of mixing, temperature, and nutrient concentration on the 
fermentation of a mixed sugar solution simulating the hexose 
content of waste sulfite liquor, 3:17107 
GLUCOSE/METABOLISM 
Applications of stable isotopes ('*C, '°N), 3:19875 (LA-6898-PR) 
GLUCOSE/POLYMERIZATION 
Chemicals for enhanced oil recovery (Wood-pulp wastes for 
surfactant flooding; biosynthesis of mobility-control polymers), 
3:16628 (ORNL-5297) 
GLYCERIN 
See GLYCEROL 
GLYCEROL/FILM BOILING 
Study of the phenomenon of local boiling at low heat fluxes with 
respect to different metallic surfaces and coolants under laminar 
flow conditions, 3:19511 
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GOLD/CRYSTAL STRUCTURE 

Use of i aoe simulation to interpret channeling experiments, 

3:1911 
GOLD/ELECTRONIC STRUCTURE 

Ab initio effective core potentials including relativistic effects and 
their application to the electronic structure calculations of 
heavy atoms and molecules, 3:20142 (LBL-6962) 

GOLD/ENERGY LEVELS 

Ab initio effective core potentials including relativistic effects and 
their application to the electronic structure calculations of 
heavy atoms and molecules, 3:20142 (LBL-6962) 

GOLD/ETCHING 
Plasma etching of platinum film, 3:18864 (SAND-77-6022) 
GOLD/ION ANNELING 

Apparent higher-order Z, effects due to asymmetric energy 
straggling, 3:20379 

Chemical physics, 3: a (ORNL-5297) 

GOLD/ION COLLISION 

Ion scattering studies of -* actinide materials (E < 650 eV), 
3:20114 (LA-UR-77-2072) 

Production of L-x-rays by 9.5 to 41.8 MeV fluorine ions incident 
on six elements from Pr to Bi (Cross sections, 9.5 to 41.8 MeV, 
total cross sections), 3:20183 

Radiochemical study of the reactions of heavy ions with gold, 
3:20115 (LBL-6526) 

X-ray cross sections in ion-atom collisions, 3:20130 

GOLD/ION EXCHANGE 

Analytical applications of resins containing amide and polyamine 

functional groups, 3:19264 (IS-T-783) 
GOLD/ION IMPLANTATION 
Difference in concentration distributions between molecular and 
atomic nitrogen implanted in solids, 3:18994 
GOLD/PHYSICAL RADIATION EFFECTS 
X-ray cross sections in ion-atom collisions, 3:20130 
GOLD/RADIOCHEMISTRY 
Radiochemical study of the reactions of heavy ions with gold, 
3:20115 (LBL-6526) 
GOLD/SPUTTERING 
Neutron sputtering of solids, 3:19086 
Plasma etching of platinum film, 3:18864 (SAND-77-6022) 
GOLD/SURFACE PROPERTIES 

Anomalous Au(111) surfaces studies by LEED, AES, and oxygen 

chemisorption, 3:18875 (CONF-770908-5) 
GOLD 197 TARGET/KRYPTON 86 REACTIONS 

Evidence for the characterization of heavy-ion reactions by the 

ratio E/B, 3:20328 
GOLD 197 TARGET/XENON 132 REACTIONS 
Deep inelastic collisions between very heavy nuclei, 3:20312 
(CONF-770602-) 
GOLD ALLOYS 
See also GOLD BASE ALLOYS 
GOLD ALLOYS/CRYSTAL STRUCTURE 
Structure of ordered alloys, 3:18884 (LBL-6654) 
GOLD ALLOYS/ELECTRIC CONDUCTIVITY 
Electrical and mechanical properties of dilute aluminum-gold 
alloys at 300, 77, and 4.2 K, 3:18985 
GOLD ALLOYS/ELECTRON MICROSCOPY 
Structure of ordered alloys, 3:18884 (LBL-6654) 
GOLD ALLOYS/MECHANICAL PROPERTIES 

Electrical and mechanical properties of dilute aluminum-gold 

alloys at 300, 77, and 4.2 K, 3:18985 
GOLD ALLOYS/PHASE STUDIES 

Metastable phases produced by ion implantation in metals, 3:18886 
(SAND-77-0700C) 

GOLD BASE ALLOYS/CRYSTAL STRUCTURE 

Structure of ordered alloys, 3:18884 (LBL-6654) 

GOLD BASE ALLOYS/ELECTRON MICROSCOPY 
Structure of ordered alloys, 3:18884 (LBL-6654) 

GOLGI APPARATUS 

See ORGANOIDS 
GOVERNMENT POLICIES 

See also ECONOMIC POLICY 

ENERGY POLICY 

GOVERNMENT POLICIES/TIME-SERIES ANALYSIS 

Application of a time-series methodology to Federal program 
allocations (Modified Box and Jenkins method), 3:18306 
(ORNL/TM-6116) 

GRAIN BOUNDARIES/MATHEMATICAL MODELS 

Computer molecular dynamics observations of coupled grain 
boundary sliding and migration, 3:20432 

GRAIN BOUNDARIES/MOLECULAR MODELS 

Computer molecular dynamics observations of coupled grain 

boundary sliding and migration, 3:20432 
GRANITES/ROCK-FLUID INTERACTIONS 

Pirm wastes: permanent isolation in rock-forming minerals, 

3:16966 (Y/OWI1/SUB-77/ 14268) 
GRANITES/THERMAL DEGRADATION 

Heater experiments in the Climax Stock, Nevada Test Site, 

3:20073 (Y/OWI/SUB-77/14268) 
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GRANITES/WEATHERING 
Study of the acquisition of dissolved elements by waters of 
lixivation in granitic rocks in a temperature climate, 3:20077 
(LA-tr-77-48 
GRANODIORITES/CHEMICAL REACTIONS 
Chemical alteration of a granitic rock, 3:20071 (Y/OWI/SUB-77/ 
14268) 
GRANODIORITES/HYDROTHERMAL ALTERATION 
Chemical alteration of a granitic rock, 3:20071 (Y/OWI/SUB-77/ 


14268) 
sy yh pp DRYING 
ee RL of a solar heat source for industrial dehydration, 3:17265 
GRAP 


See also PYROLYTIC CARBON 
GRAPHITE/BAKING 
Outgassing of space quality carbons and graphites, 3:19175 (BMI- 


X-682) 
GRAPHITE/BONDING 
Graphite-to-metal bonding techniques, 3:19163 (LA-6928-MS) 
GRAPHITE/COMPRESSION STRENGTH 
Effect of oxidation on the compressive strength of graphite, 
3:19201 (COO-27 12-4) 
GRAPHITE/CRYSTAL-PHASE TRANSFORMATIONS 
Neutron scattering studies of alkali metal-graphite intercalation 
compounds, 3:19167 (BNL-23230) 
GRAPHITE/DEGASSING 
Outgassing of space quality carbons and graphites, 3:19175 (BMI- 
2 


-682) 
GRAPHITE/ION IMPLANTATION 
Helium and hydrogen implantation of vitreous silica and graphite 
(150 to 300 KeV), 3:19209 
GRAPHITE/NEUTRON DIFFRACTION 
Neutron scattering studies of alkali metal-graphite intercalation 
compounds, 3:19167 (BNL-23230) 
GRAPHITE/OXIDATION 
Effect of oxidation on the compressive strength of graphite, 
3:19201 (COO-2712-4) 
Oxidation of graphite under compressive stress, 3:19200 (COO- 
712- 


) 
GRAPHITE/PHYSICAL RADIATION EFFECTS 
Helium and hydrogen implantation of vitreous silica and graphite 
(150 to 300 KeV), 3:19209 
HTGR Fuels and Core Development Program. Quarterly 
progress report for the period ending August 31, 1977, 3:17667 
(GA-A-14479) 
Materials research and radiation environment simulation, 3:20759 
(BNWL-1939-7) 
GRAPHITE/SYNTHESIS 
Influence of ee on the formation of the structure of synthetic 
graphite, 3:164 
GRAPHITE/T ENSILE PROPERTIES 
HTGR Fuels and Core Development Program. Quarterly 
progress report for the period ending August 31, 1977, 3:17667 
(GA-A-14479) 
GRAPHITE LOW-ENERGY EXPERIMENTAL PILE 
See GLEEP REACTOR 
GRASS/PLANT BREEDING 
Development of new techniques of using irradiation in the genetic 
improvement of warm season grasses and an assessment of the 
genetic and cytogenetic effects. Annual report, August 1, 1976- 
October 31, 1977 (Breeding of pearl millet and radioinduction of 
mutants of bermudagrasses by y irradiation of dormant 
rhizomes), 3:19921 (SRO-637-6) 
GRASS/YIELDS 
Plant species for biomass production on marginal sites I. Forage 
grasses and legumes, 3:17162 (CONF-770368-) 
GREAT BRITAIN 
See UNITED KINGDOM 
GREAT LAKES 
See also LAKE MICHIGAN 
LAKE SUPERIOR 
GREAT LAKES/WATER POLLUTION 
Environmental carcinogenesis studies in fishes of the Great Lakes 
of North America, 3:20041 
GREENHOUSES/AGRICULTURE 
Intensive food-production systems in a developing agricultural 
community, 3:18499 
GREENHOUSES/DESIGN 
Design considerations, theoretical predictions, and performance of 
an attached solar greenhouse used to heat a dwelling, 3:17253 
GREENHOUSES/ECONOMICS 
Greenhouse selective baffle collector, 3:17254 
GREENHOUSES/ENERGY DEMAND 
Intensive food-production systems in a developing agricultural 
community, 3:18499 
GREENHOUSES/SENSIBLE HEAT STORAGE 
Solar Greenhouses of Northern Arizona, 3:17258 
GREENHOUSES/SOLAR COLLECTORS 
Greenhouse selective baffle collector, 3:17254 
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GREENHOUSES/SOLAR HEATING SYSTEMS 
Performance of a practical solar greenhouse heating system, 
3:17256 
Prototype solar pond for heating greenhouses and rural 
residences, 3:17257 
Solar space heating of a house and attached greenhouse, 3:17255 
GREIFSWALD-1 REACTOR/REACTIVITY 
On-line reactivity measurements in power reactors, 3:17603 
GREIFSWALD-1 REACTOR/REACTOR NOISE 
Noise analysis system for early detection of malfunctions in 
pressurized water reactor nuclear power plants, 3:17604 
GREIFSWALD-2 REACTOR/REACTIVITY 
On-line reactivity measurements in power reactors, 3:17603 
GREIFSWALD-2 REACTOR/REACTOR NOISE 
Noise analysis system for early detection of malfunctions in 
pressurized water reactor nuclear power plants, 3:17604 
GROSS DOMESTIC PRODUCT 
Intercountry differences in energy use: lessons for the United 
States, 3:18507 
GROSS DOMESTIC PRODUCT/GLOBAL ASPECTS 
Energy use proficiency: the validity of interregional comparisons, 
3:18405 
GROSS NATIONAL PRODUCT 
Use and abuse of energy intensities, 3:18300 
GROUND WATER/CHEMICAL COMPOSITION 
Method for simulation of gradual changes in alteration profiles 
(Calculation of weathering, secondary mineral formation, and 
chemical composition of water), 3:20076 (LA-tr-77-47) 
National Uranium Resource Evaluation Program. Regional 
geochemical model for groundwater associated with uranium 
mineralization in northwest Texas, 3:16813 (K/UR-9) 
GROUND WATER/CHEMICAL REACTION KINETICS 
Kinetic model for silicate rock-ground water interaction, 3:20074 
(Y/OWI/SUB-77/14268) 
GROUND WATER/RADIONUCLIDE MIGRATION 
Waste isolation safety assessment program. Collection and 
generation of transport data, 3:16958 (Y/OWI/SUB-77/14268) 
GROUND WATER/ROCK-FLUID INTERACTIONS 
Kinetic model for silicate rock-ground water interaction, 3:20074 
(Y/OWI/SUB-77/14268) 
GROUND WATER/WATER QUALITY 
Digital simulation of the yield potential of the Elliot Park- 
Burgoon aquifer in eastern Clearfield and western Centre 
Counties, Pennsylvania, 3:16468 (SR-113) 
GROUND-WATER RESERVES 
See AQUIFERS 
GUIDING-CENTER APPROXIMATION/NUMERICAL 
SOLUTION 
Equilibria of magnetically confined plasmas, 3:20547 
GULF GENERAL ATOMIC FAST BREEDER REACTOR 
See GCFR REACTOR 
GULF OF MEXICO/GEOPRESSURED SYSTEMS 
Geochemistry of geopressured geothermal waters from the Frio 
Clay in the Gulf Coast region of Texas, 3:17354 
GULF OF MEXICO/OIL SPILLS 
Clean Gulf Assocites unveils a new generation of oil-spill cleanup 
equipment, 3:16717 


H 


HADRON-HADRON INTERACTIONS 
See also MESON-MESON INTERACTIONS 
HADRON-HADRON INTERACTIONS/COLOR MODEL 
Dilepton production in hadron-hadron collisions and the "factor 
of three” from color, 3:20218 (FERMILAB-CONF-77/33THY) 
HADRON-HADRON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Dilepton production in hadron-hadron collisions and the "factor 
of three”’ from color, 3:20218 (FERMILAB-CONF-77/33THY) 
HADRON-HADRON INTERACTIONS/THREE-BODY 
PROBLEM 
Boundary condition method, 3:20237 
HADRONS 
See also BARYONS 
MESONS 
HADRONS/DUALITY 
Tetrahadron, 3:20220 
HADRONS/THREE-BODY PROBLEM 
Modern three-hadron physics (Monograph), 3:20233 
HAFNIUM/CHROMATOGRAPHY 
Chemistry of transuranium elements and compounds, 3:19338 
(ORNL-5297) 
HAFNIUM/ION EXCHANGE CHROMATOGRAPHY 
Separations chemistry, 3:19266 (ORNL-5297) 





HAFNIUM 174/ENERGY LEVELS 


HAFNIUM 174/ENERGY LEVELS 
Isomeric quasiparticle states in '**Hf, 3:20318 (RLO/1388-362) 
HAFNIUM 180/NUCLEAR ELECTRIC MOMENTS 
Evidence for a nonrotational interpretation of < 0* ][M(E4)][4* 
> in '°Hf, 3:20320 (ORO-5034-34) 
Sensitivity of (a,a’) cross sections to excited-state quadrupole 
moments, 3:20321 (ORO-5034-36) 
HAFNIUM 180 TARGET/ALPHA REACTIONS 
Evidence for a nonrotational interpretation of < 0* ][M(E4)][4* 
> in '*°Hf, 3:20320 (ORO-5034-34) 
Sensitivity of (a,a’) cross sections to excited-state quadrupole 
moments, 3:20321 (ORO-5034-36) 
HAFNIUM ALLOYS/OXIDATION 
Oxides associated with the improved air oxidation performance of 
some niobium intermetallics and alloys, 3:19020 
HAFNIUM CARBIDES/BAND THEORY 
Direct correlation of observed phonon anomalies and maxima in 
the generalized susceptibilities of transition metal carbides, 
19143 


HAFNIUM OXIDES/THERMAL EXPANSION 
Chapter VI, Session A, 3:19132 (ALO/3701-76/1) 
HAFNIUM SULFIDES/ELECTRICAL PROPERTIES 
Wavelength modulation spectroscopy of semiconductors, 3:19185 
(LBL-6919) 
HAFNIUM SULFIDES/OPTICAL PROPERTIES 
Wavelength modulation spectroscopy of semiconductors, 3:19185 
(LBL-6919) 
HALDEN HEAVY BOILING WATER REACTOR 
See HBWR REACTOR 
HALIDES 
See also BROMIDES 
CHLORIDES 
FLUORIDES 
HALIDES/LUMINESCENCE 
Luminescent decay and spectra of impurity-activated alkali halides 
under high pressure, 3:19180 (COO-1198-1187) 
HALOGENATED ALIPHATIC HYDROCARBONS 
See also FLUORINATED ALIPHATIC HYDROCARBONS 
HALOGENATED ALIPHATIC HYDROCARBONS/ 
REDUCTION 
Reduction of organic compounds with the hydroxyborohydride 
ion, 3:19308 
HALOGENATED AROMATIC HYDROCARBONS/ 
METABOLISM 
Halogenated benzenes, effect on xenobiotic metabolism and the 
toxicity of other chemicals (Insecticides, rats), 3:19871 
HALOGENS/ION-ATOM COLLISIONS 
Variationally modified Thomas-Fermi approach to the repulsive 
potential between noble gas atoms and positive and negative 
ions of spherically symmetric electron configurations, 3:20148 
HANFORD ATOMIC PRODUCTS OPERATION 
See HAPO 
HANFORD RESERVATION/ENERGY ACCOUNTING 
Large-scale industrial energy audit: the U.S. ERDA facilities at 
Hanford, Washington, 3:18497 
HANFORD RESERVATION/ENERGY CONSERVATION 
Large-scale industrial energy audit: the U.S. ERDA facilities at 
Hanford, Washington, 3:18497 
HANFORD RESERVATION/GROUND WATER 
Hydrogeologic impact analysis of new water uses in Section 7, T. 
10 N., R. 28 EWM., of the Hanford Reservation, 3:16996 
(ARH-LD-121) 
HANFORD RESERVATION/HYDROLOGY 
Hydrogeologic impact analysis of new water uses in Section 7, T. 
10 N., R. 28 EWM., of the Hanford Reservation, 3:16996 
(ARH-LD-121) 
Hydrology model evaluation at the Hanford Nuclear Waste 
Facility, 3:16929 (ARH-C-00017) 
HANFORD RESERVATION/SOILS 
Soils of the Pacific Northwest shrub-steppe. Occurrence and 
properties of soils on the Arid Land Ecology Reserve, Hanford 
Reservation, 3:19747 (BNWL-2272) 
HANFORD RESERVATION/TERRESTRIAL ECOSYSTEMS 
Soils of the Pacific Northwest shrub-steppe. Occurrence and 
properties of soils on the Arid Land Ecology Reserve, Hanford 
Reservation, 3:19747 (BNWL-2272) 
HAPO 
(Hanford Atomic Products Operation.) 
HAPO/RADIOACTIVE WASTE MANAGEMENT 
Process technology and process development. Quarterly report, 
July 1977-September 1977, 3:16954 (RHO-LD-77-3D) 
HARBORS/OIL SPILLS 
Development of harbor oil spill removal-recovery systems: phase 
I, 3:16726 
Navy harbor oil spill cleanup: a progress report, 3:16725 
Oakland estuary oil spill cleanup: a review of a major oil spill 
cleanup in a trash-laden estuary emphasizing small boat harbor 
cleanup, 3:16705 
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HASTELLOYS/CORROSION RESISTANCE 
Chemistry research and development. Research and development 
semiannual progress report, January-June 1977, 3:19339 (RFP- 
2680-A) 
HATCH-1 REACTOR/POWER DISTRIBUTION 
Special tip detector measurements at Edwin I. Hatch Nuclear 
Plant, Unit 1 prior to end of cycle 1. Final report, 3:17528 
(EPRI-NP-540) 
HAZARDOUS MATERIALS/BIOLOGICAL EFFECTS 
Microcosm as a tool for estimation of environmental transport of 
toxic materials, 3:19756 
HAZARDOUS MATERIALS/ENVIRONMENTAL 
TRANSPORT 
Microcosm as a tool for estimation of environmental transport of 
toxic materials, 3:19756 
HAZARDOUS MATERIALS/LAND POLLUTION 
Microcosm as a tool for estimation of environmental transport of 
toxic materials, 3:19756 
HAZARDOUS MATERIALS/MONITORING 
Local area pollution surveillance systems: a summary of the Coast 
Guard's research and development activities, 3:16693 
HAZARDOUS MATERIALS/WASTE DISPOSAL 
Disposal of toxic and radioactive wastes, 3:16981 
HAZARDS/EVALUATION 
Mutation frequencies in female mice and the estimation of genetic 
hazards of radiation in women, 3:19970 
HBWR REACTOR/FUEL RODS 
Comparative analysis of pellet-cladding interaction from Halden 
reactor tests, 3:17683 
HBWR REACTOR/FUEL-CLADDING INTERACTIONS 
Comparative analysis of pellet-cladding interaction from Halden 
reactor tests, 3:17683 
H-COAL PROCESS/EBULLATED BED 
Study of ebullated bed fluid dynamics for H-Coal. Monthly 
progress report No. 2, October 1-November 1, 1977, 3:16414 
(FE-2588-2) 
H-COAL PROCESS/FLUID MECHANICS 
Study of ebullated bed fluid dynamics for H-Coal. Monthly 
progress report No. 2, October 1-November 1, 1977, 3:16414 
(FE-2588-2) 
H-COAL PROCESS/PILOT PLANTS 
H-Coal Pilot Plant. Phase II. Construction. Phase III. Operation. 
Monthly report, October 1977, No. 14, 3:16409 (FE-2260-14) 
H-Coal Pilot Plant: Phase II construction and Phase III operation. 
Monthly report, No. 13, for September 1977, 3:16408 (FE-2260- 
13) 


HDEHP 
(Bis(2-ethylhexyl) phosphate.) 
HDEHP/SOLVENT EXTRACTION 
Research in nuclear chemistry. Progress report, March 1, 1977- 
February 28, 1978, 3:19335 (COO-1797-77) 
HDEHP/SOLVENT PROPERTIES 
Research in nuclear chemistry. Progress report, March 1, 1977- 
February 28, 1978, 3:19335 (COO-1797-77) 
HEALTH PHYSICS 
See RADIATION PROTECTION 
HEART 
See also MYOCARDIUM 
HEART/BLOOD FLOW 
Numerical analysis of blood flow in the heart, 3:19909 
HEART/RADIOISOTOPE SCANNING 
Present status of positive scintigraphic imaging of myocardial 
infarction, 3:19892 
HEAT ENGINES 
See also STIRLING ENGINES 
HEAT ENGINES/DESIGN 
Linear force generator and heat engine embodying same (Patent), 
3:19571 
Sodium heat engine, 3:17279 (ALO/3701-76/1) 
HEAT ENGINES/LIQUID METALS 
Sodium heat engine, 3:17279 (ALO/3701-76/1) 
HEAT EXCHANGERS 
See also HEAT PUMPS 
RADIATORS 
HEAT EXCHANGERS/BIOLOGICAL FOULING 
Heat exchangers for the ocean thermal energy power plant, 
3:17225 
HEAT EXCHANGERS/CORROSION PRODUCTS 
Economical removal of sodium water reaction products (SWRP) 
from an LMFBR intermediate heat transport system (IHTS), 
3:17702 (CONF-761 107-28) 
HEAT EXCHANGERS/DESIGN 
Advanced coal fueled combustor/heat exchanger technology 
study. Quarterly technical progress report No. 1, 3:19543 (FE- 
2612-4) 
Advanced coal fueled combustor/heat exchanger technology 
study. Quarterly technical progress report No. 2, June 1-August 
31, 197, 3:19544 (FE-2612-8) 
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Closed cycle gas cooled central receiver design, 3:17200 (ALO/ 
3701-76/1) 
Continued evaluation of compact heat exchangers for OTEC 
lication. Interim progress report, February 15, 1977-August 
15, 1977, 3:17222 (COO/4238-3) 
Heat — for the ocean thermal energy power plant, 


HEAT EXCHANGERS/EFFICIENCY 
Heat exchange between liquid lead and gases or solids, 3:17861 
HEAT EXCHANGERS/FLUIDIZED BED 

Effect of bubble behavior on the scale-up of fluidized bed heat 

exchangers. Final report, 3:19355 (PERC-0055-5) 
HEAT EXCHANGERS/LIQUID METALS 

High temperature sodium-cooled heat exchangers, 3:17201 (ALO/ 
3701-76/1) 

HEAT EXCHANGERS/MATERIALS 

Advanced coal fueled combustor/heat exchanger technology 
study. Quarterly technical progress report No. 2, June 1-August 
31, 197, 3:19544 (FE-2612-8) 

HEAT EXCHANGERS/MATHEMATICAL MODELS 

Continued evaluation of compact heat exchangers for OTEC 
application. Interim progress report, February 15, 1977-August 
15, 1977, 3:17222 (COO/4238-3) 

HEAT EXCHANGERS/PERFORMANCE 
Survey of heat transfer in confined swirl flows, 3:19512 
HEAT EXCHANGERS/PERFORMANCE TESTING 

Continued evaluation of compact heat exchangers for OTEC 
application. Interim progress report, February 15, 1977-August 
15, 1977, 3:17222 (COO/4238-3) 

Effect of bubble behavior on the scale-up of fluidized bed heat 
exchangers. Final report, 3:19355 (PERC-0055-5) 

Study of the phenomenon of local boiling at low heat fluxes with 
respect to different metallic surfaces and coolants under laminar 
flow conditions, 3:19511 

HEAT EXCHANGERS/RESEARCH PROGRAMS 

Development of a ceramic tube heat exchanger with relaxing 
joint. Quarterly technical progress report, January-April 1, 
1977, 3:17402 (FE-2556-03) 

HEAT EXCHANGERS/SPECIFICATIONS 

Design report. Volume 11. Mechanical specifications, 3:16372 
(FE-1521-30) 

HEAT EXCHANGERS/TEMPERATURE DISTRIBUTION 
Mean temperature difference: a reappraisal, 3:19364 
HEAT PIPES/DESIGN 

Osmotic heat pipe: problems and promises, 3:19365 
HEAT PIPES/OPERATION 

Chemical heat pipes, 3:17335 (ALO/3701-76/1) 

Osmotic heat pipe: problems and promises, 3:19365 
HEAT PIPES/PERFORMANCE 

Electric power generation utilizing a heat pipe turbine generator, 
3:17400 (CONF-750677-P 1) 

Heat pipe capabilities and applications, 3:17203 (ALO/3701-76/1) 

HEAT PIPES/TESTING 
Chemical heat pipes, 3:17335 (ALO/3701-76/1) 
HEAT PIPES/THERMAL EFFICIENCY 
Electric power generation utilizing a heat pipe turbine generator, 
3:17400 (CONF-750677-P1) 
HEAT PUMPS 
Possible applications of geothermal energy in France, 3:17374 
HEAT PUMPS/ECONOMICS 

Application of high-seasonal-performance-factor technology to a 
gas heat pump, 3:18578 

Assessment of electric and electric-assisted technologies in 
residential heating and cooling applications (SIMSTOR 
computer code calculations), 3:18579 

District heating and cooling utilizing temperature differences of 
Chicago waters, 3:18641 

Feasibility of heat pumps for residential space heating in New 
Zealand. Report No. 18, 3:18559 (NP-22256) 

HEAT PUMPS/ENERGY CONSUMPTION 

Application of high-seasonal-performance-factor technology to a 

gas heat pump, 3:18578 
HEAT PUMPS/ENERGY EFFICIENCY 

Using heat pumps effectively to reduce energy needs of buildings, 

3:18551 
HEAT PUMPS/FEASIBILITY STUDIES 

District heating and cooling utilizing temperature differences of 

Chicago waters, 3:18641 
HEAT PUMPS/OPERATION 

Heat-pump performance measured using ten residential units 
operating in the northeastern United States, 3:18567 

Light commercial Brayton/Rankine space-conditioning system, 
3:18584 

HEAT PUMPS/PERFORMANCE 

Application of high-seasonal-performance-factor technology to a 
gas heat pump, 3:18578 

Feasibility of heat pumps for residential space heating in New 
Zealand. Report No. 18, 3:18559 (NP-22256) 


HEATING LOAD/NUMERICAL SOLUTION 


Heat-pump performance measured — ten residential units 
operating in the northeastern United States, 3:18567 
Residential cooling: here, there, today, and tomorrow, 3:18569 
HEAT PUMPS/SOLAR HEAT ENGINES 
Test and evaluation of a solar-powered laboratory 
turbocompressor system for building heating and cooling. Final 
technical report (Rankine cycle), 3:17230 (COO/2824-1) 
HEAT PUMPS/SPECIFICATIONS 
Heat pumps which use external air as the heat carrier, 3:18556 
(AED-Conf-1977-072-005) 
HEAT RECOVERY EQUIPMENT/DESIGN 
Heat reclaiming system (Patent), 3:18623 
HEAT RECOVERY EQUIPMENT/ECONOMICS 
Economics of Rankine-cycle power recovery from waste process 
heat, 3:18626 
Synthesis of heat recovery networks for chemical processes, 
3:18627 
Waste heat recovery from industrial processes using Brayton- 
Cycle turbine technology, 3:18625 
HEAT RECOVERY EQUIPMENT/MARKET 
Case study applications of venture analysis. Second monthly 
report, July 1977, 3:18621 (FE-2685-2) 
Case study applications of venture analysis. Third monthly report, 
August 1977, 3:18622 (FE-2685-03) 
HEAT RECOVERY EQUIPMENT/OPERATION 
Economics of Rankine-cycle power recovery from waste process 
heat, 3:18626 
ee = of heat recovery networks for chemical processes, 
:18627 


Waste heat recovery from industrial processes using Brayton- 
Cycle turbine technology, 3:18625 
HEAT RECOVERY EQUIPMENT/RESEARCH PROGRAMS 
Heat recovery from waste water in domestic buildings, 3:18575 
HEAT RESISTING ALLOYS/MATERIALS TESTING 
Program to discover materials suitable for service under hostile 
conditions obtaining in equipment for the gasification of coal 
and other solid fuels. Annual progress report, January 1, 1976- 
December 31, 1976, 3:16377 (FE-1784-24) 
Program to discover materials suitable for service under hostile 
conditions obtaining in equipment for the gasification of coal 
and other solid fuels. Quarterly progress report, April 1, 1977- 
June 30, 1977, 3:16378 (FE-1784-30) 
HEAT RESISTING ALLOYS/OXIDATION 
Proceedings of the symposium on properties of high temperature 
alloys with emphasis on environmental effects. Volume 77-1, 
3:19038 
HEAT RESISTING ALLOYS/REVIEWS 
Hot environment effects on alloy mechanical properties, 3:18945 
HEAT STORAGE 
See also LATENT HEAT STORAGE 
SENSIBLE HEAT STORAGE 
THERMOCHEMICAL HEAT STORAGE 
HEAT STORAGE/ECONOMICS 
Energy storage on electric utility systems, 3:17435 
HEAT STORAGE/MEETINGS 
Workshop on the advanced thermal energy storage technologies 
for solar applications, 3:17339 (CONS/4337-1) 
HEAT STORAGE/TECHNOLOGY ASSESSMENT 
Energy storage on electric utility systems, 3:17435 
HEAT TRANSFER 
See also THERMAL CONDUCTION 
Heat and mass transfer problems associated with alternative 
energy production, 3:17301 
HEAT TRANSFER/MATHEMATICAL MODELS 
Effect of internal thermal radiation on the contact interface 
temperature, 3:19508 
HEAT TRANSFER/MEETINGS 
Future energy production systems. Heat and mass transfer 
processes. Volume II, 3:19510 
HEAT TRANSMISSION 
See HEAT TRANSFER 
HEATERS 
See also AIR HEATERS 
FEEDWATER HEATERS 
HEATERS/PERFORMANCE 
New concept for high flux, high power rod heaters (PWR), 
3:17618 
HEATERS/SPECIFICATIONS 
— concept for high flux, high power rod heaters (PWR), 
:17618 
HEATING LOAD/FLUCTUATIONS 
Characterization of thermal response of a building to unsteady 
heating and cooling conditions, 3:18550 
HEATING LOAD/MATHEMATICAL MODELS 
Modeling residential heat load from experimental data: the 
equivalent thermal parameters of a house, 3:18574 
HEATING LOAD/NUMERICAL SOLUTION 
Characterization of thermal response of a building to unsteady 
heating and cooling conditions, 3:18550 





HEATING OILS/CHARGES 


HEATING OILS/CHARGES 
Impact of the national energy plan on solar economics (Economic 
analysis of solar — heating and solar water heating by state), 
3:17133 (LA-UR-77-2694) 
HEATING SYSTEMS/COMPARATIVE EVALUATIONS 
Evaluation of residential heating methods in terms of energy 
conservation, environmental impact and life-cycle economics, 
3:17250 


Heat losses of buildings with different heating systems, 3:18570 
HEATING SYSTEMS/CONTROL SYSTEMS 
Improved ¢ ration and control can conserve energy in an 
existin, ice building: a case study, 3:18581 (CONF-7605138-) 
HEATIN SYSTEMS/ECONOMICS 
Assessment of electric and electric-assisted technologies in 
residential heating and — — (SIMSTOR 
computer code calculations), 3: 9 
HEATING SYSTEMS/ENERGY CONSERVATION 
Efficient energy use in a City Administration Building, 3:18583 
High-performance controls and the new energy design era, 


18284 
HEATING SYSTEMS/ENERGY EFFICIENCY 
Energy analysis of double duct and multi-zone systems, 3:18548 
HEATING SYSTEMS/ENVIRONMENTAL IMPACTS 
Evaluation of residential heating methods in terms of energy 
conservation, environmental impact and life-cycle economics, 
3:17250 


HEATING SYSTEMS/LIFE-CYCLE COST 
Evaluation of residential heating methods in terms of energy 
conservation, environmental impact and life-cycle economics, 
3:17250 


HEATING SYSTEMS/MATHEMATICAL MODELS 
Control modes of residential heating systems (HFLAME 
computer code), 3:18536 (CONF-7605138-) 
HEATING SYSTEMS/OPERATION 
HVAC systems: a description, 3:18532 (CONF-7605138-) 
Improved — and control can conserve energy in an 
existing office building: a case study, 3:18581 (CONF-7605138-) 
HEATING SYSTEMS/PERFORMANCE 
Heat losses of buildings with different heating systems, 3:18570 
HEAVY ION ACCELERATORS/BEAM PRODUCTION 
Heavy-ion simulated neutron damage facility at Oak Ridge 
National Laboratory, 3:19616 
HEAVY ION ACCELERATORS/BEAM TRANSPORT 
Space charge neutralization of high brightness ion beams, 3:19622 
(BNL-23520) 
HEAVY ION ACCELERATORS/DESIGN 
Design of a 300 kV heavy ion accelerator, 3:19615 
HEAVY ION ACCELERATORS/ION BEAMS 
100 kJ ion beams for pellet implosions, 3:20736 (CONF-771035-14) 
HEAVY ION REACTIONS 
See also ARGON 40 REACTIONS 
CARBON 12 REACTIONS 
KRYPTON 84 REACTIONS 
LITHIUM 6 REACTIONS 
NEON 20 REACTIONS 
NITROGEN 14 REACTIONS 
NITROGEN 15 REACTIONS 
OXYGEN 16 REACTIONS 
OXYGEN 18 REACTIONS 
XENON 136 REACTIONS 
HEAVY ION REACTIONS/COMPRESSION 
Experimental search for compression em in fast nucleus- 
nucleus collisions, 3:20243 (CONF-770602-) 
HEAVY ION REACTIONS/DEEP INELAST. IC SCATTERING 
Dissipation and fluctuations within a macroscopic treatment for 
heavy ion collisions, 3:20358 (CONF-770602-) 
HEAVY ION REACTIONS/ELASTIC SCATTERING 
wa y dependence of energy loss in the interactions of **Kr with 
1397 a (505 and 610 MeV: differential cross sections), 3:20313 
(RLO/1388-362) 
HEAVY ION REACTIONS/FIELD THEORIES 
Overview of the time dependent mean-field theory, 3:20355 
(CONF-770602-) 
HEAVY ION REACTIONS/L-S COUPLING 
Microscopic ion-ion spin-orbit potential, 3:20369 
HEAVY ION REACTIONS/MEETINGS 
Proceedings of the topical conference on heavy ion collisions, 
3:20354 (CONF-770602-) 
HEAVY ION REACTIONS/NUCLEAR MATTER 
Physics of highly dense nuclear matter formed in relativistic 
nucleus-nucleus collisions, 3:20359 (CONF-770602-) 
HEAVY ION REACTIONS/NUCLEAR POTENTIAL 
Antisymmetrization effects in heavy-ion potentials and their 
Poe a on the nucleon-nucleon interaction, 3:20367 (ORO- 
) 
HEAVY ION REACTIONS/NUCLEAR REACTION KINETICS 
Theory of heavy ion collisions. Annual progress report 
(Summaries of research activities at Rensselaer Polytechnic 
Institute), 3:20361 (COO-3463-32) 
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HEAVY ION REACTIONS/PION CONDENSATION 
Overview of the time dependent mean-field theory, 3:20355 
(CONF-770602-) 
HEAVY ION REACTIONS/RESEARCH PROGRAMS 
Nuclear chemistry progress report (Summary of research at the 
University of Maryland), 3:20248 (ORO-5172-0005) 
HEAVY ION REACTIONS/REVIEWS 
Interaction of nuclei at high energies, 3: — — 6756) 
HEAVY ION REACTIONS/SHOCK W 
Physics of highly dense nuclear matter formed i in relativistic 
nucleus-nucleus collisions, 3:20359 (CONF-770602-) 
HEAVY ION REACTIONS/SINGLE-PARTICLE MODEL 
Recent developments in the theory of nuclear dynamics, 3:20357 
(CONF-770602- 
HEAVY ION REACTIONS/STATISTICS 
Theory of heavy ion collisions. Annual progress report 
(Summaries of research activities at Rensselaer Polytechnic 
Institute), 3:20361 (COO-3463-32) 
HEAVY IONS/COLLISIONS 
Electron rearrangement in K x-ray spectra and target thickness 
dependence of x-ray production (Summaries of research 
activities at Kansas State University), 3:20137 
X-ray satellites (Holes, production mechanisms), 3:20138 
HEAVY LEPTONS/LEPTONIC DECAY 
Interpretation of anomalous ey events produced in e* e- 
annihilation, 3:20205 (SLAC-PUB-1764) 
HEAVY NUCLEI 
See also ACTINIDE NUCLEI 
HEAVY NUCLEI/HELIUM 3 REACTIONS 
Study of the proton pairing vibrations as an example of elementary 
nuclear modes (Z = 40, 50, 82), 3:20303 (COO-0535-764) 
HEAVY NUCLEI/VIBRATIONAL STATES 
Study of the proton pairing vibrations as an example of elementary 
nuclear modes (Z = 40, 50, 82), 3:20303 (COO-0535-764) 
HEAVY WATER MODERATED REACTORS 
See also CANDU TYPE REACTORS 
FR-2 REACTOR 
HFBR REACTOR 
NBSR REACTOR 
NRU REACTOR 
NRX REACTOR 
WR-1 REACTOR 
HEAVY WATER MODERATED REACTORS/POWER 
DISTRIBUTION 
Three-dimensional nuclear-thermal-hydraulic calculation program 
SIPREC, 3:17690 
HEAVY WATER MODERATED REACTORS/REACTOR 
CONTROL SYSTEMS 
Reevaluation of the spectral shift control reactor, 3:17626 
HEAVY WATER MODERATED REACTORS/REACTOR 
KINETICS 
Reevaluation of the spectral shift control reactor, 3:17626 
HEAVY WATER MODERATED REACTORS/REACTOR 
LATTICE PARAMETERS 
Analysis of light- and Heavy-water-moderated ***UO2/ThO, 
lattices with ENDF/B-IV data, 3:17908 
HELICAL INSTABILITY 
Energy principle in a strong magnetic field and the helical 
instability of a toroidal plasma pinch, 3:20590 (UCRL-Trans- 
11283) 
HELICAL INSTABILITY/INSTABILITY GROWTH RATES 
Fast-growing helical MHD modes during the disruptive instability 
in LT-3 tokamak, 3:20579 
HELIOSTATS/DESIGN 
Central Receiver Solar Thermal Power System, Phase 1: 
—— design report. Volume III. Collector subsystem (150 
W commercial tower focus plant and 10 MW pilot plant), 
3:17213 (SAN/1110-77-2(Vol.3)) 
HELIOSTATS/PERFORMANCE TESTING 
Central Receiver Solar Thermal Power System, Phase 1: 
preliminary design report. Volume III. Collector subsystem (150 
MW commercial tower focus plant and 10 MW pilot plant), 
3:17213 (SAN/1110-77-2(Vol.3)) 
HELIUM/ATOM-ATOM COLLISIONS 
Interaction of rare gas metastable atoms (Differential and total 
cross sections, elastic scattering, ionization, potential scattering, 
phase shifts, rate constants), 3:20165 (LBL-6935) 
HELIUM/ATOM-MOLECULE COLLISIONS 
Interaction of rare gas metastable atoms (Differential and total 
cross sections, elastic scattering, ionization, potential scattering, 
phase shifts, rate constants), 3:20165 (LBL-6935) 
Model interaction potentials for atom-diatom scattering, 3:20175 
HELIUM/DIFFUSION 
Behavior of noble gases in solids: helium in titanium hydride, 
3:18973 (SAND-77-6020) 
HELIUM/ELECTRON-ATOM COLLISIONS 
Study of the pair Fourier transforms of the electronic wave 
functions of atoms, molecules, and solids on the basis of high- 
energy (y, 2e) and (e, 3e) scattering, 3:20172 
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HELIUM/ELECTRONIC STRUCTURE 
Fine structure and Stark shifts from anticrossing studies, 3:20151 
HELIUM/ENERGY-LEVEL TRANSITIONS 
Test of beam-foil interaction theories, 3:20158 
HELIUM/GEOCHEMISTRY 
Helium analysis of subsurface waters as a uranium exploration 
tool, 3:16803 (GJBX-77(77)) 
HELIUM/ION BEAMS 
Nuclear backscattering analyses of ion and energy impurities in 
doubly ionized beams, 3:20139 
HELIUM/ION-ATOM COLLISIONS 
Ionization processes in ion/atom collisions as viewed in the 
forward direction (Singly and doubly differential cross 
sections), 3:20180 
HELIUM/METASTABLE STATES 
Interaction of rare gas metastable atoms (Differential and total 
cross sections, elastic a ionization, potential scattering, 
phase shifts, rate constants), 3:20165 (LBL-6935) 
HELIUM/PHOTON-ATOM COLLISIONS 
Study of the pair Fourier transforms of the electronic wave 
functions of atoms, molecules, and solids on the basis of high- 
energy (y, 2e) — CS.28 3e) scattering, 3:20172 
HELIUM/STARK 
Fine structure oar Stark t ahifts from anticrossing studies, 3:20151 
HELIUM/WAVE FUNCTIONS 
Study of the pair Fourier transforms of the electronic wave 
functions of atoms, molecules, and solids on the basis of high- 
energy (y, 2e) and (e, 3e) scattering, 3:20172 
HELIUM 3/DISTRIBUTION 


Depth distribution and migration of low Z element in solids using 
proton elastic scattering, 3:19237 
HELIUM 3/NUCLEAR REACTION YIELD 
Fragmentation of relativistic light nuclei: longitudinal and 
transverse momentum distributions (0.93 GeV/c/nucleon, 0.5 to 
11.5, cross sections, limiting fragmentation, nuclear structure, 
production mechanism), 3:20253 (LBL-6769) 
HELIUM 3/RADIATION SCATTERING ANALYSIS 
Depth distribution and migration of low Z element in solids using 
proton elastic scattering, 3:19237 
HELIUM 3/SUPERFLUIDITY 
Sound propagation in normal and superfluid *He, 3:20197 
(CONF-771064-3 
HELIUM 3/ULTRASONIC WAVES 
Sound propagation in normal and superfluid *He, 3:20197 
(CONF-771064-3) 
HELIUM 3 A/MAGNETIZATION 
Magnetic relaxation in superfluid *He near the critical 
temperature, 3:20198 
HELIUM 3 REACTIONS/CAPTURE 
13C(3He,7o)'*O reaction (4 to 18 MeV: excitation functions), 
3:20268 (RLO/1388-362) 
HELIUM 3 REACTIONS/INELASTIC SCATTERING 
Inelastic scattering of *He from samarium isotopes at 53 MeV, 


3:20311 
HELIUM 3 REACTIONS/STRIPPING 
Study of the proton pairing vibrations as an example of elementary 
nuclear modes (Z = 40, 50, 82), 3:20303 (COO-0535-764) 
HELIUM 3 TARGET/DEUTERON REACTIONS 
Convenient computational forms for Maxwellian reactivities, 
3:20720 
HELIUM 4 
See also HELIUM II 
HELIUM 4/DISTRIBUTION 
Depth distribution and migration of low Z element in solids using 
proton elastic scattering, 3:19237 
HELIUM 4/MUONIC ATOMS 
Nuclear polarization corrections in -*He atoms, 3:20229 
HELIUM 4/NUCLEAR REACTION YIELD 
Fragmentation of relativistic light nuclei: longitudinal and 
transverse momentum distributions (0.93 GeV/c/nucleon, 0.5 to 
11.5, cross sections, limiting fragmentation, nuclear structure, 
production mechanism), 3:20253 (LBL-6769) 
HELIUM 4/RADIATION SCATTERING ANALYSIS 
Depth distribution and migration of low Z element in solids using 
proton elastic scattering, 3:19237 
HELIUM 4 TARGET/PROTON REACTIONS 
Differential cross sections for p-‘He elastic scattering at GeV 
energies, 3:20254 
Elastic proton ‘He scattering near i GeV (Multiple diffraction 
theory), 3:20224 (ORO-5126-28) 
uatieneane on proton-nucleus scattering, 3:20207 (LA-6926-C) 
COOLED REACTORS/DESIGN 
Heterogeneous gas core reactor power plants, 3:17689 
HELIUM HYDRIDES/DISSOCIATION 
Theoretical prediction of vibrational enhancement for dissociative 
charge transfer in the HeH2* system, 3:20143 
HELIUM HYDRIDES/EXCITED STATES 
Theoretical prediction of vibrational enhancement for dissociative 
charge transfer in the HeH2* system, 3:20143 


HEXOSES 


HELIUM II/SECOND SOUND 
Theory of nonlinear combination interactions between first and 
second sound in liquid helium II, 3:20199 
HELIUM IONS/BACKSCATTERING 
Backscattering of light ions from metal surfaces, 3:20129 
HELIUM IONS/COLLISIONS 

Ion scattering studies of some actinide materials (E < 650 eV), 
3:20114 (LA-UR-77-2072) 

Ionization processes in ion/atom collisions as viewed in the 
forward direction (Singly and doubly differential cross 
sections), 3:20180 

K-shell x-ray production cross sections of selected elements from 
Nb through Gd for incident protons and alphas from 0.6 to 2.4 
MeV (0.6 to 2.4 MeV), 3:20136 

HELIUM IONS/DOSIMETRY 
Physical dosimetry and radiobiology studies, 3:19936 (LA-6898- 


PR) 
HELIUM IONS/ELECTRONIC STRUCTURE 
Fine structure and Stark shifts from anticrossing studies, 3:20151 
HELIUM IONS/ION-ATOM COLLISIONS 
Ionization processes in ion/atom collisions as viewed in the 
forward direction (Singly and doubly differential cross 
sections), 3:20180 
HELIUM IONS/STARK EFFECT 
Fine structure and Stark shifts from anticrossing studies, 3:20151 
HELIUM METHOD 
See ISOTOPE DATING 
HELIUM-NEON LASERS/NUCLEAR PUMPING 
Results of an experiment demonstrating a nuclear-pumped CW- 
laser, 3:19483 
HEMATOLOGY 
Oil shale toxicity, 3:20036 —_ 6898-PR) 
HEMATOPOIETIC SYSTEM 
See also BONE MARROW 
HEMATOPOIETIC SYSTEM/BIOLOGICAL RADIATION 
EFFECTS 


Postradiation migration of polypotent hemopoietic stem cells from 
shielded bone marrow of mi mice following hemorrhage and 
transfusion of syngenic erythrocytes, 3:19983 

HEMATOPOIETIC SYSTEM/ENVIRONMENT 

Regulation of stem cells after local bone marrow injury: the role 
of an osseous environment (Book: stem cells), 3:19913 
HEMATOPOIETIC SYSTEM/PHYSIOLOGY 
Effects of hemorrhage, hypoxia, and a preparation of 
erythropoietin on thrombopoiesis, 3:19915 
HEMOGLOBIN/CHEMICAL BONDS 
Dichloromethane as an antisickling agent in sickle cell 
hemoglobin, 3:19819 (BNL-23378) 

HEMORRHAGE 

Physiopathology of blood platelets and development of platelets 
substitutes. Progress report, August 1, 1976-October 31, 1977 
(®4Cr), 3:19852 (COO-2783-2) 

HEMORRHAGE/BIOLOGICAL EFFECTS 

Effects of hemorrhage, hypoxia, and a preparation of 
erythropoietin on thrombopoiesis, 3:19915 

Postradiation migration of polypotent hemopoietic stem cells from 
shielded bone marrow of mice following hemorrhage and 
transfusion of syngenic erythrocytes, 3:19983 

HEPATITIS/ANTIGENS 

Demonstration of subtype (D or Y)-specific determinants on the 
surface of the presumed hepatitis B virus (Radioimmunoassay), 
3:19884 

HEPATOMAS/HISTOLOGY 

Hepatomas and other neoplasms in the Atlantic hagfish (Myxine 
glutinosa): a histopathologic and chemical study, 3:19795 

HEPATOMAS/PATHOLOGY 

Hepatomas and other neoplasms in the Atlantic hagfish (Myxine 
glutinosa): a histopathologic and chemical study, 3:19795 

HEPTANE/ADSORPTION 

Adsorption of vapors of organic substances on coal, 3:16443 

HETEROCYCLIC COMPOUNDS 
See also FURANS 

INDOLES 
ISOALLOXAZINES 
LACTONES 
TTF-TCNQ 

HETEROCYCLIC COMPOUNDS/ADSORPTION 

Surface analysis of a deactivated coal liquifaction catalyst, 3:16417 
(SAND-77-1389) 

HETEROZYGOTES 
See HYBRIDIZATION 

HEXANE/ADSORPTION 

Adsorption of vapors of organic substances on coal, 3:16443 

HEXENES/BIOLOGICAL EFFECTS 

Mechanisms of inactivation of bacteriophage phiX174 and its 
DNA in aerosols by ozone and ozonized cyclohexene, 3:20019 

HEXOSES 
See also GALACTOSE 





HEXOSES/BIOLOGICAL RADIATION EFFECTS 


GLUCOSE 
MANNOSE 
HEXOSES/BIOLOGICAL RADIATION EFFECTS 
Effect of strontium-90 on blood serum glycoproteins of swine, 
3:19990 
HFBR REACTOR/REACTOR EXPERIMENTAL FACILITIES 
New experimental facilities to extend research capability of 
Brookhaven HFBR, 3:18063 
Study of nuclei far from stability with TRISTAN II at the High 
Flux Beam Reactor at Brookhaven, 3:18028 (IS-4270) 
HFIR REACTOR/COOLING TOWERS 
Ecological impact of chloro-organics produced by chlorination of 
cooling tower waters, 3:19781 (CONF-770961-2) 
HIGGS BOSONS/DECAY 
Decays of heavy vector mesons into Higgs particles, 3:20216 
HIGGS BOSONS/PARTICLE PRODUCTION 
Decays of heavy vector mesons into Higgs particles, 3:20216 
HIGH BTU GAS/BIBLIOGRAPHIES 
Liquefied natural gas. A literature survey issued quarterly (235 
references), 3:16755 
Liquefied natural gas. A literature survey issued quarterly (225 
references), 3:16756 
HIGH BTU GAS/PRODUCTION 
Final programmatic environmental impact statement on the 
allocation of petroleum feedstocks to synthetic natural gas 
plants, 3:18458 (FEA/H-77-369) 
HIGH BTU GAS/SYNTHESIS 
Experimental program for the development of peat gasification. 
Monthly status report, July 1-July 31, 1977, 3:17092 (FE-2469- 
16) 


Experimental program for the development of peat gasification. 
Monthly status report, August 1-August 31, 1977, 3:17093 (FE- 
2469-18) 

Experimental program for the development of peat gasification. 
Monthly status report, September 1-September 30, 1977, 3:17094 
(FE-2469-19) 

HIGH ENERGY PHYSICS/HEAVY ION REACTIONS 

Interaction of nuclei at high energies, 3:20209 (LBL-6756) 

HIGH ENERGY PHYSICS/RESEARCH PROGRAMS 

Brookhaven highlights: a two year report, July 1974-June 1976, 
3:20791 (BNL-50525) 

Physics, Computer Science and Mathematics Division annual 
report, January 1-December 31, 1976, 3:20202 (LBL-6750) 

Progress report, 1976-1977 (Summaries of research activities at the 
University of Minnesota), 3:20200 (COO-1764-322) 

Summaries of FY 1977, research in high energy physics, 3:20201 
(DOE-ER-0014) 

HIGH EXPLOSIVES 
See CHEMICAL EXPLOSIVES 
HIGH FLUX ISOTOPE REACTOR 
See HFIR REACTOR 
HIGH-BETA PLASMA/CONVECTIVE INSTABILITIES 
Numerical magnetohydrodynamics for high-beta plasmas, 3:20593 
HIGH-BETA PLASMA/MAGNETOHYDRODYNAMICS 
Numerical magnetohydrodynamics for high-beta plasmas, 3:20593 
HIGH-BETA PLASMA/WAVE PROPAGATION 
Wave phenomena in very-high-beta inhomogeneous plasmas, 
3:20611 
HIGH-FREQUENCY HEATING 
See also ECR HEATING 
ICR HEATING 
HIGH-FREQUENCY HEATING/HYBRID RESONANCE 
Spatial depletion of the lower hybrid cone through parametric 
decay. 3:20461 
HIGH-TEMPERATURE FUEL CELLS/ELECTROLYTES 
Molten-salt systems. 3:18526 (OR NL-5297) 
HIGH-TEMPERATURE FUEL CELLS/LITHIUM 
FLUORIDES 
Molten-salt systems, 3:18526 (ORNL-5297) 
HIGH-TEMPERATURE FUEL CELLS/RESEARCH 
PROGRAMS 
Molten-salt systems, 3:18526 (ORNL-5297) 
HIGH-TEMPERATURE GAS-COOLED REACTOR 
See HTGR TYPE REACTORS 
HIGHWAYS 
See ROADS 
HISTAMINASE/BIOLOGICAL RADIATION EFFECTS 

Comparative evaluation of toxicity of cerium-144 and 

promethium- 147 in rats, according to biochemical indices. 
-20003 


HISTONES/BIOCHEMISTRY 
Cellular metabolism (UV radiation). 3:19934 (1 A-6898-PR) 
Histone composition of nucleosomes isolated from cultured 
Chinese hamster cells. 3:19830 
HISTONES/PHOSPHORYLATION 
Cellular metabolism (UV radiation), 3:19934 (L.A-6898-PR) 
HOISTS/CONTROL SYSTEMS 


Electric winder control with distributed parameters, 3:16537 
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HOLMIUM/ENERGY LEVELS 
Anomalous structure in the appearance potential spectra of 
holmium Ns; and Ms levels, 3:20159 
HOLMIUM/ION COLLISIONS 
Production of L-x-rays by 9.5 to 41.8 MeV fluorine ions incident 
on six elements from Pr to Bi (Cross sections, 9.5 to 41.8 MeV, 
total cross sections), 3:20183 
HOLMIUM 165 TARGET/KRYPTON 84 REACTIONS 
Energy dissipation, mass diffusion, and interaction times for heavy 
ion collisions, 3:20323 (CONF-770602-) 
HOLMIUM 165 TARGET/XENON 136 REACTIONS 
Energy dissipation, mass diffusion, and interaction times for heavy 
ion collisions, 3:20323 (CONF-770602-) 
HOLOGRAPHY/BENCH-SCALE EXPERIMENTS 
Street light holography, 3:19657 
HOMOGENEOUS PLASMA/PARAMETRIC INSTABILITIES 
Ion-acoustic turbulence in a nonmonochromatic pump wave, 
3:20604 


HOMOGENEOUS PLASMA/TURBULENCE 
Ion-acoustic turbulence in a nonmonochromatic pump wave, 
3:20604 
Parametric turbulence of a magnetoactive plasma, 3:20591 
HOMOZYGOTES 
See HYBRIDIZATION 
HONEYCOMB STRUCTURES/OPTIMIZATION 
Optimization of thin-film transparent plastic honeycomb covered 
flat-plate solar collectors. Semiannual report, 24 May 1976-23 
November 1976, 3:17287 (SAN/1256-76/1) 
HONG KONG/RESOURCE CONSERVATION 
Hong Kong sea-shore: an environment in crisis, 3:19802 
HORDEUM 
See BARLEY 
HORMONES 
See also INSULIN 
HORMONES/BIOASSAY 
Assays for thrombopoietin, 3:19891 
HORMONES/BIOLOGICAL EFFECTS 
Hormonal regulation of enzyme synthesis differentiating 
mammalian tissues, 3:19874 
HOSPITALS/SOLAR WATER HEATERS 
Solar heated water for a geriatric medical care facility with system 
design and analysis based on computer simulations using locally 
measured weather data, 3:17276 
HOT ATOM CHEMISTRY 
(Chemical reactions of atoms or ions of high kinetic energies (more 
than 1 ev) resulting from nuclear transformations.) 
Role of the cage effect in hot atom reactions, 3:19331 (CONF- 
770964-1) 
HOT CELLS/DECONTAMINATION 
Decontamination and refurbishment of the HFEF/S air cell, 
3:19424 
HOT CELLS/DESIGN 
Advantages of equipment testing in IEM cell mockup, 3:19428 
Design and development of the examination equipment for the 
fuels and materials examination facility, 3:19426 
Design features and objectives of the fuels and materials 
examination facility, 3:19425 
Eddy current examination of irradiated fuel elements at HFEF, 
3:19517 
Facilities for postirradiation examination of experimental fuel 
elements at CRNL, 3:19434 
Fuel pin profilometry adaptation of an existing cutoff saw, 3:19429 
HOT CELLS/EQUIPMENT 
Handling equipment for the HFEF/N neutron radiography 
facility, 3:19516 
Neutron radiography facility at HFEF/N, 3:19515 
HOT CELLS/MAINTENANCE 
Equipment repair room modifications at the hot fuel examination 
facility/north (HFEF/N), 3:19420 
Portable glove-box system for the removal of wall feedthrus at 
HFEF/N, 3:19421 
HOT CELILS/RADIATION MONITORING 
Air sampling system at HRFEF/N, 3:19422 
HOT CHANNEL FACTOR/CALCULATION METHODS 
Consideration of uncertainties in the specification of core hot 
channel factor limits (PWR). 3:18130 (WCAP-9181) 
HOT PLASMA 
See also LASER-PRODUCED PLASMA 
HOT PLASMA/IMPURITIES 
Possibilities of acuve local diagnosties of impurity tons ina hot 
Mlasma, 3.20483 
HOT PLASMA PLASMA WAVES 
Non-linear waves ina two-component hot plasma, 3:2059s8 
HOLT PLASMA RECOMBINATION 
Hydrogen recombination in quaststavionary thermonuclear 
plasma, 3:20497 
HOT PLASMA X-RAY SPECTRA 


X-ray enussion from high-temperature laboratory plasmas. 3:20508 
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HOT SPRINGS/LEVELS 
Change in water level in Izu-Funabara and Kakinoki and 
alteration of hot spring in Atami, 3:17351 (CONF-770590-4) 
HOT SPRINGS/SEISMIC SURVEYS 
Microseisms in geothermal exploration: studies in Grass Valley, 
Nevada, 3:17352 (LBL-7002) 
HOT SPRINGS/TEMPERATURE MEASUREMENT 
Change in water level in Izu-Funabara and Kakinoki and 
alteration of hot spring in Atami, 3:17351 (CONF-770590-4) 
HOT-DRY-ROCK SYSTEMS/GEOPHYSICAL SURVEYS 
Hot dry rock energy project, 3:17372 (LA-UR-77-2744) 
HOT-DRY-ROCK SYSTEMS/HEAT EXTRACTION 
Status of the Los Alamos experiment to extract geothermal energy 
from hot dry rock, 3:17373 
HOT-DRY-ROCK SYSTEMS/WELL DRILLING 
Hot dry rock energy project, 3:17372 (LA-UR-77-2744) 
HOUSES/AIR CONDITIONING 
Assessment of electric and electric-assisted technologies in 
residential heating and cooling applications, 3:18579 
Heat-pump performance measured using ten residential units 
operating in the northeastern United States, 3:18567 
Human comfort and energy consumption in residential buildings, 
3:18565 
Residential cooling: here, there, today, and tomorrow, 3:18569 
HOUSES/CONSTRUCTION 
Energy-free cooling systems for houses in deserts, 3:18580 
HOUSES/COOLING LOAD 
Modeling residential heat load from experimental data: the 
equivalent thermal parameters of a house, 3:18574 
HOUSES/COOLING SYSTEMS 
Energy-free cooling systems for houses in deserts, 3:18580 
HOUSES/DESIGN 
Efficient energy design considerations for Arctic residences, 
3:18564 
Zero-Energy-House, 3:17233 (NP-22388) 
HOUSES/ENERGY CONSERVATION 
Automated air-infiltration measurements and implications for 
energy conservation, 3:18568 
Automated individual area energy control in commercial and 
residential buildings, 3:18535 (CONF-7605138-) 
Control modes of residential heating systems (HFLAME 
computer code), 3:18536 (CONF-7605 1 38-) 
Electricity and comfort in the home, 3:18563 
Energy-free cooling systems for houses in deserts, 3:18580 
Energy management and appliance efficiency in residences, 
3:18573 
Feasibility of IID retrofit on residential heating equipment. 
Addendum, 3:18555 (ADL-80026) 
Feasibility of heat pumps for residential space heating in New 
Zealand. Report No. 18, 3:18559 (NP-22256) 
Heat recovery from waste water in domestic buildings, 3:18575 
Mixed strategies for energy conservation and alternative energy 
utilization (solar) in buildings. Final report. Volume III. 
Appendixes (10 appendices), 3:18388 (SAN/1234-1/3) 
Residential cooling: here, there, today, and tomorrow, 3:18569 
Summary of conference findings, 3:18557 (CONF-7605138-) 
Zero-Energy-House, 3:17233 (NP-22388) 
HOUSES/ENERGY MANAGEMENT 
Energy management and appliance efficiency in residences, 
3:18573 
HOUSES/GAS FURNACES 
Feasibility of IID retrofit on residential heating equipment. 
Addendum, 3:18555 (ADL-80026) 
HOUSES/HEAT LOSSES 
Automated air-infiltration measurements and implications for 
energy conservation, 3:18568 
Efficient energy design considerations for Arctic residences, 
3:18564 
HOUSES/HEAT RECOVERY EQUIPMENT 
Heat recovery from waste water in domestic buildings, 3:18575 
HOUSES/HEATING LOAD 
Modeling residential heat load from experimental data: the 
equivalent thermal parameters of a house, 3:18574 
HOUSES/HEATING SYSTEMS 
Control modes of residential heating systems (HF LAME 
computer code). 3:18536 (CONF-7608138-) 
HOUSES/HUMIDITY CONTROL 
Humidification in residences: is it needed. 3:18566 
HOUSES/LEAK TESTING 
Automated air-infiltration measurements and implications for 
energy conservation, 3:18568 
HOUSES/PASSIVE SOLAR HEATING SYSTEMS 
Design considerations. theoretical predictions. and performance of 
an attached solar greenhouse used to heat a dwelling, 3:17253 
Solar Greenhouses of Northern Arizona, 3:17258 
HOUSES/REFRIGERATORS 
Residential refrigerators: energy conservation and economics. 
3:18572 


HTGR TYPE REACTORS/FEASIBILITY STUDIES 


HOUSES/SOLAR AIR CONDITIONERS 

Mixed strategies for energy conservation and alternative energy 
utilization (solar) in buildings. Final report. Volume II. Detailed 
results (New York, Atlanta, Omaha, and Albuquerque), 3:18387 
(SAN/1234-1/2) 

Mixed strategies for energy conservation and alternative energy 
utilization (solar) in buildings. Final report. Volume III. 
Appendixes (10 appendices), 3:18388 (SAN/1234-1/3) 

HOUSES/SOLAR AIR CONDITIONING 

Guide to demonstrations of energy conservation, solar energy and 
other new technologies: Energy Extension Service (Projects 
listed by state), 3:18509 (TID-28044) 

Solar home heating and cooling: technology and diffusion. 
Council of Planning Librarians exchange bibliography 1235 (465 
references), 3:17231 (NP-22143) 

HOUSES/SOLAR CELL ARRAYS 

Definition study for photovoltaic residential prototype system. 

Final report (5 to 15 kW), 3:17151 (ERDA/NASA-19768) 
HOUSES/SOLAR HEATING SYSTEMS 

Residence heated by non-fossil-fuel energy, 3:17227 (CONF- 
750677-P1) 

Solar space heating of a house and attached greenhouse, 3:17255 

Zero-Energy-House, 3:17233 (NP-22388) 

HOUSES/SOLAR SPACE HEATING 

Engineering and design analysis of an energy-efficient structure 
utilizing black liquid solar collectors for heating, 3:17241 

Guide to demonstrations of energy conservation, solar energy and 
other new technologies: Energy Extension Service (Projects 
listed by state), 3:18509 (TID-28044) 

Mixed strategies for energy conservation and alternative energy 
utilization (solar) in buildings. Final report. Volume II. Detailed 
results (New York, Atlanta, Omaha, and Albuquerque), 3:18387 
(SAN/1234-1/2) 

Mixed strategies for energy conservation and alternative energy 
utilization (solar) in buildings. Final report. Volume III. 
Appendixes (10 appendices), 3:18388 (SAN/1234-1/3) 

Solar home heating and cooling: technology and diffusion. 
Council of Planning Librarians exchange bibliography 1235 (465 
references), 3:17231 (NP’-22143) 

HOUSES/SPACE HEATING 

Assessment of electric and electric-assisted technologies in 
residential heating and cooling applications, 3:18579 

Automated individual area energy control in commercial and 
residential buildings, 3:18535 (CONF-7605138-) 

Electricity and comfort in the home, 3:18563 

Feasibility of heat pumps for residential space heating in New 
Zealand. Report No. 18, 3:18559 (NP-22256) 

Heat-pump performance measured using ten residential units 
operating in the northeastern United States, 3:18567 

Human comfort and energy consumption in residential buildings, 
3:18565 

Summary of conference findings, 3:18557 (CONF-7605138-) 

HOUSES/THERMAL INSULATION 

Case against private utility involvement in solar/insulation 
programs, 3:18511 (NP-22400) 

Efficient energy design considerations for Arctic residences, 
3:18564 

Electricity and comfort in the home, 3:18563 

HOUSES/WIND POWER PLANTS 
Residence heated by non-fossil-fuel energy, 3:17227 (CONF- 
750677-P1) 
HTGR TYPE REACTORS 
See also VRAIN REACTOR 
HTGR TYPE REACTORS/COATED FUEL PARTICLES 

In-line monitoring of effluents from high-temperature gas-cooled 
reactor fuel particle preparation processes by mass 
spectrometry, 3:17670 

Microprobe studies on oxide kernels of high burnup with added 
carbide, 3:17671 (ORNL.-tr-4525) 

Performance of ThO, in HTGR fuel particles, 3:17674 

HTGR TYPE REACTORS/COOLANT CLEANUP SYSTEMS 
Coolant purification system of high-temperature gas cooled 
reactors. Review, 3:17680 
HTGR TYPE REACTORS/DESIGN 
Nuclear thermal power plant (Patent), 3:17679 
HTGR TYPE REACTORS/DESIGN BASIS ACCIDENTS 
Reactor safety, 3:18245 
HTGR TYPE REACTORS/ECONOMICS 
Esumation, comparison, and evaluation of advanced fission power 
reactor generation costs, 3:17833 
HIGR TYPE REACTORS / ENGINEERED SAFETY SYSTEMS 
Reactor safety, 3.18245 
HIGR TYPE REACTORS EVALUATION 
aber spon A for the future roles of high-temperature nuclear energy. 
3:1 8367 
HIGR TYPE REACTORS FEASIBILITY STUDIES 

US /ERG Jom pebble bed reactor evaluation. Final report, fiscal 

year 1977, 3:176608 (GA-A-14611) 





HTGR TYPE REACTORS/FUEL ELEMENTS 


HTGR TYPE REACTORS/FUEL ELEMENTS 
HTGR Fuels and Core Development Program. Quarterly 
progress report for the period ending August 31, 1977 (Graphite 
and Jay irradiation; fission product release), 3: 17667 (GA-A- 
144 


HTGR TYPE REACTORS/GAS TURBINES 

Generalized approach to thermodynamic cycle analysis, 3:17672 
HTGR TYPE Ri ACTORS/HEAT EXCHANGERS 

Heat exchange between liquid lead and 4 or solids, 3:17861 
HTGR TYPE REACTORS/LOSS OF C ANT 

Fission product release in an HTGR a a LOCA, 3:17675 
HTGR TYPE REACTORS/PLANNING 

ree for the future roles of high-temperature nuclear energy, 

:18367 


HTGR TYPE REACTORS/PRESSURE VESSELS 
Status of Prestressed Concrete Reactor Vessel (PCRV) 
experimental and analytical programs in the United States, 
3:17665 (CONF-770929-12) 
HTGR TYPE REACTORS/REACTOR MATERIALS 
Advanced gas cooled nuclear reactor materials evaluation and 
development program, 3:17666 (COO-2975-10) 
Some considerations on the high temperature low cycle fatigue 
criteria for VHTR, 3:17677 
HTGR TYPE REACTORS/REACTOR PROTECTION 
SYSTEMS 
Reactor safety, 3:18245 
HTGR TYPE REACTORS/REACTOR SAFETY 
GCR safety program. Quarterly progress report for the period 
ending September 30, 1977, 3:18100 (GA-A-14625) 
HTGR TYPE REACTORS/RESEARCH PROGRAMS 
U.S./FRG joint a bed reactor evaluation. Final report, fiscal 
year 1977, 3:17668 (GA-A-14611) 
HTGR TYPE REACTORS/SMELTING 
European steel making by direct nuclear power application, 
3:17858 
HTGR TYPE REACTORS/SPECIFICATIONS 
Reactor safety, 3:18245 
U.S./FRG joint pebble bed reactor evaluation. Final report, fiscal 
year 1977, 3:17668 (GA-A-14611) 
HTGR TYPE REACTORS/THERMODYNAMIC CYCLES 
Generalized approach to thermodynamic cycle analysis, 3:17672 
HTGR TYPE REACTORS/THORIUM CYCLE 
Performance of ThO in HTGR fuel particles, 3:17674 
HTGR TYPE REACTORS/USES 
Nuclear energy in metallurgy, 3:17860 
HUDSON RIVER/ESTUARIES 
Thermal impact assessment of multi power plant operations on 
estuaries (Computer calculations for Hudson River), 3:19809 
(CONF-771 109-73) 
HUDSON RIVER/SALINITY 
Thermal impact assessment of multi power plant operations on 
estuaries (Computer calculations for Hudson River). 3:19809 
(CONF-771 109-73) 
HUDSON RIVER/TEMPERATURE GRADIENTS 
Thermal impact assessment of multi power plant operations on 
estuaries (Computer calculations for Hudson River), 3:19809 
(CONF-771 109-73) 
HUMAN CELLS 
See ANIMAL CELLS 
HUMAN POPULATIONS/CONTAMINATION 
Determination of plutonium in man (*** Pu). 3:19989 (LA-6898- 
PR) 


Trace element metabolism, 3:19999 (LA-6898-PR) 

HUMAN POPULATIONS/EXTERNAL IRRADIATION 

Computer codes for the assessment of radionuclides released to 
the environment, 3:19737 

HUMAN POPUL ATIONS/FORECASTING 
Population forecasting for small areas, 3:18303 (CONF-7505142-) 
HUMAN POPULATIONS/HEALTH HAZARDS 

Assessment of radiological impact of the inactive uranium-mill 
tailings pile at Salt Lake City. Utah, 3:19733 (ORNL/TM-5251) 

Association of biorefractories in drinking water and body burden 
in people. 3:19917 

Evaluation of energy related risk acceptance (APHA energy task 
force). 3:19916 (BNL-23471) 

Releases of radioactivity from uranium mills and effluent 
treatment costs (Stabilization of uranium mill tailings). 3.19725 
(CONF-771 109-63) 

Report of State and local radiological health programs. fiscal year 
1976, 3:19952 (FDA-77-8034) 

HUMAN POPULATIONS/INTERNAL IRRADIATION 

Computer codes for the assessment of radionuchdes released to 
the environment, 3:19737 

HUMAN POPULATIONS/LOW DOSE IRRADIATION 

Medical concerns: mindless use of technology: genetic damaze 

from low level radiation. 3:19961 
HUMAN POPULATIONS/RADIATION DOSES 

Building shielding effects on radiation doses from routine 

radionuclide releases, 3:19726 (CONF-771 109-72) 
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Computer codes for the assessment of radionuclides released to 
the environment, 3:19737 
Guidelines on the evaluation of objective radiation dose around 
power generating LWR plants, 3:18013 
Medical concerns (For nuclear power and radiation hazards), 
3:19960 
Radiological quality of the environment in the United States, 1977 
(Radiation dose to U.S. population from various sources of 
ionizing and nonionizing radiations (1977 summary report)), 
3:19951 (EPA-520/1-77-009 
HUMAN POPULATIONS/RADIATION HAZARDS 
Medical concerns (For nuclear power and radiation hazards), 
3:19960 
HUMAN POPULATIONS/RADIATION PROTECTION 
Measurements for the safe use of radiation, 3:19956 (NBS-SP-456) 
HUMAN POPULATIONS/RESPIRATORY SYSTEM DISEASES 
Environmental load in the various regions of the Federal Republic 
of Germany and its health aspects, 3:19682 (AED-Conf-76-613- 


001) 
HUMIC ACIDS/BINDING ENERGY 
Research in nuclear chemistry. Progress report, March 1, 1977- 
February 28, 1978, 3:19335 (COO-1797-77) 
HUMIDITY CONTROL/ENERGY CONSUMPTION 
Humidification in residences: is it needed, 3:18566 
HUNGARIAN PAKS-1 REACTOR 
See PAKS-1 REACTOR 
HUNGARIAN PAKS-2 REACTOR 
See PAKS-2 REACTOR 
HUNGARY/ENERGY POLICY 
International energy crisis and the Socialist countries, 3:18316 
HUTCHINSON ISLAND-1 REACTOR 
See LUCIE-] REACTOR 
HVAC SYSTEMS/COST 
National power grids and extra-high-voltage systems in the 
ESCAP region. Energy Resources Development Series No. 
3:17494 (NP-21952) 
HVAC SYSTEMS/CURRENT LIMITERS 
Controlled impedance fault current limiter, 3:17498 
Current limiting device utilizing a switched resistor, 3:17497 
HVAC SYSTEMS/DESIGN 
National power grids and extra-high-voltage systems in the 
ESCAP region. Energy Resources Development Series No. 
3:17494 (NP-21952) 
HVAC SYSTEMS/OPERATION 
National power grids and extra-high-voltage systems in the 
ESCAP region. Energy Resources Development Series No. 
3:17494 (NP-21952) 
HVDC SYSTEMS/OPERATION 
Skaggerak de cable links Norwegian and Danish power grids, 
3:17502 
HVDC SYSTEMS/TEST FACILITIES 
Dual 30 kA, HVDC interrupter test facility, 3:20698 (LA-UR-77- 
2397) 
HWGCR OF CZECHOSLOVAKIA 
BOHUNICE A-1 REACTOR 
HYBRID ELECTRIC-POWERED VEHICLES/DESIGN 
Design and development of a hybrid-electric urban transit vehicle, 
3:18706 
Flywheel/elecric hybrid vehicle, 3:18704 
Traction circuits for dual system trolleybus and autobus (In 
French), 3:18685 
HYBRID ELECTRIC-POWERED VEHICLES/DIESEL 
ENGINES 
Design and development of a hybrid-electric urban transit vehicle. 
3:18706 
Traction circuits for dual system trolleybus and autobus (In 
French), 3:18685 
HYBRID ELECTRIC-POWERED VEHICLES/FLYWHEEL 
ENERGY STORAGE 
Development of a high performance and lightweight hybrid 
fywheel/battery powered electric vehicle drive, 3.18705 
Fly wheel/elecric hybrid vehicle, 3:18704 
HYBRID ELECTRIC-POWERED VEHICLES/LEAD-ACID 
BATTERIES 
Recommended technique for re-cnergizing lead-acid batteries in 
all-electric and heat engine ‘battery electric hybrid road 
Vehicles, 3:18278 
HYBRID ELECTRIC-POWERED VEHICLES REGULATIONS 
Tnstitutional factors in transportation systems and them potential 
for bras toward vehicles of particular characterises Binal 
report, 2 PSS9O HCP MIO43-01) 
HYBRID ELECTRIC-POWERED VEHICLES TECHNOLOGY 
ASSESSMENT 
Pictorial characterization of worldwide electric and hybrid 
vehicles. 3: 18085 (CONE - 
HYBRID REACTORS BREEDING 
EPRI/Kurchatoy Institute joint program on fusion-fission, 
3:20726 





APR. 30, 1978 


Fissle fuel breeding and hybrid blanket power production, 3:20725 
Fuel breeding and \ saad production in laser fusion-fission hybrid 
reactors, 3:20755 
HYBRID REACTORS/BREEDING BLANKETS 
Blanket neutronics analysis for a TDHR, 3:20657 
HYBRID REACTORS/DESIGN 
Fuel design considerations for the Mirror Hybrid Reactor, 3:20713 
(UCRL-79637) 
Mechanical structure of the Mirror Hybrid Reactor Power Plant, 
3:20651 (UCRL-79638) 
HYBRID REACTORS/ECONOMICS 
Fusion systems engineering (Fissile fuel production capacity for 
TETR), 3:20647 (BNWL-1939-7) 
HYBRID REACTORS/FUEL CYCLE 
233) fusion-fission power system without reprocessing: a 
preliminary report, 3:20649 (GA-A-14635) 
Blanket fuel selection for a tokamak fusion-fission breeder, 3:20724 
Blanket neutronics analysis for a TDHR, 3:20657 
Fissle fuel breeding and hybrid blanket power production, 3:20725 
Fuel design considerations for the mirror hybrid reactor, 3:20658 
Review of hybrid reactor fuel cycle considerations, 3:20727 
HYBRID REACTORS/NUCLEAR FUELS 
Blanket fuel selection for a tokamak fusion-fission breeder, 3:20724 
EPRI/Kurchatov Institute joint program on fusion-fission, 
3:20726 
Fissle fuel breeding and hybrid blanket power production, 3:20725 
Fuel breeding and power production in laser fusion-fission hybrid 
reactors, 3:20755 
Fuel design considerations for the mirror hybrid reactor, 3:20658 
HYBRID REACTORS/OPTIMIZATION 
Optimal symbiotic molten-salt fission-fusion system, 3:20640 
(UCRL-Trans-1 1288) 
HYBRID REACTORS/REVIEWS 
ERDA-DMFE fusion-fission reactor systems studies program, 
3:20619 (CONF-770107-) 
HYBRID REACTORS/SPECIFICATIONS 
Fuel design considerations for the mirror hybrid reactor, 3:20658 
HYBRID REACTORS/SUPERCONDUCTING MAGNETS 
Poloidal field coil design for a fusion-fission breeder reactor, 
3:20687 (WFPS-TME-067) 
HYBRID REACTORS/THORIUM CYCLE 
Preliminary assessment of a symbiotic fusion-fission power system 
using the TH/U refresh fuel cycle, 3:17835 (UCID-17607) 
HYBRID REACTORS/TRITIUM RECOVERY 
Tritium handling in the Mirror Fusion Hybrid Reactor, 3:20733 
(UCRL-79740) 
HYBRIDIZATION 
Genetic variability available through cell fusion, 3:19865 (BNL- 
23198) 
HYBRIDS 
See HYBRIDIZATION 
HYDRATES 
See also GAS HYDRATES 
HYDRATES/PHASE STUDIES 
Thermal energy storage, 3:18262 (ORNL-5297) 
HYDRATES/PHYSICAL CHEMISTRY 
Thermal energy storage, 3:18262 (ORNL-5297) 
HYDRAULIC EQUIPMENT/DYNAMIC LOADS 
Operation of hydraulic prop supports with sharp bowing of the 
roof, 3:16530 
HYDRAULIC FRACTURING 
Method of successively opening-out and treating productive 
formations, 3:16642 
HYDRAULIC FRACTURING/FLUID FLOW 
Transient flow to finite conductivity vertical fractures, 3:16656 
HYDRAULIC FRACTURING/FLUIDS 
Fluid leak-off under dynamic and static conditions utilizing the 
same equipment, 3:16621 (COO/4166-1) 
HYDRAULIC FRACTURING/MAPS 
Frac mapping by surface electrical techniques, 3:16622 (COO/ 
4166-1) 
HYDRAULIC FRACTURING/MEETINGS 
Proceedings of the massive hydraulic fracturing symposium, 
3:16592 (COO/4166-1) 
HYDRAULIC FRACTURING/ORIENTATION 
Process for direct measurement of the orientation of hydraulic 
fractures (Patent). 3:16766 
HYDRAULIC FRACTURING/PLANNING 
Massive hydraulic fracturing from planning to performance. 
3:16618 (COO/4166-1) 
HYDRAULIC FRACTURING/PROPPING AGENTS 
Propping material for hydraulic fracturing (Patent), 3:16637 
HYDRAULIC FRACTURING/REVIEWS 
Rock fragmentation, 3:19453 
HYDRAULIC MINING/EVALUATION 
Hydraulic mining. 3:16498 
HYDRAULIC TURBINES 
See also TURBOGENERATORS 


HYDROCARBONS/QUANTITATIVE CHEMICAL 


HYDRAULIC TURBINES/EROSION 
Determination of the cavitation factor of hydraulic turbines by the 
energy method, 3:17117 
Reducing cavitation erosion in hydraulic turbines, 3:17116 
HYDRAULICS/MEETINGS 
Proceedings of the first national symposium on application of 
isotope techniques in hydrology and hydraulics, 3:17042 
(CONF-7411105-) 
HYDRAZOIC ACID/SOLVENT EXTRACTION 
Hydrazoic acid distribution between TBP-dodecane and nitric 
acid solutions, 3:19262 
HYDROBROMIC ACID/DECOMPOSITION 
Use of chromium bromide hydrates in the sulfuric acid-hydrogen 
bromide cycle for the production of hydrogen 
thermochemically. Estimates of cycle efficiency, 3:17080 
HYDROCARBONS 
See also ALKANES 
ALKENES 
ALKYNES 
ANTHRACENE 
BENZENE 
BENZOPYRENE 
BIPHENYL 
NAPHTHALENE 
PHENANTHRENE 
PYRENE 
TERPHENYLS 
TETRACENE 
TOLUENE 
HYDROCARBONS/BIODEGRADATION 
Effects of lead on biodegradation of hydrocarbons in soil, 3:17090 
Isolation and characterization of hydrocarbon-utilizing bacteria 
from Chedabucto Bay, Nova Scotia, 3:20015 (CONF-730386-) 
HYDROCARBONS/BIOLOGICAL ACCUMULATION 
Accumulation and release of fuel-oil-derived diaromatic 
hydrocarbons by the polychaete Neanthes arenaceodentata, 
3:20033 
Hydrocarbon studies in Pugent Sound and off the Washington 
Coast. Progress report, March 1976-February 1977 (Natural 
distribution in marine organisms and sediments and 
contamination by petroleum), 3:19768 (RLO/2225/T40-2) 
Occurrence and fate of organic and inorganic contaminants in 
marine animals, 3:19790 
HYDROCARBONS/BIOLOGICAL EFFECTS 
In vitro metabolism of xenobiotics in some marine animals, 3:19797 
Tissue lesions of tiger salamanders (Ambystoma tigrinum): 
relationship to sewage effluents, 3:19794 
HYDROCARBONS/CATALYTIC CRACKING 
Activation of ferrierite and conversion of hydrocarbons therewith 
(Patent; zeolite catalyst preparation for catalytic cracking), 
3:16675 
Process for catalytic conversion (Patent; laboratory-scale 
equipment for study or simulating riser cracking), 3:16676 
HYDROCARBONS/CHEMICAL ANALYSIS 
Determination of polynuclear aromatics in yeast produced by 
paraffin fermentation and n-hydrocarbon feedstocks, 3:19258 
Techniques for analysis of paraffin hydrocarbons and for 
interpretation of data to assess oil spill effects in aquatic 
organisms, 3:19775 (CONF-730386-) 
HYDROCARBONS /DISTRIBUTION 
Distribution of heavy hydrocarbons in some Atlantic Ocean 
waters, 3:19777 (CONF-730386-) 
HYDROCARBONS/ECOLOGICAL CONCENTRATION 
Distribution of heavy hydrocarbons in some Atlantic Ocean 
waters, 3:19777 (CONF-730386-) 
HYDROCARBONS/ENVIRONMENTAL TRANSPORT 
Salt marsh microcosm: an experimental unit for marine pollution 
studies, 3:20021 (CONF-730386-) 
HYDROCARBONS/EXPLORATION 
Patterns of diagenesis in some Australian sedimentary basins, 
3:16582 
HYDROCARBONS/FERMENTATION 
Mechanistic model for microbial growth on hydrocarbons, 
3:19893 
HYDROCARBONS/MATURATION 
Patterns of diagenesis in some Australian sedimentary basins, 
3:16582 
HYDROCARBONS/METABOLISM 
Metabolism of aromatic hydrocarbons in marine organisms, 
3:19872 
HY DROCARBONS/PHOTOCHEMISTRY 
Studies on photochemistry of aromatic hydrocarbons. [V 
Mechanism of formation of nitrophenols by the photochemical 
reacuon of benzene and toluene with nitrogen oxides in air, 
3:19681 
HYDROCARBONS/QUANTITATIVE CHEMICAL ANALYSIS 
Determination of n-alkane and methylnaphthalene compounds in 
shellfish, 3:20026 (CON F-730386-) 





HYDROCARBONS/RESERVES 


HYDROCARBONS/RESERVES 
Present and future hydrocarbon resources of the Earth's crust, 
3:16584 
HYDROCARBONS/SYNTHESIS 
Patterns of diagenesis in some Australian sedimentary basins, 
:16582 


Special role of stable isotopes in assessing hydrocarbon 
occurrences, 3:16583 
HYDROCHLORIC ACID/SPECTROPHOTOMETRY 
Chemistry research and development. Research and development 
semiannual progress report, January-June 1977, 3:19339 (RFP- 


2680-A) 
HYDROELECTRIC POWER PLANTS/AUTOMATION 
Real time control of hydroelectric power plants, 3:17115 
HYDROELECTRIC POWER PLANTS/CONTROL SYSTEMS 
et synchronizer for computer controlled generating stations, 


HYDROELECTRIC POWER PLANTS/REAL TIME SYSTEMS 
Real time control of hydroelectric power plants, 3:17115 

HYDROELECTRIC POWER PLANTS. RBOGENERATORS 
met synchronizer for computer controlled generating stations, 


HYDROFLUORIC ACID/MOLECULE COLLISIONS 
Inelastic molecular collisions: applications of theoretical methods 
to problems in relaxation phenomena and laser o —. 
Progress r a February 1, 1977-November 1, 1977, 3:20164 
(COO/255 
HYDROGEN, ALPHA REACTIONS 
Fragmentation of relativistic light nuclei: longitudinal and 
transverse momentum distributions (0.93 GeV/c/nucleon, 0.5 to 
11.5, cross sections, limiting fragmentation, nucleer structure, 
roduction mechanism), 3:20253 (LBL-6769) 
HYDROGEN/ATOM-MOLECULE COLLISIONS 
Chemical physics, 3:19304 (ORNL-5297) 
Computational methods for reactive scattering (Vibrational 
resonance), 3:20176 
Model interaction potentials for atom-diatom scattering, 3:20175 
HYDROGEN/CORROSIVE EFFECTS 
Attack of high temperature alloys in sulfidizing gases, 3:19023 
Sulfidation of 310 stainless steel at sulfur potentials encountered in 
coal conversion systems, 3:19024 
HYDROGEN/DIFFUSION 
Charging by cathodic polarization in molten salts applied to study 
of hydrogen diffusion into ARMCO iron at high temperature, 
3:18931 
Hydrogen embrittlement of thermomechanically treated 18Ni 
Maraging steel, 3:19008 (SAND-77-1087C) 
HYDROGEN/DISTRIBUTION 
Technical prospects for commercial and residential distribution 
and utilization of hydrogen (Through existing natural gas 
system), 3:17086 
HYDROGEN/ELECTRIC FIELDS 
— -rotor potential surface for the hydrogen molecule dimer, 
20150 
HYDROGEN/ELECTRON COLLISIONS 
Analytic yield spectra for electrons on Ho, 3:20147 
Electron- and photon-induced desorption, 3:20126 
HYDROGEN/ELECTRON-ATOM COLLISIONS 
Singularities in forward elastic scattering of electrons by atoms, 
3:20173 


HYDROGEN/ELECTRONIC STRUCTURE 
Heitler-London description of the covalent bond in Hz, 3:20149 
Impact of the Heitler-London hydrogen molecule paper on 
chemistry (Review, quantum mechanics), 3:20145 
Linear response correction to the kinetic energy from Thomas- 
Fermi theory. A simple model. 3:20153 
Multiple scattering theory of photoemission (Cross sections, 
resonance), 3:20146 
moony potential surface for the hydrogen molecule dimer, 
:20150 
HYDROGEN/EMISSION SPECTRA 
Analytic yield spectra for electrons on H, 3:20147 
Spectrum of hydrogen plasma at the series limit, 3:20144 
HYDROGEN/FLAMES 
Chemical nonequilibrium effects in hydrogen-air laminar jet 
diffusion flames, 3:17087 
HYDROGEN/GETTERING 
H--D solubility in Li at 800°C: Y--H reaction; T permeation of 
Incoloy 800, 316 SS, W--3.5Ni--1.5Fe. 3:17030 (ORNL-5297) 
HYDROGEN/ION-MOLECULE COLLISIONS 
Charge exchange and chemical reaction in the Hs” + He system. 
Characterization of the potential energy surfaces and 
nonadiabatic regions, 3:20169 
Chemical physics, 3:19304 (ORNL-5297) 
HYDROGEN/MEETINGS 
Hydrogen in metals. Volume 1, 3:17088 
HYDROGEN/METALLURGICAL EFFECTS 
Effect of induced hydrogen on fatigue crack propagation of an 
austenite stainless (316 L) and Fe-Ni-C alloys, 3:18930 
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Embrittlement mechanisms in a hydrogen environment, 3:19012 
Influence of the electro-chemical conditions on hydrogen 
permeation into iron, 3:19011 
Portevin-Le Chatelier effect in austeno-martensitic structures of 
Fe-Ni-C, 3:18929 
Present ideas about the mechanisms of hydrogen embrittlement of 
iron and ferrous alloys, 3:17089 
Stress corrosion cracking and hydrogen embrittlement tentative 
outline from some recent works, 3:19010 
HYDROGEN/OFF-PEAK ENERGY STORAGE 
PSE and G interest in the electrolytic production of hydrogen, 
3:17068 (BNL-21165) 
HYDROGEN/PHOTOEMISSION 
Multiple scattering theory of photoemission (Cross sections, 
resonance), 3:20146 
HYDROGEN/PHOTOIONIZATION 
Multiple scattering theory of photoemission (Cross sections, 
resonance), 3:20146 
HYDROGEN/QUANTITATIVE CHEMICAL ANALYSIS 
Use of small accelerators for mineralogical studies, 3:19255 
HYDROGEN/RAMAN EFFECT 
Anisotropic intermolecular interaction and rotational ordering in 
hydrogen-containing solids. Progress report No. 12, 3:201 
(COO-3403-12) 
HYDROGEN/RECOMBINATION 
Hydrogen recombination in quasi-stationary thermonuclear 
lasma, 3:20497 
HYDROGEN/SEPARATION NOZZLE METHOD 
Velocity separation of i a mixtures in underexpanded 
supersonic beams, 3:168 
HYDROGEN/SOLUBILITY 
H--D solubility in Li at 800°C; Y--H reaction; T permeation of 
Incoloy 800, 316 SS, W--3.5Ni--1.5Fe, 3:17030 (ORNL-5297) 
HYDROGEN/SOLUTION HEAT 
Theory of the entropy and enthalpy of solution of chemical 
impurities. II. Non-metals in liquid alkali metals (H, C, N, O in 
Na; H isotopes in Li), 3:19275 (AERE-TP-704) 
HYDROGEN/SPUTTERING 
Work function dependence and isotope effect in the production of 
negative ee we ions during sputtering of adsorbed hydrogen 
on Cs covered Mo(100) surfaces, 3:201 13 (BNL 23301) 
HYDROGEN/STARK EFFECT 
Note on the complex transformation method and the extended 
virial theorem for treating resonances in the continuous 
spectrum, 3:20152 
HYDROGEN/USES 
Future of hydrogen in the gas industry, 3:17085 (BNL-21165) 
Present and future about hydrogen in 1977, 3:17050 
HYDROGEN 2 
See DEUTERIUM 
HYDROGEN 3 
See TRITIUM 
HYDROGEN BROMIDES 
See HYDROBROMIC ACID 
HYDROGEN CHLORIDES 
See HYDROCHLORIC ACID 
HYDROGEN DEUTERIDE/COSMOCHEMISTRY 
Molecules of cosmological origin, 3:20102 
HYDROGEN FLUORIDES 
See HYDROFLUORIC ACID 
HYDROGEN FUEL CELLS/TECHNOLOGY ASSESSMENT 
Hydrogen fuel cell for traction application, 3:18525 
HYDROGEN FUELS/HYDROGEN PRODUCTION 
High temperature fluid-wall reactors for transportation equipment 
(Patent), 3:18753 
HYDROGEN FUELS/USES 
Exhaust heated hydrogen and oxygen producing catalytic 
converter for combustion engine (Patent), 3:18748 
Fuel reforming system for an internal combustion engine (Patent), 
3:18760 
HYDROGEN IONS 1 MINUS 
Production of negative hydrogen ions from accelerated cluster 
ions, 3:20719 
HYDROGEN IONS 1 PLUS/BACKSCATTERING 
Backscattering of light ions from metal surfaces, 3:20129 
Formation of excited H by impact of Hi *.He".Hs” ions on metal 
surfaces (20 to 200 keV), 3:20117 (ORO-2591-85) 
HYDROGEN IONS | PLUS/COLLISIONS 
Aluminum oxide sputtering: a new approach to understanding the 
sputtering process for binary targets (15- and 40-kV Ar’, 15-kV 
H°; yields), 3:20125 
Angular distribution of continuous background in charged particle 
induced a-ray emission, 3:20133 
lonization processes in ion/atom collisions as viewed in the 
forward direction (Singly and doubly differential cross 
sections), 3:20180 
K-shell x-ray production cross sections of selected elements from 
Nb through Gd for incident protons and alphas from 0.6 to 2.4 
MeV (0.6 to 2.4 MeV), 3:20136 
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X-ray satellites (Holes, production mechanisms), 3:20138 
HYDROGEN IONS 1 PLUS/ION-ATOM COLLISIONS 
Ionization processes in ion/atom collisions as viewed in the 
forward a (Singly and doubly differential cross 
sections), 3:20180 
HYDROGEN IONS | PLUS/SCATTERING 
Scattering of hydrogen from surfaces. Progress report No. 1, 
November 1, 1976-November 1, 1977, 3:20506 (ORO-2591-81) 
HYDROGEN IONS 2 PLUS/BACKSCATTERING 
Formation of excited H by impact of H:*,H2*,Hs* ions on metal 
surfaces (20 to 200 keV), 3:20117 (ORO-2591-85) 
HYDROGEN IONS 2 PLUS/ELECTRONIC STRUCTURE 
Advantages of reduced Bessel functions as atomic arbitals: an 
application to H2* (Bessel functions, Slater orbitals), 3:20119 
Linear response correction to the kinetic energy from Thomas- 
Fermi theory. A simple model, 3:20153 
HYDROGEN IONS 2 PLUS/ION-MOLECULE COLLISIONS 


Charge exchange and chemical reaction in the H2* + He system. I. 


Characterization of the potential energy surfaces and 
nonadiabatic regions, 3:20169 
HYDROGEN IONS 2 PLUS/SCATTERING 
Scattering of hydrogen from surfaces. Progress report No. 1, 
November 1, 1976-November 1, 1977, 3:20506 (ORO-2591-81) 
HYDROGEN IONS 3 PLUS/BACKSCATTERING 
Formation of excited H by impact of Hi*,H2*,Hs* ions on metal 
surfaces (20 to 200 keV), 3:20117 (ORO-2591-85) 
HYDROGEN IONS 3 PLUS/SCATTERING 
Scattering of ee from surfaces. Progress report No. 1, 
November 1, 1976-November 1, 1977, 3:20506 (ORO-2591-81) 
HYDROGEN METERS/CALIBRATION 
Calibration system for hydrogen meters in sodium (LMFBR), 
3:17737 
HYDROGEN NITRATES 
See NITRIC ACID 
HYDROGEN PRODUCTION 
See also STEAM REFORMER PROCESSES 
STEAM-IRON PROCESS 
THERMOCHEMICAL PROCESSES 
Economic evaluations of fusion-based energy storage systems in 
an electric utility, 3:20639 
High temperature blankets for the production of synthetic fuels, 
3:20646 (BNL-23414) 
Issues of energy policy (Synthetic fuel development necessary 
despite cost), 3:18429 
Present and future about hydrogen in 1977, 3:17050 
HYDROGEN PRODUCTION/COAL GASIFICATION 
Catalytic conversion of coal energy to hydrogen. Quarterly 
technical progress report, January 1-March 31, 1977, 3:17082 
(FE-2206-10) 
HYDROGEN PRODUCTION/ECONOMICS 
Entropy production, efficiency, and economics in the 
thermochemical generation of synthetic fuels. 1. The hybrid 
sulfuric acid process, 3:17077 
Entropy production, efficiency, and economics in the 
thermochemical generation of synthetic fuels. II. The methanol 
water splitting cycle, 3:17078 
HYDROGEN PRODUCTION/ELECTROLYSIS 
Application of a high-temperature gas-cooled reactor for coal 


gasification and hydrogen production (13 refs), 3:16363 (CONF- 


7510149-) 

Commercial production of hydrogen, chlorine, and caustic: an 
overview, 3:17057 (BNL-21165) 

Contribution of unipolar technology in water electrolysis, 3:17055 
(BNL-21165) 

Electrolysis based hydrogen storage systems. Annual report, 
January |, 1976-December 31, 1976, 3:17070 (BNL-50714) 

Electrolytic hydrogen: a prognosis, 3:17054 (BNL-21165) 

EPRI’s interests in hydrogen production by water electrolysis, 
3:17066 (BNL-21165) 

Greenland hydropower as a source of electrolytic hydrogen, 
3:17073 

Lurgi electrolyzer, 3:17058 (BNL-21165) 

Metals and alloys for hydrogen production by electrolysis in 
molten salt baths, 3:17071 

Perspectives and research and development program for high- 
temperature vapor phase electrolysis of water, 3:17061 (BNL- 
21165) 

Possibilities for R and D on hydrogen production by electrolysis 
at SCK/CEN, 3:17065 (BNL -21165) 

Proceedings of the first International Energy Agency water 
electrolysis workshop, 3:17051 (BNL-21165) 

PSE and G interest in the electrolytic production of hydrogen, 
3:17068 (BNL-21165) 

Review of the solid polymer electrolyte water electrolysis 
technology, 3:17060 (BNL-21165) 

Survey of activities in relation to hydrogen and its production by 
water electrolysis, in the Netherlands, 3:17063 (BNL-21165) 

Water electrolysis research activities at Brookhaven National 
Laboratory, 3:17052 (BNL-21165) 


HYDROGEN SULFIDES/CORROSIVE EFFECTS 


Water vapor electrolysis at high temperatures, 3:17062 (BNL- 
21165) 
HYDROGEN PRODUCTION/PHOTOELECTROLYSIS 
Decomposition of water using solar energy, 3:17182 (ALO/3701- 
76/1) 
Developments of electrochemical photolysis of water using 
semiconductor electrode, 3:17064 (BNL-21165) 
HYDROGEN PRODUCTION/RADIOLYSIS 
Radiolytic production of hydrogen using laser fusion. Final report, 
3:17049 (IRT-7020-001) 
HYDROGEN PRODUCTION/REFORMER PROCESSES 
Fuel reforming system for an internal combustion engine (Patent), 
18760 


HYDROGEN PRODUCTION/RESEARCH PROGRAMS 

Catalytic conversion of coal energy to hydrogen. Quarterly 
technical progress report, January 1-March 31, 1977, 3:17082 
(FE-2206-10) 

Development of the steam-iron process for hydrogen production. 
Project 9010 quarterly report No. 2, October 1-December 31, 
1976, 3:17083 (FE-2435-8) 

HYDROGEN PRODUCTION/STEAM REFORMER 

PROCESSES 

High temperature fluid-wall reactors for transportation equipment 
(Patent), 3:18753 

HYDROGEN PRODUCTION/STEAM-IRON PROCESS 

Development of the steam-iron process for hydrogen production. 
Project 9010 quarterly report No. 2, October 1-December 31, 
1976, 3:17083 (FE-2435-8) 

Exhaust heated hydrogen and oxygen producing catalytic 
converter for combustion engine (Patent), 3:18748 

HYDROGEN PRODUCTION/THERMOCHEMICAL 

PROCESSES 

Application of a high-temperature gas-cooled reactor for coal 
gasification and hydrogen production (13 refs), 3:16363 (CONF- 
7510149-) 

Calcium-iodine cycle for the thermochemial decomposition of 
water, 3:17079 

Chapter VI, Session A, 3:19132 (ALO/3701-76/1) 

Decomposition of water using solar energy, 3:17182 (ALO/3701- 
76/1) 

Entropy production, efficiency, and economics in the 
thermochemical generation of synthetic fuels. I. The hybrid 
sulfuric acid process, 3:17077 

Entropy production, efficiency, and economics in the 
thermochemical generation of synthetic fuels. II. The methanol 
water splitting cycle, 3:17078 

Thermal generation of hydrogen, 3:17075 (ORNL-5297) 

Thermochemical processes for producing hydrogen from water 
(Review of most important cycles), 3:17074 (ALO/3701-76/1) 

Use of chromium bromide hydrates in the sulfuric acid-hydrogen 
bromide cycle for the production of hydrogen 
thermochemically. Estimates of cycle efficiency, 3:17080 

HYDROGEN STORAGE 
See also CRYOGENICS 
HYDROGEN-BASED ECONOMY 
TANKS 
Present and future about hydrogen in 1977, 3:17050 
HYDROGEN STORAGE/ECONOMICS 
Energy storage on electric utility systems, 3:17435 
HYDROGEN STORAGE/IRON HYDRIDES 
Electrolysis based hydrogen storage systems. Annual report, 
January 1, 1976-December 31, 1976, 3:17070 (BNL-50714) 
HYDROGEN STORAGE/TECHNOLOGY ASSESSMENT 
Energy storage on electric utility systems, 3:17435 
HYDROGEN STORAGE/TITANIUM HYDRIDES 

Electrolysis based hydrogen storage systems. Annual report, 

January 1, 1976-December 31, 1976, 3:17070 (BNL-50714) 
HYDROGEN STORAGE/VANADIUM HYDRIDES 
Energy related research on metal hydrides at Mound, 3:17084 
(CONF-771134-1) 
HYDROGEN SULFATES 
See SULFURIC ACID 
HYDROGEN SULFIDES/CHEMICAL REACTION KINETICS 

Kinetics of thermochemical decomposition of hydrogen sulfide for 
the purpose of generating hydrogen, 3:17076 

Study of the mechanism of the hydrogen sulfide/dolomite 
reaction. Quarterly report, January-March 1977, 3:16458 (FE- 
2408-3) 

HYDROGEN SULFIDES/CHEMICAL REACTIONS 

Study of the mechanism of the hydrogen sulfide/dolomite 

reaction. Annual report, July 1976-June 1977, 3:16459 (FE-2408- 


4) 
HYDROGEN SULFIDES/CORROSIVE EFFECTS 

Analysis of cracks in the rabble arm from the high-pressure gas 
producer, Morgantown Energy Research Center: failure 
analysis report, 3:16360 (ANL/MSD/FE-77-5R) 

Attack of high temperature alloys in sulfidizing gases, 3:19023 

Program to discover materials suitable for service under hostile 
conditions obtaining in equipment for the gasification of coal 





HYDROGEN SULFIDES/HOT ATOM CHEMISTRY 


and other solid fuels. Annual progress report, January 1, 1976- 
December 31, 1976, 3:16377 (FE-1784-24 
Sulfidation of 310 stainless steel at sulfur potentials encountered in 
coal conversion systems, 3:19024 
Use of INCOLOY alloys for high-temperature applications in 
trochemical processing, 3:18998 (CONF-750677-P1) 
HYDROGEN SULFIDES/HOT ATOM CHEMISTRY 
Chemistry of nuclear recoil '*F atoms. X. Studies of '*F caged 
capture processes in CHs3CF3/H2S and CHsCHF2/H2S liquid 
mixtures, 3:19333 
HYDROGEN SULFIDES/REMOVAL 
H2S removal from coke-oven gas in other countries, 3:16355 
HYDROGEN-BASED ECONOMY 
Hydrogen fuel: a technique for energy use (Brief review indicating 
economic rather than technica! problems prevent widespread 
use of hydrogen), 3:17048 
HYDROLOGY/MEETINGS 
Proceedings of the first national symposium on application of 
isotope techniques in hydrology and hydraulics, 3:17042 
(CONF-7411105-) 
HYDROTHERMAL SYSTEMS 
See also GEOTHERMAL SYSTEMS 
HYDROTHERMAL SYSTEMS/ENVIRONMENTAL IMPACTS 
Hydrothermal energy systems FY 1977: Environmental 
Development Plan (EDP), 3:17360 (EDP/G-01(77)) 
HYDROXYLASE/METABOLISM 
In vitro metabolism of xenobiotics in some marine animals, 3:19797 
oe of aromatic hydrocarbons in marine organisms, 
19872 
HYDROXYUREA/BIOLOGICAL EFFECTS 
Influence of DNA repair and replication inhibitors on 
incorporation of 2-'*C-thymidine in pea root DNA following 
exposure to gamma radiation, 3:19929 
HYGAS PROCESS/FLOWSHEETS 
Coal gasification development, 3:16394 
HYGAS PROCESS/PILOT PLANTS 
Program to discover materials suitable for service under hostile 
conditions obtaining in equipment for the gasification of coal 
and other solid fuels. Annual progress report, January 1, 1976- 
December 31, 1976, 3:16377 (FE-1784-24) 
HYPERFRAGMENTS 
See HYPERNUCLEI 
HYPERNUCLEI/BINDING ENERGY 
Reply to "Charge-symmetry-breaking considerations for the 
hypertriton”, 3:20225 
HYPERNUCLEI/THREE-BODY PROBLEM 
Reply to Charge-symmetry-breaking considerations for the 
hypertriton”, 3:20225 
MYPERONS/MAGNETIC MOMENTS 
Hyperon magnetic moments in SU(3), 3:20226 (ORO-3992-316) 
HYPERTENSION/ETIOLOGY 
— genetic factors in the etiology of hypertension, 
1 
HYPERTHERMIA/BIOLOGICAL EFFECTS 
Radiation and biophysical studies on cells and viruses. Progress 
report, April 1, 1976-June 30, 1977 (Gamma radiation, alpha 
particles), 3:19937 (ORO-2832-184) 
HYPOXIA 
See ANOXIA 


IAEA SAFEGUARDS 
a safeguards and the nuclear nonproliferation regime, 
:1701 
NPT safeguards: progress and practice, 3:17017 
IAEA SAFEGUARDS/IMPLEMENTATION 
Design review by the IAEA, 3:17019 
IAEA SAFEGUARDS/INFORMATION SYSTEMS 
IAEA safeguards information system, 3:17020 
I-BEAM TYPE REACTORS/RESEARCH PROGRAMS 
Lawrence Berkeley Laboratory year-end-report on heavy-ion 
fusion program, 3:20740 (LBL-6796) 
ICES/ BENEFIT ANALYSIS 
Conceptual design studies of Integrated Community Energy 
Systems for a shopping center-residential complex, 3:18640 
ICES/ECONOMICS 
Economic analysis of Integrated Community Energy Systems 
(Fox Valley Villages, near Chicago), 3:18377 
ICES/FEASIBILITY STUDIES 
Conceptual design studies of Integrated Community Energy 
Systems for a shopping center-residential complex, 3:18640 
ICR HEATING 
Fast-wave heating of a toroidal plasma near the ion cyclotron 
frequency, 3:20456 
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IDAHO/ENERGY SOURCES 
Energy Northwest: Alaska, Idaho, Oregon, and Washington, 
3:18409 (BNWL-SA-6336) 
IDAHO CHEMICAL PROCESSING PLANT/FLOWSHEETS 
Laboratory flowsheet development for ICPP WM-183 waste, 
3:16905 (ICP-1124) 
IDAHO CHEMICAL PROCESSING PLANT/REMOTE 
HANDLING EQUIPMENT 
Remote systems for zirconium PWR fuel dissolution process at the 
Idaho Chemical Processing Plant, 3:16870 
IDAHO CHEMICAL PROCESSING PLANT/SPENT FUEL 
STORAGE 


Chloride ion removal from fuel storage basin water, 3:16885 

Comparison of nuclear fuel a options (remote dry, remote 
shallow pool, and conventional deep pool concepts), 3:16875 

IGNEOUS ROCKS 
See also BASALT 
GRANITES 
GRANODIORITES 
IGNEOUS ROCKS/CHEMICAL COMPOSITION 
Rare earths, thorium, and other minor elements in sphene from 
some plutonic rocks in West-Central Alaska, 3:19743 
IGNEOUS ROCKS/RADIONUCLIDE MIGRATION 
Waste isolation safety assessment program. Collection and 
eneration of transport data, 3:16958 (Y/OWI/SUB-77/ 14268) 
IGNEOUS ROCKS/ROCK MECHANICS 
Stress, strain, and temperature induced permeability changes in 
tential repository rocks, 3:16961 (¥/OWL/SUB-77/ 14268) 
IGNITION SYSTEMS 
See also COMBUSTORS 
IGNITION SYSTEMS/FEASIBILITY STUDIES 

Feasibility of IID retrofit on residential heating equipment. 

Addendum, 3:18555 (ADL-80026) 
ILLINOIS/AIR POLLUTION 

South Loop New Town Urban Pollutant Study: status report. 
Comparison of two — Franklin St. connector 
alternatives (Probable CO concentrations in South Loop area), 
3:19672 (ANL-75-XX-87) 

ILLINOIS/COAL RESERVES 
Market potential for coals of the Illinois Basin, 3:18436 
IMAGE CONVERTERS/IMAGE PROCESSING 

Mathematical methods of processing images obtained by 
ultrahigh-speed electron-optical recording, 3:20477 (UCRL- 
Trans-11296) 

IMAGE PROCESSING 

Mathematical methods of processing images obtained by 
ultrahigh-speed electron-optical recording, 3:20477 (UCRL- 
Trans-11296) 

Rationale of the ratio image in multispectral remote sensing, 
3:20806 (LA-UR-77-2688) 

IMAGE PROCESSING/COMPUTER CODES 

Design and implementation techniques for two-dimensional digital 

filters, 3:20827 (UCRL-52370) 
IMAGE PROCESSING/ERRORS 

Spectral estimation accuracy with arbitrary truncating functions, 
3:20805 (LA-UR-77-2671) 

IMAGE PROCESSING/SPECTRAL FUNCTIONS 

Spectral estimation accuracy with arbitrary truncating functions, 
3:20805 (LA-UR-77-2671) 

IMAGES/PHOTOGRAPHY 

Case studies of microradiographic examination of bone tumors, 
3:19864 (ANL-Trans-1 102) 

Microradiographic evaluation of calcified tissue structures and the 
possibility of its use for diagnosis of bone neoplasam, 3:19862 
(ANL-Trans-1101) 

IMAGES/QUALITY CONTROL 

Comparison of some nonlinear smoothing methods, 3:19881 

(CONF-770685-3) 
IMIDAZOLES/RADIOSENSITIZERS 

Ro-07-0582 as a radiosensitizer and cytotoxic agent 

(Nitroimidazoles, nitrofurans), 3:19939 
IMIDAZOLES/TOXICITY 

Ro-07-0582 as a radiosensitizer and cytotoxic agent 

(Nitroimidazoles, nitrofurans), 3:19939 
IMIDES/CONTRACTION 

Dimensional behavior of thin-film dielectric polymers in the 

temperature range 4.2 to 300 K, 3:19161 
IMMUNE REACTIONS 

Biological applications of the multiangle light-scattering flow 
system, 3:19855 (LA-6898-PR) 

IMMUNE REACTIONS/BIOLOGICAL RADIATION EFFECTS 

Acetylcholine content and cholinesterase activity as related to the 
combined effects of allergen and radiation (Rats, gamma 
radiation), 3:19982 

IMMUNOGLOBULINS/BIOSYNTHESIS 

IgM-IgG switch looked at from a control theoretic viewpoint 

(Antigen-antibody reactions), 3:19906 (LA-UR-77-2625) 
IMMUNOLOGY/BIOLOGICAL MODELS 
Immunology studies, 3:19964 (LA-6898-PR) 
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IMPACT SHOCK/MECHANICS 
B77 impact test data processing, 3:20439 (SAND-76-8027) 
IMPERMEABLE DRY ROCK 
See HOT-DR Y-ROCK SYSTEMS 
IMPORTANCE FUNCTION (NEUTRON) 
See NEUTRON IMPORTANCE FUNCTION 
IN CORE INSTRUMENTS 
(See also specific instruments.) 
See also NOISE THERMOMETERS 
REACTOR INSTRUMENTATION 

Local power region monitor in a boiling water reactor (Patent), 
3:17592 

Support tube of in-core instruments (Patent), 3:17960 

IN CORE INSTRUMENTS/CONTROL EQUIPMENT 

Control apparatus for neutron detector which runs within core 

(Patent), 3:17955 
IN CORE INSTRUMENTS/DEFECTS 

Device for detecting defectiveness in a local power monitor 

(Patent7S50AIX-09)350188), 3:17595 
IN CORE INSTRUMENTS/SUPPORTS 

Construction for supporting a neutron detector tube (Patent), 
3:17588 

Support of neutron flux detectors in a reactor (Patent), 3:17961 

INCINERATORS/POLLUTION CONTROL EQUIPMENT 

Method and means for controlling the incineration of waste 
(Patent), 3:18646 

Process for removing sulfur dioxide from a gas and producing 
sulfur therefrom (Patent), 3:17442 

INCINERATORS/RESEARCH PROGRAMS 

Chemistry research and development. Research and development 
semiannual progress report, January-June 1977, 3:19339 (RFP- 
2680-A) 

INCOLOY 800/CORROSION 

Steam generator materials engineering twelfth quarterly report, 

April-June 1977 (LMFBR), 3:17708 (GEFR-14029-12) 
INCOLOY 800/EMBRITTLEMENT 

Materials research for clean utilization of coal. Quarterly progress 

report, October 1-December 31, 1976, 3:16383 (FE-3800-10) 
INCOLOY 800/PERMEABILITY 
H--D solubility in Li at 800°C; Y--H reaction; T permeation of 
Incoloy 800, 316 SS, W--3.5Ni--1.5Fe, 3:17030 (ORNL-5297) 
INCOLOY 800/PITTING CORROSION 
Metal dusting corrosion in coal gasification environments, 3:19033 
INCOLOY ALLOYS 
See also INCOLOY 800 
INCOLOY ALLOYS/FATIGUE 
Use of INCOLOY alloys for high-temperature applications in 
petrochemical processing, 3:18998 (CONF-750677-P1) 
INCOLOY ALLOYS/FRACTURE PROPERTIES 
Use of INCOLOY alloys for high-temperature applications in 
petrochemical processing, 3:18998 (CONF-750677-P1) 
INCOLOY ALLOYS/STRESS CORROSION 

Use of INCOLOY alloys for high-temperature applications in 

petrochemical processing, 3:18998 (CONF-750677-P1) 
INCOLOY ALLOYS/TENSILE PROPERTIES 

Use of INCOLOY alloys for high-temperature applications in 

petrochemical processing, 3:18998 (CONF-750677-P1) 
INCOME/INVESTMENT 

Intergenerational equity and the investing of rents from 

exhaustible resources, 3:18340 
INCONEL 600/CORROSION FATIGUE 

Reactor Primary Coolant System Pipe Rupture Study progress 
report No. 40, April-June 1977 (BWR), 3:18103 (GEAP- 
NUREG-10207-40) 

INCONEL 706/CORROSION 

Microstructural characterization of advanced ferrous alloys 
exposed to liquid sodium (700°C for 2000 hours), 3:19001 
(HEDL-SA-1225FP(Rev.)) 

INCONEL 718/CORROSION 

Investigations of surfaces of sodium corroded materials using 
Auger electron spectroscopy and secondary ion mass 
spectrometry, 3:19014 (EURFNR-1399) 

Microstructural characterization of advanced ferrous alloys 
exposed to liquid sodium (700°C for 2000 hours), 3:19001 
(HEDL-SA-1225FP(Rev.)) 

Sodium Technology Program: friction, wear, and self-welding 
Quarterly progress report for period ending April 30, 1977, 
3:19009 (WARD-NA-3045-45) 

INCONEL 718/ELECTRIC CONDUCTIVITY 
ba conductivity of selected alloys at low temperatures, 
18981 
INCONEL 718/THERMAL CONDUCTIVITY 
—— conductivity of selected alloys at low temperatures, 
18981 
INCONEL 718/WEAR RESISTANCE 

Sodium Technology Program: friction, wear, and self-welding. 
Quarterly progress report for period ending January 31, 1977, 
3:18926 (WARD-NA-3045-42) 


INDUSTRIAL PLANTS 


Sodium Technology Program: friction, wear, and self-welding. 
Quarterly progress report for period ending April 30, 1977, 
3:19009 (WARD-NA-3045-45) 

INCONEL 82/TENSILE PROPERTIES 
Elevated-temperature tensile properties of ERNiCr-3 weld metal, 
3:18918 (ORNL-5354) 
INCONEL ALLOYS 
See also INCONEL 600 
INCONEL 718 
INCONEL 82 
INCONEL X750 
INCONEL ALLOYS/YIELD STRENGTH 
Creep analysis of canisters for radioactive waste vitrification, 


3:18940 
INCONEL X750/ELECTRIC CONDUCTIVITY 
Magnetic and thermal properties of stainless steel and Inconel at 
cryogenic temperatures, 3:18983 
INCONEL X750/ELECTRON BEAM WELDING 
Evaluation of Inconel X750 weldments for cryogenic applications, 


3:18868 
INCONEL X750/FRACTURE PROPERTIES 
Cryogenic fracture mechanics properties of several manufacturing 
process/heat treatment combinations of Inconel X750, 3:18935 
Fracture surface micromorphology of Inconel X-750 at room 
temperature and elevated temperatures, 3:18908 (HEDL-TME- 


77-64) 
INCONEL X750/GAS TUNGSTEN-ARC WELDING 
oe of Inconel X750 weldments for cryogenic applications, 
18868 
INCONEL X750/MAGNETIZATION 
Magnetic and thermal properties of stainless steel and Inconel at 
cryogenic temperatures, 3:18983 
INCONEL X750/MECHANICAL PROPERTIES 
Cryogenic fracture mechanics properties of several manufacturing 
process/heat treatment combinations of Inconel X750, 3:18935 
INCONEL X750/MICROSTRUCTURE 
Microstructures of Inconel X750 for cryogenic structural 
applications, 3:18889 
INCONEL X750/SPECIFIC HEAT 
Magnetic and thermal properties of stainless steel and Inconel at 
cryogenic temperatures, 3:18983 
INCONEL X750/TENSILE PROPERTIES 
Microstructures of Inconel X750 for cryogenic structural 
applications, 3:18889 
INCONEL X750/THERMAL EXPANSION 
Magnetic and thermal properties of stainless steel and Inconel at 
cryogenic temperatures, 3:18983 
IN-CORE FUEL MANAGEMENT 
See FUEL MANAGEMENT 
INDIA/COAL DEPOSITS 
Studies on the quality and code-rank variations of coal of Karo-III 
(special) seam in Karo block, East Bokaro coalfield, 3:16434 
INDIA/TIDAL POWER 
Tidal power generation in India, 3:17377 
INDIANA/COAL RESERVES 
Market potential for coals of the Illinois Basin, 3:18436 
INDIUM/CRITICAL FIELD 
Critical field anomalies of thin superconducting films with 
implanted helium particles, 3:18975 
INDIUM/ION COLLISIONS 
K-shell x-ray production cross sections of selected elements from 
Nb through Gd for incident protons and alphas from 0.6 to 2.4 
MeV (0.6 to 2.4 MeV), 3:20136 
INDIUM/ION IMPLANTATION 
Critical field anomalies of thin oo films with 
implanted helium particles, 3:1897 
INDIUM/WETTABILITY 
Investigation of the contact angles between various molten metals 
and substrates of niobium and zirconium. Final report (Sessile 
drop technique), 3:18970 (UCRL-13677-2) 
INDIUM ADDITIONS/LUMINESCENCE 
Luminescent decay and spectra of impurity-activated alkali halides 
under high pressure, 3:19180 (COO-1198-1187) 
INDIUM IONS/LUMINESCENCE 
Luminescent decay and spectra of impurity-activated alkali halides 
under high pressure, 3:19180 (COO-1198-1187) 
INDIUM SELENIDES/ELECTRONIC STRUCTURE 
Optical properties of the chalcopyrite semiconductors ZnGeP:, 
ZnGeAs:;, CuGaS,, CuAlS,, CulnSe,, and AginSe:, 3:19190 
INDIUM SELENIDES/REFLECTIVITY 
Optical properties of the chalcopyrite semiconductors ZnGeP:, 
ZnGeAs:, CuGaS,, CuAlS,, CulnSe,, and AginSe:, 3:19190 
INDOLES 
See also TRYPTOPHAN 
INDOLES/EXCITED STATES 
Electronic excitation of composite systems. Final report, June 1, 
1969-July 31, 1977, 3:19319 (COO-2039-33) 
INDUSTRIAL PLANTS 
See also DEMONSTRATION PLANTS 





INDUSTRIAL PLANTS/AIR POLLUTION ABATEMENT 


DESALINATION PLANTS 
FEED MATERIALS PLANTS 
WASTE PROCESSING PLANTS 
INDUSTRIAL PLANTS/AIR POLLUTION ABATEMENT 
Reduction of pollutant emission from stationary combustion 
sources by burner design, 3:17443 
INDUSTRIAL PLANTS/AIR POLLUTION CONTROL 
Industrial gas cleaning: principles and practice of the control of 
aseous and particulate emissions (Book), 3:19567 
INDUSTRIAL PLANTS/CATALYTIC CONVERTERS 
Catalyst for selective reduction of nitrogen oxides (Patent), 
3:18787 
Catalytic abatement system (Patent), 3:19559 
Catalytic process for NO/sub x/ reduction under lean conditions 
(Patent), 3:19562 
Composite catalyst for clarifying exhaust gas —— nitrogen 
oxides and method for producing the same (Patent), 3:18801 
INDUSTRIAL PLANTS/CO-GENERATION 
Cogeneration in the process industry, 3:18628 
INDUSTRIAL PLANTS/DESIGN 
Conceptual design of a coal to methanol commercial plant. 
miei} technical progress report, August 1977, 3:17106 (FE- 
2416-1 
INDUSTRIAL PLANTS/ELECTRIC HEATING 
New trend in electroheat. Electroheat technology in industry and 
national use of electricity, 3:18610 
INDUSTRIAL PLANTS/ENERGY ACCOUNTING 
Analysis of total energy and labor for industrial plants, 3:18598 
Economics and accounting of energy, 3:18289 
—— ors and analysis: the Carborundum system, 
7182 


Large-scale industrial energy audit: the U.S. ERDA facilities at 
Hanford, Washington, 3:18497 
INDUSTRIAL PLANTS/ENERGY ANALYSIS 
Energy accounting and analysis: the Carborundum system, 
3:18290 


Evaluation of energy utilization analysis methods for industrial 
rocesses, 3:18502 
INDUSTRIAL PLANTS/ENERGY CONSERVATION 

High-performance lubrication saves energy, 3:18618 

Large-scale industrial energy audit: the U.S. ERDA facilities at 
Hanford, Washington, 3:18497 

Power plant design considerations for energy conservation, 
3:18615 


Waste heat recovery from industrial processes using Brayton- 
Cycle turbine technology, 3:18625 
INDUSTRIAL PLANTS/ENERGY CONSUMPTION 
Comparative study of energy use in two U.S. breweries, 3:18609 
Evaluation of energy utilization analysis methods for industrial 
rocesses, 3:18502 
INDUSTRIAL PLANTS/ENERGY DEMAND 
Analysis of total energy and labor for industrial plants, 3:18598 
INDUSTRIAL PLANTS/ENERGY MANAGEMENT 
Comparative study of energy use in two U.S. breweries, 3:18609 
Energy management systems for industry, 3:18617 
INDUSTRIAL PLANTS/FLUE GAS 
Industrial gas cleaning: principles and practice of the control of 
gaseous and particulate emissions (Book), 3:19567 
Survey of the application of flue gas desulfurization technology in 
the industrial sector, 3:19558 (TID-27920) 
INDUSTRIAL PLANTS/LABOR 
Analysis of total energy and labor for industrial plants, 3:18598 
INDUSTRIAL PLANTS/MATERIALS 
Materials selection for steam reforming hydrogen plants, 3:17081 
(CONF-750677-P1) 
INDUSTRIAL PLANTS/NOISE POLLUTION ABATEMENT 
Reduction of pollutant emission from stationary combustion 
sources by burner design, 3:17443 
INDUSTRIAL PLANTS/POLLUTION CONTROL 
EQUIPMENT 
Apparatus for purification of exhaust gases (Patent), 3:17441 
Apparatus for purifying gases (Patent), 3:19566 
—_ requirements for pollution control at stationary sources, 
2174 


:17436 
INDUSTRIAL PLANTS/POWER DEMAND 
High-performance lubrication saves energy, 3:18618 
INDUSTRIAL PLANTS/PROCESS HEAT 
Guide to demonstrations of energy conservation, solar energy and 
other new technologies: Energy Extension Service (Projects 
listed by state), 3:18509 (TID-28044) 
INDUSTRIAL PLANTS/SPACE HEATING 
New trend in electroheat. Electroheat technology in industry and 
national use of electricity, 3:18610 
INDUSTRIAL PLANTS/WASTE HEAT 
Case study applications of venture analysis. Second monthly 
report, July 1977, 3:18621 (FE-2685-2) 
INDUSTRIAL PLANTS/WASTE HEAT UTILIZATION 
Waste heat recovery from industrial processes using Brayton- 
Cycle turbine technology, 3:18625 


ERA Vol. 3, No. 8 


INDUSTRIAL RADIOGRAPHY 
See also GAMMA RADIOGRAPHY 
NEUTRON RADIOGRAPHY 
ee neutron radiography in the U.S. using research reactors, 


| 
INDUSTRIAL WASTES/BIOLOGICAL EFFECTS 

Some parasites and diseases of estuarine fishes in polluted habitats 
of Mississippi, 3:19796 

Viruses of eels with and without stomatopapillomas (Anguilla 
anguilla, A. vulgaris), 3:19898 

INDUSTRIAL WASTES/CHEMICAL ANALYSIS 

Analysis of organic compounds in water to support health effects 

studies, 3:19787 
INDUSTRIAL WASTES/RECYCLING 

Bear yeast. Final report. Recycling of industrial wastes (Phase II). 
Illustrated by the example of the industrialized region North 
Baden/North Wuerttemberg (Yeast from breweries; in 
German), 3:18631 (BMFT-FB-T-77-10) 

Chemical production from waste carbon monoxide: its potential 
for energy conservation, 3:18633 (BNWL-2137) 

DORIS: Dornier recycling information system, 3:18629 (BMFT- 
FB-T-77-07) 

Kieselguhr in breweries and dry cleaning. Final report. Recycling 
of industrial wastes (Phase II). Illustrated by the example of the 
industrialized region North Baden/North Wuerttemberg, 
3:18630 (BMFT-FB-T-77-09) 

Solvents. Final report. Recycling of industrial wastes. Illustrated 
by the example of the industrialized region North Baden/ 
Nordwuerttemberg, 3:18632 (BMFT-FB-T-77-11) 

Wastewater resources in North Central Texas, 3:18635 

INDUSTRIAL WASTES/WASTE PROCESSING 

Bear yeast. Final report. Recycling of industrial wastes (Phase II). 
Illustrated by the example of the industrialized region North 
Baden/North Wuerttemberg (Yeast from breweries; in 
German), 3:18631 (BMFT-FB-T-77-10) 

Process for the decontamination of waste materials (Patent), 
3:19560 

INDUSTRY 

See also CEMENT INDUSTRY 

CHEMICAL INDUSTRY 
COAL INDUSTRY 
DEVELOPING COUNTRIES 
FOOD INDUSTRY 
GLASS INDUSTRY 
METAL INDUSTRY 
NATURAL GAS INDUSTRY 
NUCLEAR INDUSTRY 
OIL SAND INDUSTRY 
PAPER INDUSTRY 
PETROLEUM INDUSTRY 
SYNTHETIC FUELS INDUSTRY 
TEXTILE INDUSTRY 

INDUSTRY/COMMUNICATIONS 

Communications and energy management within an industrial 
complex, 3:18395 

INDUSTRY/ENERGY CONSERVATION 

Northwest Energy Policy Project. Energy conservation policy 
evaluation: study module IA. Final report. Volume I. Summary 
report, 3:18385 (NP-22799) 

INDUSTRY/ENERGY EFFICIENCY 

Contribution to automation techniques for improved energy 

utilization in industrial processes, 3:18616 
INDUSTRY/ENERGY MANAGEMENT 

Communications and energy management within an industrial 

complex, 3:18395 
INDUSTRY/ENERGY SOURCE DEVELOPMENT 

Energy and the economy (Interplay of eco-, production, and 

economic systems), 3:18326 
INDUSTRY/POLLUTION CONTROL 

Pollution control in a simplified general-equilibrium model with 

production externalities, 3:18334 
INDUSTRY/SAFETY ENGINEERING 

Problems of electrical safety in the national economy: a 

monograph, 3:19346 (DOE-tr-21) 
INDUSTRY/SOLAR PROCESS HEAT 

Survey of the applications of solar thermal energy systems to 

industrial process heat, 3:17262 
INERTIAL SEPARATORS 

See also CYCLONE SEPARATORS 
INERTIAL SEPARATORS/ECONOMICS 

Industrial gas cleaning: principles and practice of the control of 
gaseous and particulate emissions (Book), 3:19567 

INERTIAL SEPARATORS/OPERATION 

Industrial gas cleaning: principles and practice of the control of 

gaseous and particulate emissions (Book), 3:19567 
INERTIAL SEPARATORS/PERFORMANCE 

Industrial gas cleaning: principles and practice of the control of 

gaseous and particulate emissions (Book), 3:19567 
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INFLAMMATION/RADIOINDUCTION 
Interrelationship between the early inflammatory response and 
subsequent fibrosis after radiation exposure (X radiation, rats), 


3:19969 
INFORMATION CENTERS 
Bureau of Mines information-publication program, 3:19548 (NBS- 
SPEC.PUBL.-463) 
Government-Industry Data Exchange Program, 3:19347 (NBS- 
SPEC.PUBL.-463) 
Materials activity in the Office of Saline Water, 3:19003 (NBS- 
SPEC.PUBL.-463) 
Mechanical Properties Data Center products, services, and 
informational content, 3:18910 (NBS-SPEC.PUBL.-463) 
Metals and Ceramics Information Center, 3:18839 (NBS- 
SPEC.PUBL.-463) 
National Referral Center, 3:20837 (NBS-SPEC.PUBL.-463) 
National Standard Reference Data System as a materials 
information resource, 3:20836 (NBS-SPEC.PUBL.-463) 
Rare-Earth Information Center (RIC), 3:18909 (NBS- 
SPEC.PUBL.-463) 
Water Resources Scientific Information Center (WRSIC), 3:20835 
(NBS-SPEC.PUBL.-463) 
INFORMATION RETRIEVAL/MEETINGS 
Advancements in retrieval technology as related to information 
systems (Arlington, Va., October 20 to 21, 1976), 3:20838 
INFORMATION SYSTEMS 
Development and applications of spatial data resources in energy 
related assessment and planning, 3:20839 
INFORMATION SYSTEMS/ENERGY CONSERVATION 
Transportation, energy, and information: some opportunities for 
conservation policy, 3:18397 
INFORMATION SYSTEMS/MEETINGS 
Advancements in retrieval technology as related to information 
systems (Arlington, Va., October 20 to 21, 1976), 3:20838 
INFORMATION SYSTEMS/OPTIMIZATION 
Optimization of reliability data system. Interim report, 3:18461 
(EPRI-NP-543) 
INFORMATION SYSTEMS/USES 
Necessity for an African information system on intermediate 
technology and energy economy, 3:18285 
INHOMOGENEOUS PLASMA/ABSOLUTE INSTABILITIES 
Effective change in the optical properties of a thin plasma slab due 
to parametric turbulence, 3:20567 
INHOMOGENEOUS PLASMA/CHERENKOV RADIATION 
Hydrodynamic Cerenkov instability in inhomogeneous plasma 
streams, 3:20566 
INHOMOGENEOUS PLASMA/ELECTROMAGNETIC 
RADIATION 
Absorption of electromagnetic waves in an inhomogenous 
magnetized plasma, 3:20600 
Observation of time-varying thermal self-focusing of 
electromagnetic waves in plasmas, 3:20606 
INHOMOGENEOUS PLASMA/ELECTRON BEAM 
INJECTION 
Dispersion of a fast electron beam by a localized electric field, 
3:20521 
INHOMOGENEOUS PLASMA/PARAMETRIC 
INSTABILITIES 
Effective change in the optical properties of a thin plasma slab due 
to parametric turbulence, 3:20567 
Modulation instability in an inhomogeneous pump field, 3:20574 
INHOMOGENEOUS PLASMA/TRAPPED-PARTICLE 
INSTABILITY 
Hydrodynamic Cerenkov instability in inhomogeneous plasma 
streams, 3:20566 
INHOMOGENEOUS PLASMA/TURBULENCE 
Effective change in the optical properties of a thin plasma slab due 
to parametric turbulence, 3:20567 
INHOMOGENEOUS PLASMA/WAVE PROPAGATION 
Wave phenomena in very-high-beta inhomogeneous plasmas, 
3:20611 
INJECTION WELLS/PERFORMANCE 
Recovery of heat energy from deep or shallow aquifiers, 3:17370 
INLAND WATERWAYS/MAPS 
National energy transportation. Volume I. Current systems and 
movements. Report prepared by the Congressional Research 
Service accompanied by maps jointly prepared by the U.S 
Geological Survey and the Congressional Research Service (19 
maps), 3:18369 
INORGANIC COMPOUNDS/DISTRIBUTION 
Identification and distribution of inorganic components in water 
what to measure, 3:19789 
INSECTICIDES 
See also DDT 
DIELDRIN 
INSECTICIDES/METABOLISM 
Halogenated benzenes, effect on xenobiotic metabolism and the 
toxicity of other chemicals (Insecticides, rats), 3:19871 


INTERNAL COMBUSTION ENGINES/AUTOMOTIVE 


IN-SITU COMBUSTION/ECONOMICS 
Review of thermal recovery applications in the United States, 


3:16668 
IN-SITU COMBUSTION/EFFICIENCY 
Review of thermal recovery applications in the United States, 


3:16668 
IN-SITU COMBUSTION/PERFORMANCE TESTING 
In situ combustion method for oil recovery: state of the art and 
potential , 3:16669 
IN-SITU COMBUSTION/TECHNOLOGY ASSESSMENT 
In situ combustion method for oil recovery: state of the art and 
potential , 3:16669 
IN-SITU GASIFICATION/ENERGY BALANCE 
— balance for the second underground coal gasification 
periment, Hanna, Wyoming, 3:16388 
IN- SITU GASIFICATION/FEASIBILITY STUDIES 
Underground coal gasification--a status report, 3:16389 
INSOLATION/DATA 
Effects of solar data accuracy on the performance and economics 
of solar energy systems, 3:17252 
INSOLATION/MATHEMATICAL MODELS 
Evaluation of an optimized solar thermal collector by a new 
method, 3:17299 
INSOLATION/MEASURING INSTRUMENTS 
Solar energy meter, 3:17132 (ERDA/NASA/1022-77/21) 
INSOLATION/REGIONAL ANALYSIS 
Regionalization of the United States for solar heating system 
comparison, 3:17251 
INSPECTION/EQUIPMENT 
IAEA experience in the development of electro-optical systems 
for surveillance of nuclear material under safeguards, 3:17022 
INSTRUMENTS (MEASURING) 
See MEASURING INSTRUMENTS 
INSULATION (THERMAL) 
See THERMAL INSULATION 
INSULIN/INTRAVENOUS INJECTION 
Electromechanical aspects of an artificial beta cell, 3:19876 
(SAND-77-1822C) 
INTEGRATED COMMUNITY ENERGY SYSTEMS 


ee ICES 
INTERACTIVE DISPLAY DEVICES/DESIGN 
Design of a low cost video graphics terminal, 3:20818 (SLAC- 
PUB-1715) 
INTERACTIVE DISPLAY DEVICES/FABRICATION 
Design of a low cost video graphics terminal, 3:20818 (SLAC- 
PUB-1715) 
INTERCHANGE INSTABILITY 
See FLUTE INSTABILITY 
INTERFACES (EQUIPMENT) 
See EQUIPMENT INTERFACES 
INTERMEDIATE MASS NUCLEI/ALPHA REACTIONS 
Experiment and theory relevant to explosive nucleosynthesis 
(Isospin selection rules, cross sections), 3:20091 
INTERMEDIATE MASS NUCLEI/HELIUM 3 REACTIONS 
Study of the proton pairing vibrations as an example of elementary 
nuclear modes (Z = 40, 50, 82), 3:20303 (COO-0535-764) 
INTERMEDIATE MASS NUCLEI/PROTON REACTIONS 
Experiment and theory relevant to explosive nucleosynthesis 
(Isospin selection rules, cross sections), 3:20091 
High resolution proton elastic scattering: techniques and results 
(Cross sections, strength functions, resonance), 3:20260 
INTERMEDIATE MASS NUCLEI/VIBRATIONAL STATES 
Study of the proton pairing vibrations as an example of elementary 
nuclear modes (Z = 40, 50, 82), 3:20303 (COO-0535-764) 
INTERNAL COMBUSTION ENGINES 
See also DIESEL ENGINES 
ROTARY ENGINES 
STRATIFIED CHARGE ENGINES 
INTERNAL COMBUSTION ENGINES/AFTERBURNERS 
Air-pollution preventive arrangement (Patent), 3:18809 
Apparatus for the predetermined addition of secondary air for the 
optimum combustion of exhaust gases of internal combustion 
engines (Patent), 3:18799 
Apparatus for treating exhaust gases of internal combustion 
engines (Patent), 3:18806 
Exhaust gas purifier (Patent), 3:18805 
Exhaust gas purification system for internal combustion engines 
(Patent), 3:18808 
Method of and apparatus for controlling air-fuel mixtures into a 
multi-cylinder internal combustion engine (Patent), 3:18715 
INTERNAL COMBUSTION ENGINES/AIR POLLUTION 
CONTROL 
Exhaust reaction apparatus for internal combustion engine having 
in-line cylinders (Patent), 3:18764 
INTERNAL COMBUSTION ENGINES/AUTOMOTIVE FUELS 
Variable pressure fuel generator and method (Patent; acetylene 
generator for on-board generation of internal combustion engine 
fuel), 3:17097 





INTERNAL COMBUSTION ENGINES/CATALYTIC 


INTERNAL COMBUSTION ENGINES/CATALYTIC 
CONVERTERS 
Air-pollution preventive arrangement (Patent), 3:18809 
Apparatus for the purification of engine exhaust gases without 
oxidation of entrained SO, (Patent), 3:18810 
Catalyst carrier and method of manufacturing same (Patent), 
3:18777 
Catalytic converter for an internal combustion engine (Patent), 
3:18807 
Catalytic converter having resilient monolith-mounting means 
(Patent), 3:18774 
Composite catalyst for clarifying exhaust gas — nitrogen 
oxides and method for producing the same (Patent), 3:18801 
Converter with catalyst pellets (Patent), 3:18772 
Filter for internal combustion exhaust gases (Patent), 3:18813 
Fuel compositions and additive mixtures containing 
methanetricarboxylates for reducing exhaust gas catalyst 
plugging (Patent), 3:18816 
Hollow ceramic balls as automotive catalysts supports (Patent), 
3:18776 
Internal combustion engine catalytic anti-pollution reactor 
(Patent), 3:18779 
Method of coating and impregnating catalyst support members 
(Patent), 3:18778 
Process for rejuvenating automobile emission control catalysts 
(Patent), 3:18798 
INTERNAL COMBUSTION ENGINES/DESIGN 
Exhaust reaction apparatus for internal combustion engine having 
in-line cylinders (Patent), 3:18764 
Internal combustion engine for combustion of powdered solid fuel 
(Patent), 3:18649 
Method for purification of exhaust gases (Patent), 3:18797 
INTERNAL COMBUSTION ENGINES/EXHAUST GASES 
Fluorescence interferences in Raman scattering from combustion 
products, 3:18647 
New mechanism for the formation of oxides of nitrogen in IC 
engine, 3:18802 
INTERNAL COMBUSTION ENGINES/EXHAUST 
RECIRCULATION SYSTEMS 
Apparatus to control the recirculation of exhaust gases into the 
intake passage in an internal combustion engine (Patent), 
3:18794 
Control device for regulating the compositions of the inlet and 
exhaust gases of an internal combustion engine (Patent), 3:18775 
Exhaust gas recirculation valve device for an internal combustion 
engine (Patent), 3:18770 
Exhaust gas control valve (Patent), 3:18788 
Exhaust gas recirculation system with control apparatus for 
exi:aust gas flow control valve (Patent), 3:18785 
Exhaust gas recirculation system (Patent), 3:18784 
Exhaust gas recirculation system (Patent), 3:18800 
Exhaust gas recirculation system (Patent), 3:18793 
Exhaust gas recirculation system with control apparatus for 
exhaust gas flow control valve (Patent), 3:18795 
Exhaust gas recirculation valve malfunction indicator apparatus 
(Patent), 3:18789 
Exhaust gas recirculation valve (Patent), 3:18790 
Exhaust gas control valve (Patent), 3:18791 
Method and device for recirculating exhaust gases of internal 
combustion engines (Patent), 3:18786 
Pollution control arrangements for engines (Patent), 3:18792 
System for detoxicating exhaust gases (Patent), 3:18783 
INTERNAL COMBUSTION ENGINES/FUEL ECONOMY 
Fuel additives for internal combustion engines (Patent), 3:18819 
INTERNAL COMBUSTION ENGINES/FUEL INJECTION 
SYSTEMS 
Apparatus for balancing the flow of two agents, capable of 
reacting together to provide energy, to an energy generator 
(Patent), 3:18648 
Injector pump (Patent), 3:18727 
Timing control for fuel injection pump (Patent), 3:18745 
Timing control for fuel injection pump (Patent), 3:18746 
INTERNAL COMBUSTION ENGINES/FUEL SYSTEMS 
a mixture ratio correcting system for carburetor (Patent), 
18755 
Air-fuel mixture control system (Patent), 3:18738 
Air fuel mixture control apparatus for carbureted internal 
combustion engines (Patent). 3:18720 
Air-fuel ratio control system utilizing oxygen sensor and pressure 
differential sensor (Patent), 3:18713 
Air-fuel ratio sensing device for internal combustion engine 
(Patent), 3:18752 
Air-to-fuel ratio adjusting system for an internal combustion 
engine (Patent), 3:18714 
Altitude compensated fuel control system (Patent), 3:18744 
Burner assembly for an inlet manifold of an internal combustion 
engine (Patent), 3:18723 
Carburetor with manually adjustable fuel supply (Patent), 3:18716 
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Carburetor equipped with a cooling system (Patent), 3:18757 

Control device for regulating the compositions of the inlet and 
exhaust gases of an internal combustion engine (Patent), 3:18775 

Device for reducing toxicity of I.C. carburettor engine under 
forced idling conditions (Patent), 3:18741 

Fuel control device (Patent), 3:18732 

Fuel economizing system (Patent), 3:18717 

Fuel reforming system for an internal combustion engine (Patent), 
3:18760 


Fuel vapor generator (Patent), 3:18724 
Gasoline fuel composition and method of using (Patent), 3:18820 
Gasoline refractionator for internal combustion engines (Patent), 
3:18761 
Internal combustion engine fuel economizer system (Patent), 
3:18726 
Liquid fuel mixing device (Patent), 3:18758 
Method and apparatus for processing fuel into an internal 
combustion engine (Patent), 3:18725 
Method of and apparatus for controlling air-fuel mixtures into a 
multi-cylinder internal combustion engine (Patent), 3:18715 
Method of reducing emission of pollutants from multi-cylinder 
engine (Patent), 3:18759 
Perfect fuel gasification device for use in combination with a 
— apparatus of internal combustion engine (Patent), 
18718 
System for reducing toxic components in the exhaust gas of an 
internal combustion engine (Patent), 3:18737 
Ultrasonic system for improved combustion, emission control and 
fuel economy on internal combustion engines (Patent), 3:18742 
INTERNAL COMBUSTION ENGINES EL-AIR RATIO 
Air-fuel mixture control system (Patent), 3:18738 
INTERNAL COMBUSTION ENGINES/HYDROGEN FUELS 
Fuel reforming system for an internal combustion engine (Patent), 
3:18760 


INTERNAL COMBUSTION ENGINES/IGNITION SYSTEMS 
Ignition system for internal-combustion engines negative bias 
trigger (Patent), 3:18743 
INTERNAL COMBUSTION ENGINES/LUBRICATING OILS 
Method of measuring the oil consumption of internal combustion 
engines (Patent), 3:18817 
INTERNAL COMBUSTION ENGINES/NOISE POLLUTION 
CONTROL 
Exhaust silencer apparatus for internal combustion engine 
(Patent), 3:18773 
INTERNAL COMBUSTION ENGINES/PERFORMANCE 
Gasoline composition (Patent), 3:18821 
INTERNAL COMBUSTION ENGINES/POLLUTION 
CONTROL EQUIPMENT 
Air-fuel ratio sensing device for internal combustion engine 
(Patent), 3:18752 
Anti-afterburn system (Patent), 3:18771 
Cannister purge valve assembly (Patent), 3:18812 
Device for reducing toxicity of I.C. carburettor engine under 
forced idling conditions (Patent), 3:18741 
Injector pump (Patent), 3:18727 
Method for purification of exhaust gases (Patent), 3:18797 
Method of reducing emission of pollutants from multi-cylinder 
engine (Patent), 3:18759 
INTERNAL COMBUSTION ENGINES/REGULATIONS 
Institutional factors in transportation systems and their potential 
for bias toward vehicles of particular characteristics. Final 
report, 3:18590 (HCP/M1043-01) 
INTERNAL COMBUSTION ENGINES/SUPERCHARGERS 
Air pressure regulator arrangement for an internal combustion 
(Patent), 3:18728 
INTERNAL COMBUSTION ENGINES/VALVES 
Energy-efficient valve gear (Patent), 3:18754 
INTERNAL CONTAMINATION 
See RADIONUCLIDE KINETICS 
INTERNAL FRICTION/MEASURING METHODS 
Proposed apparatus for measuring internal friction in rocks at high 
temperatures and pressures: a design analysis, 3:20068 (UCID- 
17589) 
INTERNAL IRRADIATION/COMPUTER CALCULATIONS 
SFACTOR: a computer code for galculating dose equivalent to a 
target Organ per microcurie-day residence of a radionuclide in a 
source organ, 3:19993 (ORNL/NUREG/TM-85) 
INTERNAL IRRADIATION/RADIATION DOSES 
SFACTOR: a computer code for calculating dose equivalent to a 
target organ per microcurie-day residence of a radionuclide in a 
source organ, 3:19993 (ORNL/NUREG/TM-85) 
INVERTEBRATES 
See also ANNELIDS 
ARTHROPODS 
MOLLUSCS 
INVERTEBRATES/CONTAMINATION 
Some parasites and diseases of estuarine fishes in polluted habitats 
of Mississippi, 3:19796 
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INVERTEBRATES/DISEASES 
Some parasites and diseases of estuarine fishes in polluted habitats 
of Mississippi, 3:19796 
INVERTEBRATES/POLLUTION 
Response of macroinvertebrates to gasoline pollution in a 
mountain stream, 3:20012 (CONF-730386-) 
IODEX PROCESS 
See IODOX PROCESS 
IODINE/ADSORPTION 
Alternative fuel cycle technology. Progress report, July 1- 
September 30, 1977, 3:16906 (ICP-1131) 
IODINE/ATOM-MOLECULE COLLISIONS 
Model interaction potentials for atom-diatom scattering, 3:20175 
IODINE/CHEMICAL REACTIONS 
PbO reaction with iodine, 3:17075 (ORNL-5297) 
IODINE/COLLISIONS 
K-vacancy production in ion-atom collisions (10 to 100 MeV, 
cross sections), 3:20131 
IODINE/ION COLLISIONS 
K-shell x-ray production cross sections of selected elements from 
Nb through Gd for incident protons and alphas from 0.6 to 2.4 
MeV (0.6 to 2.4 MeV), 3:20136 
IODINE/RADIOACTIVE WASTE PROCESSING 
Iodox process: iodine removal from air with hyperazeotropic 
nitric acid, 3:16922 
IODINE/X-RAY FLUORESCENCE ANALYSIS 
Fluorescent imaging in pediatrics (Book: Pediatric Nuclear 
Medicine), 3:19879 
IODINE 123/SCINTISCANNING 
Emission computed tomography, 3:19883 
IODINE 123/UPTAKE 
Estimation of thyroid depth and correction for '**I uptake 
measurements, 3:19886 
IODINE 129/SOLIDIFICATION 
Nuclear waste management quarterly progress report, April-June 
1977, 3:16890 (BNWL-2377-2) 
IODINE 131/UPTAKE 
Operator-independent method for background subtraction in 
adrenal-uptake measurements: concise communication ('*']), 


3:19997 
IODINE ISOTOPES/ABSORPTION SPECTROSCOPY 
Intracavity selective absorption spectroscopy as an analytical 


technique for iodine radioisotope detection, 3:19245 (SAND-77- 


1417C) 
IODINE ISOTOPES/ADSORPTION 
Behavior of gaseous iodine in sand, 3:16995 (ORNL-tr-4550) 
IODOX PROCESS 
lodox process: iodine removal from air with hyperazeotropic 
nitric acid, 3:16922 
ION ACOUSTIC WAVES/PARAMETRIC INSTABILITIES 
Parametric instability of low-frequency surface waves, 3:20602 
ION BEAM TYPE REACTORS 
See I-BEAM TYPE REACTORS 
ION BEAMS 
See also DEUTERON BEAMS 
ION BEAMS/BEAM NEUTRALIZATION 
Stability of space-charge neutralized beams, 3:20718 (UCRL- 
80103) 
ION BEAMS/BEAM PRODUCTION 


Production of intense pulsed ion beams for near term applications, 


3:19609 
Pulsed power ion accelerators for inertially confined fusion, 
3:20751 
ION BEAMS/CHEMICAL COMPOSITION 
Nuclear backscattering analyses of ion and energy impurities in 
doubly ionized beams, 3:20139 
ION BEAMS/ENERGY SPECTRA 
Nuclear backscattering analyses of ion and energy impurities in 
doubly ionized beams, 3:20139 
ION BEAMS/IMPURITIES 
Nuclear backscattering analyses of ion and energy impurities in 
doubly ionized beams, 3:20139 
ION BEAMS/STABILITY 
Stability of space-charge neutralized beams, 3:20718 (UCRL- 
103 


) 
ION BLOCKING 
See ION CHANNELING 
ION CHANNELING/STOPPING POWER 
Chemical physics, 3:19304 (ORNL-5297) 
ION COLLISIONS 
See also ION-ATOM COLLISIONS 
ION-MOLECULE COLLISIONS 
ION COLLISIONS/COULOMB EXCITATION 
Charged particle excitation processes, 3:20134 
ION COLLISIONS/EXCITATION 
Review of the molecular orbital x-ray: theory and experiment, 
3:20132 
Solid effects in ion-induced x-ray production (Review), 3:20135 


IRIDIUM 192/CLEANING 


ION COLLISIONS/NUCLEAR REACTIONS 
Radiochemical study of the reactions of heavy ions with gold, 
3:20115 (LBL-6526) 
ION COLLISIONS/RESEARCH PROGRAMS 
Ion induced photon emission from solids, 3:20118 (ORO-2591-86) 
ION CYCLOTRON-RESONANCE HEATING 
See ICR HEATING 
ION EXCHANGE MATERIALS 
See also ORGANIC ION EXCHANGERS 
ION EXCHANGE MATERIALS/CHEMICAL PREPARATION 
Synthesis and characterization of an N-(2-hydroxyethyl)- 
ethylenediaminetriacetic acid resin, 3:19263 (IS-T-770) 
ION EXCHANGE MATERIALS/SORPTIVE PROPERTIES 
Synthesis and characterization of an N-(2-hydroxyethyl)- 
ethylenediaminetriacetic acid resin, 3:19263 (IS-T-770) 
ION IMPLANTATION/COMPUTER CODES 
Ion implantation range and energy deposition codes COREL, 
RASE4, and DAMG2?, 3:20376 (SAND-75-0622) 
ION IMPLANTATION/RANGE 
Ion implantation range and energy deposition codes COREL, 
RASE4, and DAMG2?, 3:20376 (SAND-75-0622) 
ION MICROSCOPES/BEAM OPTICS 
Contrast mechanisms in scanning transmission ion microscopy, 


3:19627 
ION MICROSCOPY/ACCELERATOR FACILITIES 
Scanning proton microprobe in an atmospheric environment, 


ION RINGS/KINK INSTABILITY 
Kink mode stability of strong ion rings, 3:20584 
ION SCATTERING ANALYSIS 
Two methods using ion beams for detecting and depth profiling 
light impurities in materials, 3:19219 
ION SOURCES 
See also ALPHA SOURCES 
NEUTRAL BEAM SOURCES 
PENNING ION SOURCES 
Ion source for mass spectrographic laser microanalysis on solids 
using the LMA 1 laser microspectral analyzer, 3:19243 (IS- 
Trans-101) 
ION SOURCES/BEAM PROFILES 
Shapes of ion impulses from a laser ion source, 3:20123 (IS-Trans- 


ION SOURCES/MASS TRANSFER 
Transport of cesium out of surface-plasma sources of H™ ions, 
3:20722 (UCRL-Trans-11267) 
ION-ATOM COLLISIONS/AUGER EFFECT 
High resolution spectroscopy of Auger electrons in ion-atom 
collisions (keV and MeV ranges, review), 3:20181 
ION-ATOM COLLISIONS/EXCITATION 
Review of the molecular orbital x-ray: theory and experiment, 
3:20132 
Solid effects in ion-induced x-ray production, 3:20135 
ION-DRAG ACCELERATORS 
See ELECTRON-RING ACCELERATORS 
IONIC CONDUCTIVITY/PRESSURE DEPENDENCE 
Effect of pressure on ionic conductivity in rubidium silver iodine 
and silver iodine, 3:18955 (COO-1198-1184) 
IONIZATION CALORIMETERS 
See SHOWER COUNTERS 
IONIZATION CHAMBERS 
See also FISSION CHAMBERS 
‘SN tagging of water for transient flow measurements, 3:19654 
IONIZATION CHAMBERS/CALIBRATION STANDARDS 
Low energy x-ray sources utilized at NBS for detector calibration, 
3:20421 
IONIZATION CHAMBERS/ELECTRONIC CIRCUITS 
Applying the pulsed ion chamber methodology to full-range 
reactor power measurements, 3:17940 
IONIZATION CHAMBERS/PERFORMANCE 
Applying the pulsed ion chamber methodology to full-range 
reactor power measurements, 3:17940 
Multisection ex-core detector spatial weighting functions (PWR), 
3:17629 
IONIZING RADIATIONS/RADIATION MONITORING 
Measurements for the safe use of radiation, 3:19956 (NBS-SP-456) 
ION-MOLECULE COLLISIONS/CHEMICAL REACTIONS 
Persistent collision complexes in the reaction of silyl ions with 
ethylene, 3:20171 
IOWA/URANIUM DEPOSITS 
Preliminary study of the geology and uranium favorability of the 
Forest City Basin in Kansas, Missouri, lowa, and Nebraska, 
3:16809 (GJBX-83(77)) 
IRAQ/PETROLEUM 
Arab oil producers and alternative sources of energy, 3:18432 
IRIDIUM 192/CLEANING 
Decontamination of surfaces contaminated with radioisotopes: 
decontaminating agents, cleanability of surfaces of different 
kinds after their contamination with Sr, Cr, '7Cs, '*Ir and 
*°* TI, 3:20061 (RFP-Trans-230) 





IRIDIUM 196/ENERGY LEVELS 


IRIDIUM 196/ENERGY LEVELS 
New neutron-rich isotope: 'Os, 3:20329 
IRIDIUM 196/ENERGY-LEVEL TRANSITIONS 
New neutron-rich isotope: '°*Os, 3:20329 
IRON 
See also TIRON-ALPHA 
IRON/ANNEALING 
Displacement spike annealing in iron at reactor temperatures, 
3:19110 
IRON/BIOLOGICAL EFFECTS 
Effects of iron deficiency on the absorption and distribution of 
lead and cadmium in rats (?7!°Pb, 1°°Cd), 3:20001 
IRON/DIFFUSION 
Diffusion and electrotransport of metallic solutes in thorium metal, 
3:18948 
IRON/EMBRITTLEMENT 
Influence of the electro-chemical conditions on hydrogen 
permeation into iron, 3:19011 
Present ideas about the mechanisms of hydrogen embrittlement of 
iron and ferrous alloys, 3:17089 
IRON/ION EXCHANGE 
Analytical applications of resins containing amide and polyamine 
functional groups, 3:19264 (IS-T-783) 
IRON/ION IMPLANTATION 
Difference in concentration distributions between molecular and 
atomic nitrogen implanted in solids, 3:18994 
IRON/NEUTRON LEAKAGE 
Neutron leakage spectra from iron spheres with a *Cf neutron 
source in the center, 3:2 
IRON/NEUTRON REACTIONS 
High-resolution fast-neutron gamma-ray production cross sections 
for iron up to 2100 keV, 3:20305 
IRON/NEUTRON TRANSPORT 
Calculations for iron benchmark experiments with californium and 
14 MeV neutron sources, 3:20412 
Dependence of calculated albedos on order of scattering kernel 
expansion, 3:20401 
Experimental study of neutron propagation in iron-sodium 
mixtures, 3:20406 
Iron shielding benchmark experiments at "YA YOI", 3:20409 
Preliminary studies of neutron benchmark experiments for one- 
dimensional transport calculation with an iron sphere, 3:20411 
a he analysis of the Winfrith iron benchmark experiment, 
:20413 


Progress report on shielding benchmark experiments at CNEN 
and their analysis, 3:20407 
Sensitivity and uncertainty analysis for iron cross sections, 3:20415 
Winfrith benchmark experiment in iron: experimental results (7 
keV to 5 MeV), 3:20410 
IRON/PERMEABILITY 
Charging by cathodic polarization in molten salts applied to study 
of hydrogen diffusion into ARMCO iron at high temperature, 
3:18931 
Surface effects on tritium diffusion in materials in a radiation 
environment, 3:18988 
IRON/PRODUCTION 
Energy consumption data base. Volume III, Chapter 4, Part 5. 
rb ned metals industry, SIC 33. Final report, 3:18481 (TID- 
27980) 
IRON/X-RAY EMISSION ANALYSIS 
Investigation of elemental analysis of water samples by radio-alpha 
induced x-ray emission spectroscopy, 3:19242 
IRON 52/BETA-PLUS DECAY 
Levels of **Cr populated in the decay of **V, **Mn/sup g/ and in 
the sequence **Fe — **?Mn/sup m/ — Cr, 3:20292 
IRON ALLOYS 
See also HASTELLOYS 
INCONEL 600 
INCONEL X750 
IRON BASE ALLOYS 
MARTENSITE 
STEELS 
IRON ALLOYS/CRYSTAL STRUCTURE 
Ionic model for chromium, manganese. and iron impurities in 
copper, 3:18876 (COO-1 198-1188) 
IRON ALLOYS/ELECTRIC CONDUCTIVITY 
bet conductivity of selected alloys at low temperatures, 
18981 
IRON ALLOYS/ELECTRONIC STRUCTURE 
Valence bands of Cr-rich Fe-Cr alloys determined by x-ray 
photoelectron spectroscopy (1 to 21% Fe), 3:18963 (IS-T-794) 
IRON ALLOYS/EMBRITTLEMENT 
Present ideas about the mechanisms of hydrogen embrittlement of 
iron and ferrous alloys, 3:17089 
IRON ALLOYS/EXPLOSION WELDING 
a fabrication of rapidly solidified alloys, 3:18860 (UCRL- 
48) 
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IRON ALLOYS/OXIDATION 

Oxides associated with the improved air oxidation performance of 

some niobium intermetallics and alloys, 3:19020 
IRON ALLOYS/PERMEABILITY 

H--D solubility in Li at 800°C; Y--H reaction; T permeation of 

Incoloy 800, 316 SS, W--3.5Ni--1.5Fe, 3:17030 (ORNL-5297) 
IRON ALLOYS/PHYSICAL RADIATION EFFECTS 

Applications of simulation experiments in LMFBR core materials 
technology, 3:19048 (CONF-760673-) 

Dependence of void swelling on the electron vacancy 
concentration (Neutrons), 3:19100 

Magnetic after effect in iron-nickel alloys under neutron 
irradiations (SONi-50Fe), 3:19039 (CONF-750677-P 1) 

Summary report on the alloy development intercorrelation 
program experiment (Fe-15Cr-25Ni, charged-particle simulation 
of neutron damage), 3:19045 (CONF-760673-) 

Vacancies supersaturation induced by fast neutron irradiation in 
FeNi alloys (50-50), 3:19040 (CONF-750677-P2) 

IRON ALLOYS/THERMAL CONDUCTIVITY 

Magnetothermal conductivity of selected pure metals and alloys, 
3:18979 

Thermal "aac tntined of selected alloys at low temperatures, 
3:18981 


IRON BASE ALLOYS 
See also INCOLOY ALLOYS 
IRON BASE ALLOYS/CORROSION 
Results of short-term corrosion evaluation tests at Raft River, 
3:17367 (TREE-1176) 
IRON BASE ALLOYS/CRACKS 
Fatigue crack growth rates of structural alloys at 4K, 3:18934 
IRON BASE ALLOYS/CRYSTAL-PHASE 
TRANSFORMATIONS 
Isothermal transformation studies on the effect of alloying 
elements (Mo, Ni, Cr, Mn, Al, Si, Co) in steels on the kinetics of 
the austenite to bainite transformation, 3:18882 (LBL-6068) 
IRON BASE ALLOYS/ELECTRIC CONDUCTIVITY 
Thermal and electrical measurements on selected materials for 
low-temperature applications, 3:18980 
IRON BASE ALLOYS/FATIGUE 
Fatigue crack growth rates of structural alloys at 4K, 3:18934 
IRON BASE ALLOYS/PHYSICAL RADIATION EFFECTS 
Computer simulation of radiation effects in an ordered binary 
alloy, 3:19074 
Effect of ion irradiation on the microstructure of an iron-nickel- 
chromium alloy (Nickel ions, 600 to 750°C, swelling rate, void 
and dislocation structures), 3:19103 
Swelling and gamma-prime particle stability of ion-bombarded 
iron-chromium-nickel alloys (550 to 750°C, nickel ions), 3:19102 
Swelling in dual-ion-irradiated Fe-15 Cr-20 Ni alloy (3.5 MeV 
nickel ions and 1.18 MeV helium ions), 3:19068 
IRON BASE ALLOYS/THERMAL CONDUCTIVITY 
Thermal and electrical measurements on selected materials for 
low-temperature applications, 3:18980 
IRON BASE ALLOYS/THERMOELECTRIC PROPERTIES 
Thermal and electrical measurements on selected materials for 
low-temperature applications, 3:18980 
IRON CHLORIDES/CATALYTIC EFFECTS 
Influence of chlorine and chlorides on the gasification of carbon, 
3:16393 
IRON COMPOUNDS/ALKYLATION 
Ion cyclotron resonance investigations of alkylation of (eta®- 
CsHs)Ni~ and (eta®-C;H;)Fe~ by methyl halides in the gas 
phase, 3:19284 
IRON OXIDES/CARCINOGENESIS 
Hot particle program (7'°Po, *°*Pu, *°9Pu, '*7Pm), 3:19992 (LA- 
6898-PR) 
IRON OXIDES/ELECTRONIC STRUCTURE 
Moment-polarized relativistic potentials, 3:20187 
IRON SULFIDES/ANODIZATION 
Magnetic field effects on Ti/flowing electrolyte electrochemistry; 
anodic polarization of FeS:, 3:19316 (ORNL-5297) 
IRON SULFIDES/CATALYTIC EFFECTS 
Coal-related research, catalysis, and organic chemistry, 3:16433 
(ORNL-5297) 
IRON SULFIDES/CULTURE MEDIA 
Amorphous ferrous sulfide as a reducing agent for culture of 
anaerobes, 3:19894 
IRON-ALPHA/CAVITIES 
Grain boundary cavity growth under applied stress and internal 
pressure, 3:18877 (COO-2172-18) 
IRON-AL PHA/GRAIN BOUNDARIES 
Grain boundary cavity growth under applied stress and internal 
pressure, 3:18877 (COO-2172-18) 
IRON-NICKEL BATTERIES/COMPARATIVE EVALUATIONS 
Development of electrochemical power sources for electric 
traction, 3:18277 
IRON-NICKEL BATTERIES/COST 
Near-term advanced vehicle batteries, 3:18268 
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IRRADIATION PLANTS/ECONOMICS 
Economic comparison of sludge irradiation and alternative 
methods of municipal sludge treatment, 3:18645 (PNL-2431) 
IRRADIATION REACTORS 
(For isotope production and irradiation purposes; for producing fissile 
materials see PRODUCTION REACTORS.) 
IRRADIATION REACTORS/SHIELDING 
Required target accuracies, 3:17963 
IRRIGATION/ECONOMICS 
Impacts of increasing energy scarcity in irrigated agriculture: an 
empirical study from the arid Southwest, 3:18611 
IRRIGATION/ENERGY DEMAND 
Energy requirements for irrigated crop production, 3:18601 
Impacts of increasing energy scarcity in irrigated agriculture: an 
empirical study from the arid Southwest, 3:18611 
IRRIGATION/SOLAR WATER PUMPS 
Considerations in using solar energy to drive irrigation pumps, 
3:17281 
Preliminary economic analysis of solar irrigation systems (SIS) for 
selected locations, 3:17280 (SAND-77-1402) 
IRRIGATION/TOWER FOCUS POWER PLANTS 
Utilization of small solar central receiver systems for feedmill and 
irrigation operations, 3:17221 
IRRIGATION/WATER RESOURCES 
Applicability of intermediate technology in the African Savanna: a 
case for northern Ghana, 3:18349 
ISABELLE STORAGE RINGS/CHERENKOV COUNTERS 
Cerenkov counters at ISABELLE, 3:19652 (BNL-23444) 
ISABELLE STORAGE RINGS/COMPUTERS 
Computer facilities for Isabelle data handling, 3:19641 (BNL- 
23446) 
ISABELLE STORAGE RINGS/MAGNETIC 
SPECTROMETERS 
“Conventional” Cerenkov counters at ISABELLE, 3:19642 
(BNL-23468) 
ISABELLE STORAGE RINGS/MULTIPARTICLE 
SPECTROMETERS 
Charged particle detector system for high rate experiments, 
3:19653 (BNL-23477) 
ISABELLE STORAGE RINGS/ON-LINE MEASUREMENT 
SYSTEMS 
Computer facilities for Isabelle data handling, 3:19641 (BNL- 
23446) 
ISABELLE STORAGE RINGS/PROJECTION SPARK 
CHAMBERS 
Projection chambers and dE/dx at ISABELLE, 3:19651 (BNL- 
23423) 
ISABELLE STORAGE RINGS/RADIATION DETECTORS 
Summary of activity. Topic I: detectors and experiments, 3:19649 
(BNL-23421) 
ISABELLE STORAGE RINGS/SHOWER COUNTERS 
Summary report of neutral detector subgroup, 3:19650 (BNL- 
23422) 
ISING MODEL/PHASE DIAGRAMS 
Tricritical transitions, interface roughening, and the classical XY 
model, 3:20441 
ISOALLOXAZINES/BIOCHEMICAL REACTION KINETICS 
Effect of pressure upon the fluorescence of various flavodoxins, 
3:19827 
ISOALLOXAZ!INES/FLUORESCENCE 
Effect of pressure upon the fluorescence of various flavodoxins, 
3:19827 
ISOENZYMES/BIOLOGICAL RADIATION EFFECTS 
Lipoxygenase activity and isozyme composition of x-irradiated 
pea seeds, 3:19931] 
ISOMERIZATION 
See CHEMICAL REACTIONS 
ISOTOPE DATING/SENSITIVITY 
Radioisotope dating with a cyclotron, 3:20075 
ISOTOPE EFFECTS 
Isotope effect on the zero point energy shift upon condensation, 
3:19315 (COO-3127-21) 
ISOTOPE EFFECTS/RESEARCH PROGRAMS 
Fundamental studies in isotope chemistry. Progress report, 1 July 
1976-30 Jun 1977. 3:19298 (COO-3498-33) 
ISOTOPE RATIO/MICROANALYSIS 
Ion source for mass spectrographic laser microanalysis on solids 
using the LMA 1 laser microspectral analyzer, 3:19243 (1S- 
Trans-101) 
ISX TOKAMAK/BELLOWS 
Design of the ISX-B differentially pumped bellows, 3:20761 
(CONF-771029-86) 
ISX TOKAMAK/CONSTRUCTION 
Assembly of ISX, 3:20622 (CONF-771029-83) 
ISX TOKAMAK/EQUILIBRIUM PLASMA 
Plasma position dynamics of ISX tokamak, 3:20450 (CONF- 
771029-82) 


KAON PLUS-PROTON INTERACTIONS/INELASTIC 


ISX TOKAMAK/MAGNET COILS 
Design and fabrication of the impurity study experiment (ISX) 
coils, 3:20669 (CONF-77 1029-90) 
ISX TOKAMAK/SPECIFICATIONS 
ISX - a tokamak for surface and impurities studies, 3:20641 
ITALY/CHEMICAL INDUSTRY 
Plastics industry: rational use of energy program pilot study (PVC 
production), 3:18478 (NATO/CCMS-58) 
ITALY/ENERGY SUPPLIES 
Energy supply to the year 2000: global and national studies. 
Second technical report of the workshop on Alternative Energy 
Strategies (WAES) (Book), 3:18418 
Energy supply/demand integrations to the year 2000: global and 
national studies. Third technical report of the workshop on 
Alternative Energy Strategies (WAES) (Book), 3:18419 


JAPAN/ENERGY SUPPLIES 
Energy supply to the year 2000: global and national studies. 
Second technical report of the workshop on Alternative Energy 
Strategies (WAES) (Book), 3:18418 
Energy supply/demand integrations to the year 2000: global and 
national studies. Third technical report of the workshop on 
Alternative Energy Strategies (WAES) (Book), 3:18419 
JAPAN/FUEL REPROCESSING PLANTS 
Remote systems ~ remote maintenance of a reprocessing plant 
in Japan, 3:16872 
JAPAN/GEOTHERMAL FIELDS 
Chemical composition of the thermal waters from thirty main 
Japanese geothermal fields. (Report No. 257), 3:17353 (NP- 
22480) 
JAPAN/HOT SPRINGS 
Change in water level in Izu-Funabara and Kakinoki and 
alteration of hot spring in Atami, 3:17351 (CONF-770590-4) 
JAPAN ATR FUGEN 
See JATR REACTOR 
JATR REACTOR/FUEL CYCLE 
Induction effects of Advanced Thermal Reactor, 3:17694 
JETS/DIFFUSION 
Buoyant jets in natural flows: development of a mathematical 
model (Model to calculate the spreading of a jet or plume 
ejected into the ocean or atmosphere), 3:19677 (ANL-Trans- 
1107) 
JOSEPH M. FARLEY-1 REACTOR 
See FARLEY-1 REACTOR 
JOSEPH M. FARLEY-2 REACTOR 
See FARLEY-2 REACTOR 
JOULE HEATING/ION WAVE INSTABILITY 
Dynamics of plasma heating on ion acoustic instability, 3:20472 


K 


K-1420 RESONANCES/DECAY 
Search for charm in pion and anti-proton interactions near 
threshold (8.5 to 15.0, cross sections, branching ratios), 3:20212 
(COO-3072-89) 
KALKAR POWER REACTOR 
See SNR-1 REACTOR 
KANSAS 
Preparation of a computer-compatible data base on an operating 
total energy system. Final report (Indian Creek Village, 
Overland Park, Johnson Co., Kansas), 3:18371 (ANL-K-77- 
3588-2) 
KANSAS/URANIUM DEPOSITS 
Preliminary study of the geology and uranium favorability of the 
Forest City Basin in Kansas, Missouri, lowa, and Nebraska, 
3:16809 (GJBX-83(77)) 
Preliminary study of the favorability for uranium in northeastern 
Oklahoma and southeastern Kansas, 3:16810 (GJBX-84(77)) 
KAON MINUS-PROTON INTERACTIONS/INELASTIC 
SCATTERING 
Simple description of the Jsup(P) — 1° K*> a aw system in the 
reactions K*> p -K°> aw’ wp, 3:20223 
KAON PLUS REACTIONS/KNOCK-OUT REACTIONS 
Nucleon knockout by kaons, 3:20290 
Nucleon knockout by kaons, 3:20299 (ORO-5126-21) 
KAON PLUS-PROTON INTERACTIONS/INELASTIC 
SCATTERING 
Simple description of the Jsup(P)= 1° K*~ 2” a> system in the 
reactions K*> p +K~~ 2° mw p, 3:20223 





KAON REACTIONS 


KAON REACTIONS 
Interaction of pions and kaons with nucleons and nuclei, 3:20211 
(BNL-23351) 
KAON-NUCLEON INTERACTIONS 
Interaction of pions and kaons with nucleons and nuclei, 3:20211 
(BNL-23351) 
KAONS/PARTICLE PRODUCTION 
“Subthreshold” production of antiprotons and kaons in p-nucleus 
collisions, 3:20219 
KARLSRUHE RESEARCH REACTOR FR-2 
See FR-2 REACTOR 
KEK SYNCHROTRON/SUPERCONDUCTING MAGNETS 
Superconducting wires for a pulsed magnet, 3:19390 
KELP 


See SEAWEEDS 
KENTUCKY/BLACK SHALES 
Exchangeable cations in the Devonian shale sequence, 3:16743 
(MERC/CR-77/9) 
KENTUCKY/COAL RESERVES 
Market potential for coals of the Illinois Basin, 3:18436 
KENTUCKY/NATURAL GAS DEPOSITS 
Devonian shale production: Eastern Kentucky Field, 3:16753 
KEPCO OSHIMA OI-1 REACTOR 
See OI-1 REACTOR 
KEPCO OSHIMA OI-2 REACTOR 
See OI-2 REACTOR 
KETONES 
See also ACETONE 
KETONES/PHOTOCHEMISTRY 
One electron reduction of paraquat dication by photogenerated 
biradicals, 3:19323 
Photorearrangement of 10-methyloctalone in concentrated acid 
solution, 3:19322 
KETONES/REDUCTION 
Reduction of organic compounds with the hydroxyborohydride 
ion, 3:19308 
KIDNEYS/RADIATION DOSES 
SFACTOR: a computer code for calculating dose equivalent to a 
target organ per microcurie-day residence of a radionuclide in a 
source organ, 3:19993 (ORNL/NUREG/TM-85) 
KIESELGUHR 
See DIATOMACEOUS EARTH 
KILAUEA VOLCANO/HEAT TRANSFER 
Heat transport in geothermal systems, 3:17346 
KINETICS EQUATION (REACTOR) 
See REACTOR KINETICS EQUATIONS 
KINK INSTABILITY 
Energy principle in a strong ene field and the kink instability 
of a toroidal plasma column, 3:20563 (PPPL-TRANS-122) 
KINK INSTABILITY/COMPRESSIBILITY 
Effect of compressibility on the kink instability, 3:20569 
KINK INSTABILITY/ELECTRIC CONDUCTIVITY 
Kink instability of a finite-conductivity plasma, 3:20570 
KINK INSTABILITY/INSTABILITY GROWTH RATES 
Kink mode stability of strong ion rings, 3:20584 
KINK INSTABILITY/NUMERICAL SOLUTION 
Numerical magnetohydrodynamics for high-beta plasmas, 3:20593 
KINK INSTABILITY/STABILIZATION 
Stabilization of tearing modes in tokamaks, 3:20583 
KLYSTRONS/DESIGN 
Enhancing the power output of the VA-955 UHF-TV klystron, 
3:20694 (CONF-771029-163) 
KNOCK-ON ELECTRONS 
See ELECTRONS 
KNOCK-ON REACTIONS/MATHEMATICAL MODELS 
Damage energy functions for compounds and alloys, 3:19077 
KNUDSEN E SION 
See KNUDSEN FLOW 
KNUDSEN FLOW/MONTE CARLO METHOD 
Novel Monte Carlo binning technique. 3:20193 
KNUDSEN NUMBER 
See KNUDSEN FLOW 
KOPPERS-TOTZEK PROCESS 
Assessment, selection, and development of procedures for 
determining the environmental acceptability of synthetic fuel 
plants based on coal. Appendix III, 3:16466 (FE-1795-3(Pt.3)) 
KOREA (NORTH) 
See NORTH KOREA 
KRYPTON/ADSORPTION 
Nuclear waste management quarterly progress report. April-June 
1977, 3:16890 (BNWL-2377-2) 
KRYPTON/COLLISIONS 
K-vacancy production in ion-atom collisions (10 to 100 MeV. 
cross sections), 3:20131 
KRYPTON/MELTING POINTS 
X-ray diffraction study of compressed solid argon and krypton, 
3:19179 (COO-1198-1186) 
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KRYPTON/SPUTTERING 
Nuclear waste management quarterly progress report, April-June 
1977, 3:16890 (BNWL-2377-2) 
KRYPTON 80/ISOTOPE EFFECTS 
Fundamental studies in isotope chemistry. Progress report, | July 
1976-30 Jun 1977, 3:19298 (COO-3498-33) 
KRYPTON 80/ISOTOPIC EXCHANGE 
Fundamental studies in isotope chemistry. Progress report, 1 July 
1976-30 Jun 1977, 3:19298 (COO-3498-33) 
KRYPTON 84 REACTIONS/COMPOUND-NUCLEUS 
REACTIONS 
Nuclear chemistry, 3:19330 (ORNL-5297) 
KRYPTON 84 REACTIONS/DAMPING 
Energy dissipation, mass diffusion, and interaction times for heavy 
ion collisions, 3:20323 (CONF-770602-) 
KRYPTON 85/ADSORPTION 
Removal of krypton-85 from HTGR reprocessing plant off-gas 
streams, 3:16921 
Selective absorption pilot plant for decontamination of fuel 
reprocessing plant off-gas, 3:16907 (K-1876) 
KRYPTON 85/ENVIRONMENTAL TRANSPORT 
Comparison of observed average concentrations of Kr with 
calculated values obtained from a wind rose model and a time- 
dependent wind trajectory model, 3:19687 (DP-MS-77-15) 
KRYPTON 85/RADIOACTIVE WASTE PROCESSING 
Evaluation of methods for immobilizing krypton-85, 3:16918 
KRYPTON 85/RADIOACTIVE WASTE STORAGE 
Evaluation of methods for immobilizing krypton-85, 3:16918 
Physical properties and heat transfer characteristics of materials 
for krypton-85 storage, 3:16942 (ICP-1128) 
KRYPTON 86 REACTIONS/DEEP INELASTIC SCATTERING 
Deep inelastic collisions between very heavy nuclei, 3:20312 
(CONF-770602-) 
KRYPTON 86 REACTIONS/FUSION REACTIONS 
Nuclear chemistry, 3:19330 (ORNL-5297) 
KRYPTON 86 REACTIONS/SCALING LAWS 
Evidence for the characterization of heavy-ion reactions by the 
ratio E/B, 3:20328 
KRYPTON IONS/COLLISIONS 
Radiochemical study of the reactions of heavy ions with gold, 
3:20115 (LBL-6526) 
KS-150 REACTOR 
See BOHUNICE A-1 REACTOR 
KUWAIT/PETROLEUM 
Arab oil producers and alternative sources of energy, 3:18432 
KYUSHU-1 REACTOR 
See GENKAI-1 REACTOR 


LABOR 
Labor Market Projections Model (LMPM) report on second year 
activities, 3:18305 (LBL-6747) 
LABORATORY ANIMALS/BIOLOGICAL EFFECTS 
Symposium on biological effects and measurement of radio 
frequency/microwaves, 3:20052 (FDA-77-8026) 
LABORATORY ANIMALS/METABOLISM 
Metabolic and environmental aspects of fusion reactor activation 
products: niobium, 3:20047 (ORNL/TM-5496) 
LABORATORY ANIMALS/PATHOLOGICAL CHANGES 
Symposium on biological effects and measurement of radio 
frequency/microwaves, 3:20052 (FDA-77-8026) 
LABORATORY EQUIPMENT 
See also GLOVEBOXES 
HOT CELLS 
MANIPULATORS 
SAMPLERS 
LABORATORY EQUIPMENT/RADIOACTIVITY 
Decontamination of surfaces contaminated with radioisotopes 
decontaminating agents, cleanability of surfaces of different 
kinds after their contamination with “Sr, Cr, Cs, '? Ir and 
*** TI, 3:20061 (RF P-Trans-230) 
LABORATORY EQUIPMENT/SURFACE CONTAMINATION 
Decontamination of surfaces contaminated with radioisotopes 
decontaminating agents, cleanability of surfaces of different 
kinds after their contamination with “Sr, Cr, '' Cs, ' Tr and 
***T], 3:20061 (RE P-Trans-230) 
LACTONES/CHEMICAL PREPARATION 
Method for preparing a lactone reaction product (Patent), 3:16681 
LAKE MICHIGAN/COMMUNITIES 
Environmental status of the Lake Michigan region. Volume II 
Natural areas of the Luke Michigan drainage basin and 
endangered or threatened plant and animal species, 3:19765 
(ANL/ES-40(Vol.2)) 
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LAKE MICHIGAN/DATA COMPILATION 
Environmental status of the Lake Michigan region. Volume 6. 
Zoobenthos of Lake Michigan, 3:19766 (ANL/ES-40(Vol.6)) 
LAKE SUPERIOR/CHEMICAL ANALYSIS 
Identification and distribution of inorganic components in water: 
what to measure, 3:19789 
LAKES 
See also GREAT LAKES 
LAKE MICHIGAN 
LAKE SUPERIOR 
LAKES/HEAT STORAGE 
Energy storage and temperature distribution in lakes, 3:19773 
LAKES/WATER POLLUTION 
Chemical pollutants in relation to diseases in fish, 3:19799 
LAKES/WATER QUALITY 
Baseline environmental evaluations at power plant sites, 3:19771 
LAMINOGRAPHY 
See TOMOGRAPHY 
LAMPF LINAC/ACCELERATOR FACILITIES 
“PIP”: a proton irradiation port at LAMPF, 3:19634 
LAMPF LINAC/DATA ACQUISITION SYSTEMS 
PDP 11/03 based, dual-parameter data acquisition system, 3:19633 
(LA-UR-77-2642) 
QMODULE: CAMAC modules recognized by the QAL 
compiler, 3:19631 (LA-6951-M) 
LAND FILLS 
See SANITARY LANDFILLS 
LAND POLLUTION 
See also ACID MINE DRAINAGE 
LAND POLLUTION/BIOLOGICAL MODELS 
Microcosm as a tool for estimation of environmental transport of 
toxic materials, 3:19756 
LAND TRANSPORT/ENERGY CONSERVATION 
Overview of the potential for energy conservation for intercity 
truck and rail operations, 3:18588 
LAND TRANSPORT/ENERGY EFFICIENCY 
Overview of the potential for energy conservation for intercity 
truck and rail operations, 3:18588 
LAND TRANSPORT/GOVERNMENT POLICIES 
Roads, taxes,, life styles, and transportation: running out of gas, 
3:18596 
LAND USE 
Solar energy utilization and its effect upon land use and urban 
planning, 3:17145 
LAND USE/ENERGY CONSERVATION 
Comprehensive community planning for energy management and 
conservation. First interim report. Volume I. Technical report, 
3:18383 (HIT-693(Vol.1)) 
LAND USE/ENERGY MANAGEMENT 
Comprehensive community planning for energy management and 
conservation. First interim report. Volume I. Technical report, 
3:18383 (HIT-693(Vol.1)) 
LAND USE/EVALUATION 
Transportation energy conservation through directed urban 
growth, 3:18594 
LAND USE/PLANNING 
Integrated mined-area reclamation and land use planning. Volume 
3B. A case study of surface mining and reclamation planning: 
international minerals and chemical corporation, phosphate 
operations, Polk County. Florida (Land reclamation and use 
planning for phosphate operations in Polk County, Florida), 
3:19764 (ANL/EMR-1(Vol.3B)) 
LANGUAGES (PROGRAMMING) 
See PROGRAMMING LANGUAGES 
LANTHANIDES 
See RARE EARTHS 
LANTHANUM 139 TARGET/HEAVY ION REACTIONS 
Energy dependence of energy loss in the interactions of **Kr with 
89a (S05 and 610 MeV: differential cross sections), 3:20313 
(RLO/ 1388-362) 
LANTHANUM ALLOYS/CORROSION 
Modifications to the pattern of isothermal corrosion observed with 
a Ni/15 Cr alloy in an O2/SO, atmosphere associated with 
additions of certain reactive elements, 3:19028 
LANTHANUM ALLOYS/MAGNETIC SUSCEPTIBILITY 
Magnetic ordering in Ce-La and Nd-La alloys, 3:18960 (IS-M-116) 
LANTHANUM ALLOYS/SPECIFIC HEAT 
Magnetic ordering in Ce-La and Nd-La alloys, 3:18960 (IS-M-116) 
LANTHANUM BORIDES/THERMIONIC EMISSION 
Chapter VI. Session A. 3:19132 (ALO/3701-76/1) 
LANTHANUM COMPLEXES/MOLECULAR STRUCTURE 
Research in nuclear chemistry. Progress report, March 1, 1977- 
February 28, 1978, 3:19335 (COO-1797-77) 
LAOS/MINERAL RESOURCES 
Mineral resources of the lower Mekon Basin and adjacent areas of 
Khmer Republic, Laos, Thailand and Republic of Viet-nam. 
Mineral resources development series, No. 39, 3:20066 (NP- 
21947) 


LASER MATERIALS 


LARVAE/RADIOSENSITIVITY 
Radioecological studies of amphibians. Annual progress report, 
June 16, 1974-June 15, 1975 (Freshwater ecosystems), 3:1980: 
(RLO-2227-T8-7) 
LASER CAVITIES/DESIGN 
Design criteria for FIR waveguide laser cavities, 3:19469 
Fast discharge cell (18 Nov 1976) (Engineering Materials) (14 
drawings), 3:19504 (CAPE-2548) 
LASER FUSION REACTORS/BREEDING 
Fuel breeding and power production in laser fusion-fission hybrid 
reactors, 3:20755 
LASER FUSION REACTORS/DESIGN 
Optical design considerations for laser fusion reactors, 3:20749 
(UCRL-79990) 
LASER FUSION REACTORS/FEASIBILITY STUDIES 
Reactc. concepts for laser fusion, 3:20743 (UCRL-79654) 
LASER FUSION REACTORS/FUEL PELLETS 
Dependence of sputtering erosion on fuel-pellet characteristics, 
3:20738 (LA-6991-MS) 
LASER FUSION REACTORS/FUSION YIELD 
Dependence of sputtering erosion on fuel-pellet characteristics, 
3:20738 (LA-6991-MS) 
LASER FUSION REACTORS/HYDROGEN PRODUCTION 
Radiolytic production of hydrogen using laser fusion. Final report, 
3:17049 (IRT-7020-001) 
LASER FUSION REACTORS/MAINTENANCE 
Remote systems for inertial confinement fusion generating 
stations, 3:20786 
LASER FUSION REACTORS/NEUTRON SPECTRA 
Neutron diagnostics for laser fusion experiments, 3:20744 (UCRL- 
97 


) 
LASER FUSION REACTORS/NUCLEAR FUELS 
Fuel breeding and power production in laser fusion-fission hybrid 
reactors, 3:20755 
LASER FUSION REACTORS/NUCLEAR PUMPING 
Self-sustaining nuclear pumped laser-fusion reactor experiment, 
3:20737 (COO-2007-89) 
LASER FUSION REACTORS/OPTICAL SYSTEMS 
Optical design considerations for laser fusion reactors, 3:20749 
(UCRL-79990) 
LASER FUSION REACTORS/REMOTE HANDLING 
Remote systems for inertial confinement fusion generating 
stations, 3:20786 
LASER FUSION REACTORS/RESEARCH PROGRAMS 
Annual report, 1975, 3:20629 (NP-21248) 
Laser-fusion studies at NRL: a report to ERDA, July 1975- 
September 1976, 3:20741 (NRL-MR-3591) 
LASER FUSION REACTORS/REVIEWS 
Scientific problems of fusion, solved and to be solved, 3:20633 
(UCRL-80333) 
LASER FUSION REACTORS/USES 
Radiolytic production of hydrogen using laser fusion. Final report, 
3:17049 (IRT-7020-001) 
LASER IMPLOSIONS 
Distinguishing between thermalizing and electrodynamic coupling 
for laser-compressed thermonuclear reactions, 3:20756 
LASER IMPLOSIONS/RAYLEIGH-TAYLOR INSTABILITY 
Dynamic stabilization of the imploding-shell Rayleigh-Taylor 
instability, 3:20752 
Rayleigh-Taylor instability for impulsively accelerated shells, 


LASER IMPLOSIONS/SHOCK WAVES 
Experimental study in laser thermonuclear fusion, 3:20663 
LASER IMPLOSIONS/THERMONUCLEAR IGNITION 
Extreme physical conditions in the process of thermonuclear 
burning induced by laser radiation, 3:20742 
LASER ISOTOPE SEPARATION 
Deflection of atomic beams with isotope separation by optical 
resonance radiation using stimulated emission and the ac stark 
effect (Patent), 3:17036 
Laser pumped lasers for isotope separation, 3:17037 
Method for separating isotopes by means of lasers (Patent), 
3:16834 
Method for isotope separation with a laser (Patent), 3:16836 (LA- 
tr-77-80) 
Method of separating isotopes (Patent translation), 3:16835 (L.A-tr- 
77-79) 
LASER ISOTOPE SEPARATION/CHEMICAL REACTION 
KINETICS 
Separation of isotopes in collisional chemical reactions with 
selective excitation of gas molecule vibrations by laser radiation, 
3:19300 
LASER MATERIALS 
Spectroscopic investigation of fuorophosphate and 
Nuoroberyllate glasses activated by ions of trivalent neodymium 
(20A1( Pos »-40BaF.-30-MgF.-10SrF, and 44BeF,-1SAIF; 
12CaF,--9SrF,-6MgF,-3BuF,-6KF), 3:19192 (UCRL-Trans- 
11306) 





LASER MIRRORS/MACHINING 


LASER MIRRORS/MACHINING 
Accurate machining, 3:19457 (RFP-2539) 
Mechanics of micromachining, 3:19456 (RFP-2516) 
LASER RADIATION/MEASURING METHODS 
pape measurements of laser energy and power: 1977 
upplement, 3:19458 (UCRL- sin he ay tt 1)) 
LASE RADIATION/MONOCHROM 
New developments in OPO’'s, 3:19454 (LA- UR. 77-2116) 
LASER-PRODUCED PLASMA 
Distinguishing between thermalizing and electrodynamic coupling 
for laser-compressed thermonuclear reactions, 3:20756 
LASER-PRODUCED PLASMA/AMBIPOLAR DIFFUSION 
High-energy ions in laser-plasma interactions, 3:20552 (NRL-MR- 


577) 
LASER-PRODUCED PLASMA/ELECTRON EMISSION 
Determining the number of ions, electrons, and atoms in laser 
microplasmas from solids, 3:20556 (IS-Trans-98) 
LASER-PRODUCED PLASMA/EMISSION SPECTRA 
Harmonic generation of Nd:laser-produced plasmas, 3:20553 
(NRL-MR-3626) 
LASER-PRODUCED PLASMA/HARMONICS 
Harmonic generation of Nd:laser-produced plasmas, 3:20553 
(NRL-MR-3626) 
LASER-PRODUCED PLASMA/ION DRIFT 
aed ions in laser-plasma interactions, 3:20552 (NRL-MR- 
577 


LASER-PRODUCED PLASMA/ION EMISSION 

Correlation between X-radiation and fast ion emission in carbon 
dioxide laser-target interaction, 3:20555 

Determining the number of ions, electrons, and atoms in laser 
microplasmas from solids, 3:20556 (IS-Trans-98) 

Observation of fast ions in a laser plasma, 3:20754 (ORNL-tr-4536) 

LASER-PRODUCED PLASMA/PLASMA DIAGNOSTICS 

Laser-fusion studies at NRL: a report to ERDA, July 1975- 
September 1976, 3:20741 (NRL-MR-3591) 

Mathematical methods of processing images obtained by 
ultrahigh-speed electron-optical recording, 3:20477 (UCRL- 
Trans-1 1296) 

Optical diagnosis of a dense unsteady plasma, 3:20485 (ORNL-tr- 
4535) 

Spectra of Mo XXX, XXXI, and XXXII from a laser-produced 
plasma, 3:20476 

X-ray diagnostics of laser produced plasmas using CaF2(Dy) 
thermoiuminescent dosimeters, 3:20492 

LASER-PRODUCED PLASMA/PLASMA EXPANSION 

Expansion of laser-produced plasmas in stellarator fields, 3:20465 

LASER-PRODUCED PLASMA/PLASMA SIMULATION 

Comparison of theory and simulations with recent laser plasma 
experiments, 3:20746 (UCRL-79859) 

LASER-PRODUCED PLASMA/PLASMA WAVES 

Experimental investigations of the mechanism of excitation of 
plasma waves and generation of harmonics in a plasma 

produced by an intense laser pulse, 3:20612 
LASER- PRODUCED PLASMA/SCHLIEREN METHOD 
a schlieren investigation of laser-induced plasmas, 
:20478 
LASER-PRODUCED PLASMA/SOFT X RADIATION 

Correlation between X-radiation and fast ion emission in carbon 

dioxide laser-target interaction, 3:20555 
LASER-PRODUCED PLASMA/THERMONUCLEAR 

IGNITION 

Extreme physical conditions in the process of thermonuclear 
burning induced by laser radiation, 3:20742 

LASER-PRODUCED PLASMA/X-RAY SPECTRA 
X-ray pulse calorimetry of laser-produced plasmas, 3:20494 
LASER-RADIATION HEATING 

Effects of flow on density profiles in laser irradiated plasmas, 
3:20507 (UCRL-79392(Rev.2)) 

Experimental study in laser thermonuclear fusion, 3:20663 

Plasma2 heating by short-wave laser radiation, 3:20474 

Relativistic corrections to the ponderomotive force, 3:20466 

LASER-RADIATION HEATING/PLASMA DENSITY 
er eo flow on density profiles in laser-irradiated plasmas, 
LASER-RADIATION HEATING/REFLECTIVITY 
Radiation-produced forces in laser-heated plasmas, 3:20460 
LASERS 
See also CARBON DIOXIDE LASERS 
CARBON MONOXIDE LASERS 
DYE LASERS 
GAS LASERS 
NEODYMIUM LASERS 
RUBY LASERS 
SEMICONDUCTOR LASERS 
SOLID STATE LASERS 
LASERS/AMPLIFIERS 
Alpha rod and spatial filter lenses: laser chain components (18 Aug 
01 (Engineering Materials) (27 drawings), 3:19499 (CAPE- 
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LASERS/ELECTRONIC EQUIPMENT 
Oe Channel P.I.L.C. system and P.I.L.C. monitor (May 1976) 
ngineering Materials) (29 drawings), 3:19501 (CAPE-2558) 
LASER /EQUIPMENT 
SHIVA laser amplifier transport cart (2 Feb 1977) (Engineering 
Materials) (7 drawings), 3:19491 (CAPE-2587) 
LASERS/EQUIPMENT PROTECTION DEVICES 
Faraday rotator diode stack SHIVA (17 May 1977) (Engineering 
Materials) (21 drawings), 3:19495 (CAPE-2581) 
LASERS/MODE LOCKING 
Picosecond pulses of the billion MW laser, 3:19460 
LASERS/MODE SELECTION 
Phase compensation of laser beam modes. II. Optimization 
techniques, 3:19461 
LASERS/ON-LINE CONTROL SYSTEMS 
Pinhole and support shaft: power conduit laser chain support (Sep 
1977) (Engineering Materials) (91 drawings), 3:19496 (CAPE- 
604 


2604) 
LASERS/OPTICAL EQUIPMENT 

Delta polarizer rotator (28 Jun 1977) (Engineering Materials) (14 
drawings), 3:19490 (CAPE-2588) 

Non-adjustable cross-hair tabulated for SHIVA laser system, 
spatial filter (9 Jun 1977) (Engineering Materials) (1 drawing), 
3:19489 (CAPE-2597) 

Polarizer rotator (11 Sep 1975) operons Materials) (10 
drawings), 3:19485 (CAPE-2592) 

Polarizer rotator: laser chain components (10 Feb 1977) 
(Engineering Materials) 4 drawings), 3:19498 (CAPE-2602) 

LASERS/OPTICAL FILTER 

Alpha rod and spatial filter Eee laser chain components (18 Aug 
a (Engineering Materials) (27 drawings), 3:19499 (CAPE- 
2601) 


Pinhole and support shaft: power conduit laser chain support (Sep 
iki, (Engineering Materials) (91 drawings), 3:19496 (CAPE- 
2 


Spatial filter: laser chain components (1 Nov 1976) (Engineering 
Materials) (62 drawings), 3:19500 (CAPE-2603) 
LASERS/OPTICAL SYSTEMS 
Abberation compensation in high power laser systems (22 Jun 
th (Engineering Materials) (15 drawings), 3:19492 (CAPE- 
2584) 
LASERS/OSCILLATORS 
SHIVA oscillator: resonant cavity and chassis-pump cavity. 
Modulator Q-switch housing-switchout (25 Jul 1977) 
(Engineering Materials) (104 drawings), 3:19486 (CAPE-2586) 
LASERS/PUMPS 
SHIVA laser system: rod amplifier fluid system (31 Aug 1977) 
(Engineering Materials) (13 drawings), 3:19494 (CAPE-2591) 
LASERS/SAFETY 
Possibilities of using laser radiation in the control of driving and 
extraction, 3:19552 
Shutter oscillator safety (Nov 1976) (Engineering Materials) (19 
drawings), 3:19487 (CAPE-2593) 
LASL 
(Los Alamos Scientific Laboratory.) 
LASL/ECOLOGY 
Ecological studies, 3:19732 (LA-6898-PR) 
LASL/PERSONNEL 
Progress report for studies of health of plutonium workers, 
3:19996 (TID-27934) 
LASL/RADIOACTIVE WASTE DISPOSAL 
History and environmental setting of LASL near-surface land 
disposal facilities for radioactive wastes (Areas A, B,C, D, E, 
F, G, and T). A source document, 3:16943 (LA-6848- 
MS(Vol.1)) 
History and environmental setting of LASL near-surface land 
disposal facilities for radioactive wastes (Areas A, B,C, D, E, 
F, G, and T). Appendixes (Appendices only), 3:16944 (LA- 
6848-MS(Vol.2)) 
LASL/RADIOACTIVE WASTE FACILITIES 
History and environmental setting of LASL near-surface land 
disposal facilities for radioactive wastes (Areas A, B, C, D, E, 
F, G, and T). A source document, 3:16943 (LA-6848- 
MS(Vol.1)) 
History and environmental setting of LASL near-surface land 
disposal facilities for radioactive wastes (Areas A, B,C, D, E. 
F,. G, and T). Appendixes (Appendices only), 3:16944 (LA- 
6848-MS(Vol.2)) 
LASL/RADIOACTIVE WASTE MANAGEMENT 
Waste management capabilities for alpha bearing wastes at the Los 
Alamos Scientific Laboratory, 3:16893 (L.A-UR-77-2686) 
LATENT HEAT STORAGE/RESEARCH PROGRAMS 
Macro-encapsulation of heat storage phase-change materials for 
use in residential buildings. Second quarterly progress report, 
December 29, 1976-March 29, 1977, 3:18263 (ORO/5217-2) 
LATENT HEAT STORAGE/TECHNOLOGY ASSESSMENT 
Advanced thermal energy storage concept definition study for 
solar Brayton power plants. Volume 1. Final technical report, 
July 1-December 31, 1976, 3:18512 (SAN/1300-1) 
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LATTICE DEFECTS 
See CRYSTAL DEFECTS 
LATTICES (CRYSTAL) 
See CRYSTAL LATTICES 
LATTICES (REACTOR) 
See REACTOR LATTICES 
LAWRENCE BERKELEY LABORATORY/RESEARCH 
PROGRAMS 
Physics, Computer Science and Mathematics Division annual 
report, January 1-December 31, 1976, 3:20202 (LBL-6750) 
LAWRENCE LIVERMORE LABORATORY/COMPUTER 
NETWORKS 
User's guide to the Octopus computer network (the SHOC 
manual), 3:20824 (UCID-30048(Rev.4)) 
LAWRENCE LIVERMORE LABORATORY/SECURITY 
CAIN software system (CAIN = Computer Access by Individual 
Number), 3:19358 (UCID-17671) 
LEAD/ALPHA REACTIONS 
Fragmentation of relativistic light nuclei: longitudinal and 
transverse momentum distributions (0.93 GeV/c/nucleon, 0.5 to 
11.5, cross sections, limiting fragmentation, nuclear structure, 
production mechanism), 3:20253 (LBL-6769) 
LEAD/BIOLOGICAL ACCUMULATION 
Lead shot pellets dispersed by hunters: ingested by ducks, 3:19755 
LEAD/BIOLOGICAL INDICATORS 
Indicators of heavy-metal contamination in the Looe Estuary 
(Cornwall) with particular regard to silver and lead, 3:19800 
LEAD/COLLISIONS 
K-vacancy production in ion-atom collisions (10 to 100 MeV, 
cross sections), 3:20131 
LEAD/ELECTRON-PHONON COUPLING 
Neutron scattering study at high pressure of the phonon softening 
in lead, 3:18950 (BNL-23349) 
LEAD/ENVIRONMENTAL EFFECTS 
Effects of lead on biodegradation of hydrocarbons in soil, 3:17090 
LEAD/HEALTH HAZARDS 
Application of Steinbuch’s “lernmatrix” as a new mathematical 
approach in the assessment of air pollution effects, 3:20051 
Lead in drinking water in soft water areas health hazards, 3:19785 
LEAD/HEAT TRANSFER 
Heat exchange between liquid lead and gases or solids, 3:17861 
Study of the phenomenon of local boiling at low heat fluxes with 
respect to different metallic surfaces and coolants under laminar 
flow conditions, 3:19511 
LEAD/INTESTINAL ABSORPTION 
Effects of iron deficiency on the absorption and distribution of 
lead and cadmium in rats (?!°Pb, '°°Cd), 3:20001 
LEAD/ION COLLISIONS 
Production of L-x-rays by 9.5 to 41.8 MeV fluorine ions incident 
on six elements from Pr to Bi (Cross sections, 9.5 to 41.8 MeV, 
total cross sections), 3:20183 
LEAD/ION EXCHANGE 
Synthesis and characterization of an N-(2-hydroxyethy])- 
ethylenediaminetriacetic acid resin, 3:19263 (I1S-T-770) 
LEAD/NEUTRON TRANSPORT THEORY 
Spallation target physics and technology. 3:20385 (CONF-770107- 


LEAD/PHYSICAL RADIATION EFFECTS 
Effect of irradiation on cyclotron resonance in lead, 3:19062 
LEAD/PION PLUS REACTIONS 
Inelastic scattering of pions to the continuum (60 MeV: 7~* 
spectra), 3:20314 (RLO/1388-362) 
LEAD/QUANTITATIVE CHEMICAL ANALYSIS 
Extractability of copper. zinc, cadmium, and lead in soils 
incubated with sewage sludge. 3:19760 
LEAD/SEPARATION PROCESSES 
Chemistry research and development. Research and development 
semiannual progress report, January-June 1977, 3:19339 (RFP- 
2680-A 
LEAD/SINTERING 
Investigation of the sintering kinetics of lead powders. Final 
technical report. 3:18858 (UCRL-13775) 
LEAD/TISSUE DISTRIBUTION 
Effects of iron deficiency on the absorption and distribution of 
lead and cadmium in rats (*!’Pb, '°%Cd), 3:20001 
LEAD/VOLTAMETRY 
Ozone oxidation of organic sequestering agents in water prior to 
the determination of trace metals by anodic stripping 
voltammetry, 3:19232 
LEAD/X-RAY EMISSION ANALYSIS 
Investigation of elemental analysis of water samples by radio-alpha 
induced x-ray emission spectroscopy, 3:19242 
Use of small accelerators for mineralogical studies, 3:19255 
LEAD 207 TARGET/PROTON REACTIONS 
Analyzing power in the 7°? Pb(p vector,py)*"? Pb reaction near the 
Ha 1/2/ isobaric analog resonance, 3:20330 (RLO/1388- 
362) 


LEAD-ACID BATTERIES/PERFORMANCE 


LEAD 208/ENERGY LEVELS 
Excitation of low-lying collective states in “Ca and °° Pb by 
inelastic neutron scattering, 3:20295 
LEAD 208/EXCITED STATES 
Excitation of low-lying collective states in “Ca and ?°*Pb by 
inelastic neutron scattering, 3:20295 
LEAD 208 TARGET/BERYLLIUM 9 REACTIONS 
(°Be, ®Be) reaction at 50 MeV, 3:20274 
LEAD 208 TARGET/NEUTRON REACTIONS 
Excitation of low-lying collective states in *°Ca and °*Pb by 
inelastic neutron scattering, 3:20295 
LEAD 208 TARGET/PION PLUS REACTIONS 
Relativistic Coulomb effects in pion scattering (70 MeV), 3:20327 
(RLO/ 1388-362) 
LEAD 208 TARGET/PION REACTIONS 
Experiments on pion-nucleus scattering, 3:20263 (LA-6926-C) 
LEAD 208 TARGET/XENON 132 REACTIONS 
Deep inelastic collisions between very heavy nuclei, 3:20312 
(CONF-770602-) 
LEAD 210/ENVIRONMENTAL TRANSPORT 
Assessment of radiological impact of the inactive uranium-mill 
tailings pile at Salt Lake City, Utah, 3:19733 (ORNL/TM-5251) 
— and geochemical studies off the coast of Washington. 
Report of ye September 1976-August 1977, 3:20079 
(RLO/2225/T24-20) 
LEAD 212/LEACHING 
Solubility of certain thorium-containing substances in media 
resembling physiologic fluids, 3:19998 (ORNL-tr-4503) 
LEAD 212/METABOLISM 
Metabolism of radionuclides of the thorium family in the 
organisms of rats upon intratracheal introduction of a dissolved 
thorium compound (ThCl,), 3:20006 (ORNL-tr-4497) 
LEAD ALLOYS 
See also LEAD BASE ALLOYS 
LEAD ALLOYS/ELECTRON-PHONON COUPLING 
Neutron scattering study at high pressure of the phonon softening 
in lead, 3:18950 (BNL-23349) 
LEAD BASE ALLOYS/SUPERCONDUCTIVITY 
Crystal-chemical laws in A3B superconducting compounds with 
an A-15 lattice, 3:18974 
LEAD COMPOUNDS/DECOMPOSITION 
Thermal generation of hydrogen, 3:17075 (ORNL-5297) 
LEAD COMPOUNDS/ELECTRICAL PROPERTIES 
Wavelength modulation spectroscopy of semiconductors, 3:19185 
(LBL-6919) 
LEAD COMPOUNDS/MECHANICAL PROPERTIES 
Mechanical properties of porous PNZT polycrystalline ceramics, 
3:19131 (LBL-6683) 
LEAD COMPOUNDS/OPTICAL PROPERTIES 
Wavelength modulation spectroscopy of semiconductors, 3:19185 
(LBL-6919) 
LEAD METHOD 
See ISOTOPE DATING 
LEAD OXIDES/CHEMICAL REACTIONS 
PbO reaction with iodine, 3:17075 (ORNL-5297) 
LEAD OXIDES/ELECTROPLATING 
oo aged lead dioxide plating as applied to solar collectors, 
:17326 
LEAD OXIDES/PLATING 
Semiconductor lead dioxide plating as applied to solar collectors, 
3:17326 
LEAD-ACID BATTERIES/BATTERY CHARGERS 
Effect of re-charging rate on the daily range of an electric van, 
3:18280 
System evaluation of lead-acid battery chargers (Comparison of 
charge control methods), 3:18279 
LEAD-ACID BATTERIES/BATTERY CHARGING 
Basic requirements for the various items of equipment for 
supplying energy to electrically driven road vehicles from the 
point of view of the user, 3:18281 
Recommended technique for re-energizing lead-acid batteries in 
all-electric and heat engine/battery electric hybrid road 
vehicles, 3:18278 
LEAD-ACID BATTERIES/COMPARATIVE EVALUATIONS 
Development of electrochemical power sources for electric 
traction, 3:18277 
Nickel-zine battery: a viable alternative for vehicle powering, 
3:18276 
LEAD-ACID BATTERIES/COST 
Near-term advanced vehicle batteries, 3:18268 
LEAD-ACID BATTERIES/EFFICIENCY 
On-the-road evaluation of the efficiency of propulsion system of 
city vans (In English and French), 3:18673 
LEAD-ACID BATTERIES/PERFORMANCE 
Electric delivery vans above the 45th parallel in North America 
(In French and English), 3:18683 
Main experiments carried out to date by the Compagnie 
—- d’Accumulateurs (Up to 640 Ah and 800 cycles), 
18275 





LEAD-ACID BATTERIES/PERFORMANCE TESTING 


New energy sources for electric vehicles: development status, 


LEAD-ACID BATTERIES/PERFORMANCE TESTING 
Testing of light and heavy electric vehicles at EDF. Discussion of 
problems they pose (In French), 3:18693 
LEAD-ACID BATTERIES/REVIEWS 
Review on the lead-acid battery science and technology, 3:18267 
LEAK DETECTORS 
Leak detector of liquid sodium (Patent), 3:17816 
LEAK DETECTORS/CALIBRATION 
Calibration system for hydrogen meters in sodium (LMFBR), 


3:17737 
LEAK DETECTORS/PERFORMANCE 
Survey of recent operating experience using leak detection 
systems to improve plant operation (BWR; PWR), 3:17571 
LEAK TESTING/TRACER TECHNIQUES 
Automated air-infiltration measurements and implications for 
energy conservation, 3:18568 
LEAST SQUARE FIT/COMPUTER CODES 
COMP: a BASIC language nonlinear least-squares curve fitting 
program, 3:20808 (PNL-2409) 
LEAV 
Internal leaf area and cellular COz resistance: photosynthetic 
implications of variations with growth conditions and plant 
species, 3:19895 
LEGENDRE POLYNOMIALS/COMPUTER CODES 
Routines using associated Legendre functions and Legendre 
polynomials (Subroutine LEG, functions DP, DPN, YR and 
their subprograms; in FORTRAN), 3:20826 (UCRL-52127) 
LEGUMINOSAE 
See also ALFALFA 
LEGUMINOSAE/YIELDS 
Plant species for biomass production on marginal sites I. Forage 
rasses and legumes, 3:17162 (CONF-770368-) 
LEPTONS 
See also ELECTRONS 
HEAVY LEPTONS 
LEPTONS/PAIR PRODUCTION 
Study of quark structure functions, 3:20215 
ET 


(Linear Energy Transfer.) 
LET/BIOLOGICAL RADIATION EFFECTS 

Genetic studies (*°* Pu, x radiation), 3:19935 (LA-6898-PR) 
LETHAL IRRADIATION 

Immunology studies, 3:19964 (LA-6898-PR) 
LETTUCE/PRODUCTION 

Energy requirements for irrigated crop production, 3:18601 
LEUKEMIA/MORPHOLOGICAL CHANGES 


Cellular deformability of normal and leukemic hematopoietic cells: 


a determinant of marrow and vascular egress (Book: 
Fundamental Aspects of Metastasis), 3:19861 
LEVEL INDICATORS/ERRORS 
Errors in measuring level and density with purged dip tubes, 
3:16855 (ORNL/TM-5995) 
LIBYA/PETROLEUM 
Arab oil producers and alternative sources of energy, 3:18432 
LICHENS 
Mercury, arsenic and selenium fall-out from an industrial complex 
studied by means of lichen transplants, 3:20024 
LIFE SPAN/BIOLOGICAL RADIATION EFFECTS 
External irradiation, 3:19965 (LA-6898-PR) 
LIGASES/BIOLOGICAL RADIATION EFFECTS 
Effect of gamma radiation on pH and thermostability of 
phenylalanyl-tRNA synthetases of cotton seeds, 3:19950 
LIGASES/PH VALUE 
Effect of gamma radiation on pH and thermostability of 
phenylalanyl-tRNA synthetases of cotton seeds, 3:19950 
LIGASES/TEMPERATURE EFFECTS 
Effect of gamma radiation on pH and thermostability of 
phenylalanyl-tRNA synthetases of cotton seeds, 3:19950 
LIGHT NUCLEI/ACCELERATION 
Synchrophasotron of the Joint Institute for Nuclear Research and 
its development, 3:19602 
LIGHT NUCLEI/CARBON 12 REACTIONS 
Fusion cross section behavior for light systems, 3:20262 (CONF- 
770968-7) 
LIGHT NUCLEI/OXYGEN 16 REACTIONS 
Fusion cross section behavior for light systems, 3:20262 (CONF- 
770968-7) 
LIGHT NUCLEI/PROTON REACTIONS 
High resolution proton elastic scattering: techniques and results 
(Cross sections, strength functions, resonance), 3:20260 
LIGHT WATER BREEDER REACTORS 
See LWBR TYPE REACTORS 
LIGHTING SYSTEMS/ENERGY CONSERVATION 
Development of an energy-conserving electrodeless fluorescent 
lamp (LITEK), 3:18554 
Efficient energy use in a City Administration Building, 3:18583 
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LIGHTNING ARRESTERS/BREAKDOWN 
Sympathetic breakdown in air, 3:19523 (SAND-77-1203) 
LIGNITE/COMBUSTION 
Chemical and mineralogical aspects of the contamination of 
heating surfaces, 3:16549 (AED-CONF-77-195-003) 
LIGNITE/HYDROGENATION 
Design studies of the hydrogasification of coal, 3:16398 
Flash hydropyrolysis of coal (FHP), 3:16358 (BNL-23282) 
LIGNITE/MINING 
Energy consumption data base. Volume III, Chapter 2. The 
mining sector, SIC Division B. Final report, 3:18484 (TID- 
27983) 
LIGNITE/PYROLYSIS 
Flash hydropyrolysis of coal (FHP), 3:16358 (BNL-23282) 
LIMITERS/MATERIALS TESTING 
Selection of materials for limiters of Doublet III, 3:20764 (GA-A- 
14676) 
LINACS 
See LINEAR ACCELERATORS 
LINEAR ACCELERATORS 
See also LAMPF LINAC 
STANFORD 20-GEV LINAC 
LINEAR ACCELERATORS/DESIGN 
Linear accelerator design, 3:19585 (CONF-770107-) 
Small proton linear accelerator as a source of neutrons for 
radiotherapy, 3:19618 
LINEAR ACCELERATORS/REVIEWS 
Linear accelerator development, 3:19574 (CONF-770107-) 
LINEAR ENERGY TRANSFER 
See LET 
LINEAR THETA PINCH DEVICES/SWITCHES 
Experiments with vacuum interrupters used for large dc-current 
interruption, 3:20696 (LA-6909-MS) 
LIPIDS 
See also LIPOPROTEINS 
LIPIDS/ANTIOXIDANTS 
Antioxidant activity of lipids and radiosensitivity. 4. Effect of diet 
on animal radiosensitivity (Mice, guinea pigs), 3:19974 
LIPOPROTEINS/DENSITY 
Separation and characterization of subclasses of human serum high 
density lipoproteins and their determination in a California 
population sample, 3:19821 (LBL-5627) 
LIQUEFIED NATURAL GAS/BIBLIOGRAPHIES 
Liquefied natural gas. A literature survey issued quarterly (235 
references), 3:16755 
Liquefied natural gas. A literature survey issued quarterly (225 
references), 3:16756 
LIQUEFIED NATURAL GAS/ENVIRONMENTAL EFFECTS 
Process and environmental technology for producing SNG and 
liquid fuels, 3:16470 
LIQUEFIED NATURAL GAS/GASIFICATION 
Incorporated cascade cooling cycle for liquefying a gas by 
regasifying liquefied natural gas (Patent), 3:16754 
LIQUEFIED NATURAL GAS/STORAGE 
Aboveground concrete secondary containment for LNG, 3:16770 
LIQUEFIED PETROLEUM GASES/ENVIRONMENTAL 
EFFECTS 
Process and environmental technology for producing SNG and 
liquid fuels, 3:16470 
LIQUEFIED PETROLEUM GASES/GASIFICATION 
Process and environmental technology for producing SNG and 
liquid fuels, 3:16470 
LIQUID COLUMN CHROMATOGRAPHY /PRESSURE 
DEPENDENCE 
Reverse phase ion-pairing chromatography at pressures up to 345 
MPa, 3:19269 (SRO-854-14) 
LIQUID COLUMN CHROMATOGRAPHY/RESEARCH 
PROGRAMS 
Fundamental studies of separation processes, 3:19230 (SRO-854- 


) 
LIQUID FLOW/INSTABILITY 
Altered transverse momentum transport in coolant flows during 
oscillatory instabilities (BWR), 3:17544 
LIQUID METAL COOLED REACTORS/CONTAINMENT 
BUILDINGS 
Safeguarding apparatus for liquid metal cooled nuclear reactors 
(Patent), 3:18255 
LIQUID METAL FAST BREEDER REACTORS 
See LMFBR TYPE REACTORS 
LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 
LIQUID METALS/THERMODYNAMIC PROPERTIES 
Self-consistent treatment of the internal energy, chemical 
potential, and critical constants of liquid alkali metals and 
selected alloys, 3:18971 
LIQUID METAL-WATER REACTIONS 
See MOLTEN METAL-WATER REACTIONS 
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LIQUID PHASE METHANATION PROCESS/BENCH-SCALE 
EXPERIMENTS 
Liquid phase methanation/shift. Final report, July 1, 1975- 
September 30, 1976, 3:16371 (FE-1505-55) 
LIQUID PHASE METHANATION PROCESS/CATALYSTS 
Gas generator research and development BI-GAS process. 72nd 
monthly progress report, August 1977, 3:16370 (PE. 1207-35) 
LIQUID PHASE METHANATION PROCESS/PILOT PLANTS 
Liquid phase methanation/shift. Final report, July 1, 1975- 
ptember 30, 1976, 3:16371 (FE-1505-55) 
LIQUID PHASE METHANATION PROCESS/PROCESS 
DEVELOPMENT UNITS 
Liquid phase methanation/shift. Final report, July 1, 1975- 
tember 30, 1976, 3:16371 (FE-1505-55) 
LIQUID SCINTILLATION DETECTORS/ELECTRONIC 
EQUIPMENT 
Liquid scintillation counter (26 Oct 1976) (Engineering Materials) 
(40 drawings), 3:19645 (CAPE-2557) 
LIQUID WASTES 
See also WASTE WATER 
LIQUID WASTES/BIOLOGICAL EFFECTS 
Cold shock to aquatic organisms: guidance for power-plant siting, 
design, and operation, 3:20008 
LIQUID WASTES/CHEMICAL ANALYSIS 
Assessment, selection, and development of procedures for 
determining the environmental acceptability of synthetic fuel 
lants based on coal. Appendix III, 3:16466 (FE-1795-3(Pt.3)) 
LIQUI ID WASTES/DIFFUSION 
Buoyant jets in natural flows: development of a mathematical 
model (Model to calculate the —s of a jet or plume 
ejected into the ocean or atmosphere), 3:19677 (ANL-Trans- 


1107) 
LIQUID WASTES/SAMPLING 
Assessment, selection, and development of procedures for 
Ss the environmental acceptability of synthetic fuel 
lants based on coal. Appendix III, 3:16466 (FE-1795-3(Pt.3)) 
Liguips 
See also LIQUID METALS 
LIQUIDS/DIELECTRIC PROPERTIES 
Electric properties of liquids. Annual progress report, | 
November 1976-31 October 1977, 3:19187 (ORO-3861-21) 
LIQUIDS/OPTICAL PROPERTIES 
Electric properties of liquids. Annual progress report, | 
November 1976-31 October 1977, 3:19187 (ORO-3861-21) 
LITEK LAMP 
See FLUORESCENT LAMPS 
LITHIUM/ENERGY LEVELS 
Zero Monte Carlo error on quantum mechanics is easier, 3:20157 
LITHIUM/ENERGY-LEVEL TRANSITIONS 
Test of beam-foil interaction theories, 3:20158 
LITHIUM/IMPURITIES 
Theory of the entropy and enthalpy of solution of chemical 
impurities. II. Non-metals in liquid alkali metals (H, C, N, O in 
Na; H isotopes in Li), 3:19275 (AERE-TP-704) 
LITHIUM/ION EXCHANGE 
Cation exchange at pressures up to 400 M Pascals, 3:19268 (SRO- 
854-13) 
LITHIUM/NUCLEAR REACTION ANALYSIS 
Concentration profiling of lithium in solids by neutron time-of- 
flight, 3:19218 


Microanalysis of light elements by means of ®Li-induced reactions, 


3:19224 
LITHIUM/PROTON REACTIONS 
Absolute neutron yield measurements for protons on Li, Cu, Co 
and Be from threshold to 3 MeV, 3:20277 
LITHIUM/SOLVENT EXTRACTION 
Preliminary design and analysis of recovery of lithium from brine 
with the use of a selective extractant, 3:17032 (BNL-22824) 
LITHIUM/SOLVENT PROPERTIES 
H--D solubility in Li at 800°C; Y--H reaction; T permeation of 
Incoloy 800, 316 SS, W--3.SNi--1.5Fe, 3:17030 (ORNL-5297) 
LITHIUM 6 REACTIONS/BREAKUP REACTIONS 
Direct production of 3-body final states from interactions between 
complex nuclei at 2-MeV (Cross section, binding energy). 
3:20276 
LITHIUM 6 REACTIONS/ELASTIC SCATTERING 
Measurements of the elastic scattering of Li from *°Si at 135 
MeV in the rainbow scattering region (Angular distribution, 
optical-model analysis), 3:20282 (RLO/1388-362) 
LITHIUM 6 REACTIONS/STRIPPING 
Measurement of the ®Li(®Li, an)’ Be and '*F(*Li,p)**Na cross 
sections (2.3 to 5.5 MeV), 3:20345 
LITHIUM 6 TARGET/LITHIUM 6 REACTIONS 
Direct production of 3-body final states from interactions between 
complex nuclei at 2-~MeV (Cross section, binding energy), 
3:20276 
Measurement of the ®Li(®Li, an)’ Be and '*F(*Li,p)**Na cross 
sections (2.3 to 5.5 MeV), 3:20345 


LMFBR TYPE REACTORS/CORE CATCHERS 


LITHIUM 7 TARGET/PION MINUS REACTIONS 
Pion induced nucleon removal from light nuclei, 3:20264 (LA- 
6926-C) 
LITHIUM 7 TARGET/PION PLUS REACTIONS 
Pion induced nucleon removal from light nuclei, 3:20264 (LA- 


6926-C) 
LITHIUM CARBONATES/THERMODYNAMIC PROPERTIES 
Molten-salt systems (Fuel cells), 3:18526 (ORNL-5297) 
LITHIUM CHLORIDES/RADIOSENSITIVITY EFFECTS 
Radiosensitivity of DNA in concentrated solutions of alkaline 
metal salts (Gamma radiation), 3:19927 
LITHIUM DEUTERIDES/DISSOCIATION 
Equilibrium dissociation pressures of lithium hydride and lithium 
deuteride (450 to 750°C), 3:19281 (Y-2095) 
LITHIUM DEUTERIDES/THERMODYNAMIC PROPERTIES 
Equilibrium dissociation pressures of lithium hydride and lithium 
deuteride (450 to 750°C), 3:19281 (Y-2095) 
LITHIUM FLUORIDES/ELECTRONIC STRUCTURE 
Local density formalism approach to cohesive properties of solids: 
diamond, BN, and LiF, 3:19137 
LITHIUM FLUORIDES/PHYSICAL RADIATION EFFECTS 
Laser destruction of alkali-halide crystals, 3:19207 (UCRL-Trans- 
11231) 
LITHIUM FLUORIDES/THERMODYNAMIC PROPERTIES 
Molten-salt systems (Fuel cells), 3:18526 (ORNL-5297) 
LITHIUM HYDRIDES/COSMOCHEMISTRY 
Molecules of cosmological origin, 3:20102 
LITHIUM HYDRIDES/DISSOCIATION 
Equilibrium dissociation pressures of lithium hydride and lithium 
deuteride (450 to 750°C), 3:19281 (Y-2095) 
LITHIUM HYDRIDES/THERMODYNAMIC PROPERTIES 
Equilibrium dissociation pressures of lithium hydride and lithium 
deuteride (450 to 750°C), 3:19281 (Y-2095) 
LITHIUM-WATER-AIR BATTERIES/PERFORMANCE 
Lithium-water-air battery for automotive propulsion, 3:18271 
LIVER/BIOLOGICAL RADIATION EFFECTS 
Effects of bipenst and dimethylsulfoxide on adenylic nucleotide 
content of liver of irradiated animals (Rats, x radiation), 3:19985 
LIVER/CARCINOGENESIS 
Hyperplasia and neoplasia in Chinese hamster livers after chronic 
hepatic B-irradiation, 3:19986 
LIVER/METABOLISM 
Definitive role of known hormones in the regulation of net 
biosynthesis of five acute phase plasma proteins (APPP) by the 
isolated perfused rat liver: corticosterone, 3:19873 
LIVER CIRRHOSIS/DIAGNOSIS 
Applications of stable isotopes ('°C, '°N), 3:19875 (LA-6898-PR) 
LMFBR TYPE REACTORS 
See also CLINCH RIVER BREEDER REACTOR 
EBR-2 REACTOR 
FFTF REACTOR 
MONJU REACTOR 
PHENIX REACTOR 
PLBR REACTOR 
RAPSODIE REACTOR 
SNR-1] REACTOR 
LMFBR TYPE REACTORS/AFTER-HEAT REMOVAL 
Interaction of heat-generating molten uranium dioxide with 
magnesia brick, 3:17763 
Onset of thermal convection in a fluid-saturated porous layer with 
heat source, 3:17761 
LMFBR TYPE REACTORS/AIR CLEANING SYSTEMS 
Application of acoustic agglomerators for emergency use in 
LMFBR plants, 3:17754 
LMFBR TYPE REACTORS/AIR FILTERS 
Filtration of sodium fire aerosols, 3:18161 
LMFBR TYPE REACTORS/BREEDING BLANKETS 
Radial blanket design and development. Quarterly progress report 
for period ending August 31, 1977, 3:17715 (WARD-RB-3045- 
21) 
Use of thorium in LMFBR blankets, 3:17807 
LMFBR TYPE REACTORS/CONTAINMENT BUILDINGS 
Design and licensing of a flexible dual-containment approach, 
3:17552 
LMFBR TYPE REACTORS/CONTAINMENT SYSTEMS 
Comparisons of REXCO and ICEPEL code calculations with 
tests of plastically deformable pipes filled with compressible 
fluids, 3:18158 
Reactor development program. Progress report, September 1977, 
3:18091 (ANL-RDP-63) 
Sodium-water reaction product container for liquid metal cooled 
fast breeders (Patent), 3:18254 
LMFBR TYPE REACTORS/CONTROL ELEMENTS 
Breeder reactor reference control materials. — report, 
January-June 1977, 3:17979 (HEDL-TME-77- 
LMFBR TYPE REACTORS/CORE CATCHERS 
Interaction of heat-generating molten uranium dioxide with 
magnesia brick, 3:17763 





LMFBR TYPE REACTORS/DESIGN BASIS ACCIDENTS 


Interactions between molten core debris and core containment 
materials, 3:17764 
LMFBR TYPE REACTORS/DESIGN BASIS ACCIDENTS 
Reactor safety, 3:18245 
LMFBR TYPE REACTORS/ENGINEERED SAFETY SYSTEMS 
Reactor safety, 3:18245 
Tank of sodium cooled fast reactor (Patent), 3:18257 
LMFBR TYPE REACTORS/EXCURSIONS 
Final report of fuel dynamics Test E7, 3:18089 (ANL-77-25) 
Hydrodynamic analysis of the LMFBR prompt burst excursion 
(PBE) experiment, 3:18152 
Plateout and thermal loading considerations of fuel ejected during 
transient-over-power accidents in LMFBRs, 3:18147 
PLUTO2: a computer code for the analysis of overpower 
accidents in LMFBRs, 3:18167 
LMFBR TYPE REACTORS/FAILED ELEMENT DETECTION 
Probabilistic identification of failed core assemblies from gas tag 
relases, 3:17563 
LMFBR TYPE REACTORS/FAILED ELEMENT MONITORS 
Barycentric coordinates — for resolution of multiple fuel 
failures with gas tagging, 3:17562 
Method and device for the detection of a failed fuel element 
(Patent), 3:17815 
Probabilistic identification of failed core assemblies from gas tag 
relases, 3:17563 
LMFBR TYPE REACTORS/FIRES 
Filtration of sodium fire aerosols, 3:18161 
Statistical parametric analyses of sodium fire, 3:18160 
Surface oxidation process prior to ignition of a sodium droplet, 
3:17859 
LMFBR TYPE REACTORS/FISSION CHAMBERS 
Results from the testing of a TCE DC-14B and the ORNL FC-3 
fission counter-chambers in the EBR-II NITF at temperatures 
up to 546°C. EBR-II run 82 (May 1976)-Run 89 (August 1977), 
3:17699 (ANL-CT-77-37) 
LMFBR TYPE REACTORS/FLOWMETERS 
Performance of FFTF-type eddy current flowmeters in the SLSF 
P-series test trains, 3:17773 
LMFBR TYPE REACTORS/FUEL ASSEMBLIES 
Acoustic analysis from sodium boiling tests using THORS bundle 
6A, 3:18196 
Blockages in LMFBR fuel assemblies: a review, 3:18097 (CONF- 
771120-14) 
Calculated vs experimental temperature distribution behind a six- 
channel central blockage, 3:18191 
Detection of fuel assembly flow reductions in a heterogeneous 
core, 3:18195 
Driver fuel assembly, 3:17824 (RDT-E-13-16T) 
Edge blockage in a 19-pin sodium-cooled bundle, 3:18096 (CONF- 
771120-8) 
= rd nonuniform gaps on compaction of an LMFBR core, 
717784 


Flow distribution in edge subchannels of wire-wrapped 61-rod 
assemblies, 3:17780 
Laminar mixed-convection heat transfer in finite hexagonal 
bundles, 3:17744 
Maximum wake temperature and Nusselt number behind 
blockages in sodium-cooled bundles, 3:18189 
Model to correlated residence time measurements behind 
blockages, 3:18190 
LMFBR TYPE REACTORS/FUEL CANS 
Analysis of the mechanical response of LMFBR fuel clads 
subjected to in-service property variations, 3:17725 
a of the radial temperature gradient on cladding dilatation, 
1771 
Microstructural characterization of advanced ferrous alloys 
exposed to liquid sodium, 3:19001 (HEDL-SA-1225FP(Rev.)) 
LMFBR TYPE REACTORS/FUEL CYCLE 
Denatured fast reactor symbiosis, 3:17841 
Effect of plutonium isotopic composition on LMFBR fueling 
requirements, 3:17799 
Low-decontamination approach to a proliferation-resistant fuel 
cycle, 3:17840 
Sensitivity analysis for fast reactor fuel cycle cost, 3:17843 
Survey of alternative fuel cycle options without plutonium 
separation, 3:17837 
LMFBR TYPE REACTORS/FUEL ELEMENT CLUSTERS 
Nuclear reactor fuel element sub-assemblies (Patent), 3:17717 
LMFBR TYPE REACTORS/FUEL ELEMENT FAILURE 
Application of Larson-Miller parameter to LMFBR fuel failure 
dynamics, 3:18165 
Evaluation of the effect of shutdown cracks in TREAT-tested fuel 
pins, 3:18164 
Fuel rod mechanics and failure analysis. Twentieth quarterly 
report, May-July 1977, 3:18106 (GEFR-13923-20) 
Intersubassembly incoherencies and grouping techniques in 
LMFBR hypothetical overpower accident, 3:18171 
Safety engineering sixteenth quarterly report, May-July 1976, 
3:18101 (GEAP-13923-16) 
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Stochastic processes in thermal-hydraulic flow fields, 3:18135 
LMFBR TYPE REACTORS/FUEL ELEMENTS 
Status of mechanical properties and models for LMFBR and 
LWR fuel element modeling, 3:17742 
LMFBR TYPE REACTORS EL PELLETS 
a effect of shutdown cracks in TREAT-tested fuel 
ins, 3:1 
LMFBR TYPE REACTORS/FUEL PINS 
Advanced safety analysis. Eleventh quarterly report, March-May 
1977, 3:18107 (GEFR-14038-11) 
— - fuel-cladding chemical interaction at high burnup, 
17 
Analysis of the transient correction factor in TREAT reactor 
experiments, 3:18081 
Effective equation-of-state measurements on uranium dioxide, 
18199 


Feasibility of irradiating ***U/***Th metal fuel experiments in 
EBR-II, 3:17741 
HEDL mixed oxide fuels fabrication Svieneet. Quarterly 
a report, January-March 1977, 3:17710 (HEDL-TME- 
7- 
In-pile homogenization of mixed-oxide fuel, 3:17734 
Interaction between hyperstoichiometric (U,Pu)C and molten 
stainless-steel shroud material, 3:17735 
Pin-diameter optimization of homogeneous and tightly coupled 
heterogeneous **°U-Th metal-fueled LMFBRs, 3:17789 
~— = in the dynamic vaporization of uranium dioxide, 
:181 
Some comments on shock-induced fragmentation and detonating 
thermal explosions, 3:17767 
Th-U metallic fuel: LMFBR potential based on EBR-II driver-fuel 
performance, 3:17739 
— considerations of rate effects in uranium dioxide, 
18198 
LMFBR TYPE REACTORS/FUEL-CLADDING 
INTERACTIONS 
— of fuel-cladding chemical interaction at high burnup, 
17733 
Effects of stoichiometry on cladding attack in mixed-oxide fuels to 
~ 3.6 at.% burnup, 3:17732 
Interaction between hyperstoichiometric (U,Pu)C and molten 
stainless-steel shroud material, 3:17735 
LMFBR TYPE REACTORS/FUEL-COOLANT INTERACTIONS 
CAMEL single-pin fuel sweepout test C2, 3:18148 
Effect of internal radiation on the contact interface temperature 
between UO: and sodium, 3:17768 
Effects of internal circulation velocity and noncondensible gas on 
vapor condensation from a rising bubble, 3:18180 
Experiments in the formation of particulate debris beds by contact 
of molten core debris with sodium, 3:17760 
Some comments on shock-induced fragmentation and detonating 
thermal explosions, 3:17767 
Vapor film collapse during subcooled film boiling and its 
application to molten metal coolant interactions, 3:17557 
LMFBR TYPE REACTORS/HEALTH HAZARDS 
Inhalation dose conversion factors for various radionuclides 
associated with Liquid Metal Fast Breeder Reactors. Part 2, 
3:19995 (GEFR-00257) 
LMFBR TYPE REACTORS/HEAT EXCHANGERS 
Economical removal of sodium water reaction products (SWRP) 
from an LMFBR intermediate heat transport system (IHTS), 
3:17702 (CONF-761 107-28) 
LMFBR TYPE REACTORS/HYDROGEN METERS 
Calibration system for hydrogen meters in sodium, 3:17737 
LMFBR TYPE REACTORS/LOSS OF COOLANT 
oy response of an LMFBR primary system to pipe rupture, 
:18235 
LMFBR TYPE REACTORS/LOSS OF FLOW 
28-pin cladding relocation experiments, 3:18144 
Approach for treating two-dimensional coolant boiling in an 
LMFBR fuel subassembly, 3:18193 
Boiling incoherency effects in unprotected loss-of-flow accidents, 
3:18170 
Comparision of SAS3D LOF transient analyses for 1200-MW(e) 
LMFBR conventional and nonconventional core designs, 
3:18202 
Dispersive potential of irradiated breeder reactor fuel during a 
thermal transient, 3:18200 
Doppler reactivity uncertainties and their effect upon a 
hypothetical LOF accident, 3:18252 
Empirical fuel motion model for TREAT loss-of-flow test Fl, 
3:18142 
Implicit Eulerian hydrodynamics technique for multicomponent 
systems, 3:17686 
Natural-circulation decay heat removal in an LMFBR, 3:18173 
Pin plenum fission gas release model to describe fission gas effects 
in a voided channel, 3:18203 
Post-test evaluation of the SLSF loss-of-flow safety experiment 
P2, 3:18149 
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Some comments on sodium behavior (boiling) in LMFBR wire- 
wrapped subasemblies, 3:18194 
LMFBR TYPE REACTORS/MELTDOWN 


Application of ultrasonic thermometry in LMFBR safety research, 


3:18121 (SAND-77-1157C) 

Combined motion of fuel and coolant under high-ramp transient 
overpower conditions, 3:18166 

Effect of thermal stress on oxide crusts, 3:17766 

Effects of noncondensible void fraction on freezing of flowing 
fluids, 3:18176 

Energy increase from bubble collapse following recriticality in 
large molten pools, 3:18186 

EOS series of experiments in TREAT, 3:18151 

Finite-difference methods in multi-dimensional two-phase flow, 
3:18109 (LA-UR-77-2378) 

Flow ot ee in two-phase volume-heated boiling 

Is, 3:1 

FOAM: a aadioel flow regime in a volume-heated boiling pool, 

3:18178 


Fragmentation dynamics of molten UO: in sodium under TOP 
conditions, 3:18143 

Freezing of a flowing liquid inside a melting tube, 3:18146 

Heat transfer from a round-bottom pool generating heat internally, 
3:17765 

Investigation of molten-fuel relocation dynamics with simulant 
fluids, 3:18145 

Simplified multicomponent phase transition model, 3:18179 


LMFBR TYPE REACTORS/MOLTEN METAL-WATER 


REACTIONS 

Economical removal of sodium water reaction products (SWRP) 
from an LMFBR intermediate heat transport system (IHTS), 
3:17702 (CONF-761 107-28) 

Investigations into the sodium-steam surface interaction on a 
stagnant pool, 3:18111 (NEDM-14149) 


LMFBR TYPE REACTORS/PERFORMANCE TESTING 


Mobile helium cooling loop system for in-reactor PAHR 
experiments, 3:18051 


LMFBR TYPE REACTORS/PIPES 


Comparisons of REXCO and ICEPEL code calculations with 
tests of plastically deformable pipes filled with compressible 
fluids, 3:18158 


LMFBR TYPE REACTORS/?OWER DISTRIBUTION 


Reduction of power distribution sensitivity in heterogeneous 
LMFBRsg, 3:17797 


LMFBR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 


Acoustic detection of boiling in sodium test loops, 3:17772 

Computer model for tritium transport in and release from the 
CRBRP and other LMFBRs, 3:17755 

Investigation of the impurity deposition rate of the plugging 
indicator, 3:17771 

Sodium circulating system for a reactor (Patent), 3:17817 


LMFBR TYPE REACTORS/RADIOACTIVE EFFLUENTS 


Inhalation dose conversion factors for various radionuclides 
associated with Liquid Metal Fast Breeder Reactors. Part 2, 
3:19995 (GEFR-00257) 

LMFBR TYPE REACTORS/REACTIVITY METERS 

LMFBR reactivity surveillance using ex-core detectors, 3:17800 


LMFBR TYPE REACTORS/REACTOR ACCIDENTS 


Advanced safety analysis. Eleventh quarterly report, March-May 
1977, 3:18107 (GEFR-14038-11) 

Comparison of computer code predictions with COVA 
experiments, 3:18159 

Dynamic boiling tests in a 19-pin simulated LMFBR fuel 
assembly, 3:18192 

EDF research on fast neutron reactors, 3:18251 (DOE-tr-28) 

Intersubassembly incoherencies and grouping eo pat in 
LMFBR hypothetical overpower accident, 3:18171 

Measurements of sodium oxide agglomerate properties, 3:17751 

Post-accident heat removal in LMFBRs, 3:18108 (GEFR-SP-023) 

Safety of fast reactors, 3:18136 

Some approximations in aerosol behavior models for source-term 
computation, 3:17752 

Spatially continuous approach to the description of incoherencies 
in fast reactor accident analysis, 3:18253 

Thermodynamic properties of sodium for safety analysis, 3:17769 

LMFBR TYPE REACTORS/REACTOR COMPONENTS 

User's guide for the Reliability Analysis System (RAS), 3:18126 
(TREE-1168) 

LMFBR TYPE REACTORS/REACTOR COOLING SYSTEMS 

Development and testing of a tritium meter for sodium systems, 
3:17794 

Electromagnetic pump for FBR, 3:17720 

Leak detector of liquid sodium (Patent), 3:17816 

Pressure pulse propagation in piping analytical/experimental 
comparison (TRANSWRAP code), 3:18112 (NEDM-14161) 

Tank of sodium cooled fast reactor (Patent), 3:18257 

LMFBR TYPE REACTORS/REACTOR CORE DISRUPTION 

a structural response to a molten core disassembly, 

18156 


LMFBR TYPE REACTORS/REACTOR MATERIALS 


Analysis of the ZPPR-5 critical experiments: simulatin 
hypothetical core disruptive accidents, 3:18105 (GEFR-00109) 
Bubble collapse reactivity increases in boiling fuel/steel pools, 
3:18188 
on _— imaging of reactor-illuminated LMFBR fuel pins, 
Condensation of fuel onto the above-core structure macee be 
LMFBR core-disruptive accident, 3:18115 (NUREG-O. 
Dispersive potential of irradiated breeder reactor fuel nae a 
thermal transient, 3:18200 
Effects of internal circulation velocity and noncondensible gas on 
vapor condensation from a rising bubble, 3:18180 
Fission gas bubble modeling for LMFBR accidents, 3:18204 
Fuel vapor transport through a sodium pool, 3:17757 
Gravitational agglomeration of aerosols, 3:17753 
Heat conduction by MWR using semi-infinite media trial 
functions, 3:18141 
Internal pressurization in solid mixed-oxide fuel due to transient 
fission gas release, 3:18133 
Large-scale sodium interactions: preliminary test results for 
limestone concrete, 3:18162 
Nonprototypic effects due to fuel length and number of pins in in- 
pile testing, 3:18153 
Reactor development program. Progress report, September 1977, 
3:18091 (ANL-RDP-63) 
SIMMER-VENUS II comparison for mechanical disassembly of 
an LMFBR, 3:18181 
Stochastically variable parameters in probabilistic accident 
analysis, 3:18184 
Thermal behavior of concrete, 3:18163 
Transport-diffusion comparisons for small core LMFBR 
disruptive accidents, 3:18116 (ORNL/CSD/TM-38) 
Transport/diffusion comparisons for small-core LMFBR 
disruptive accidents, 3:18185 
Vapor-explosion experiments with subcooled Freon, 3:18090 
(ANL-77-43) 
Void reactivity effects on fast reactor HCDA excursion energy, 
3:18187 
LMFBR TYPE REACTORS/REACTOR CORE RESTRAINTS 
Core restraint engineering. Twelfth quarterly report, May-June 
1977, 3:17709 (GEFR-14031-12) 
Reactor development program. Progress report, September 1977, 
3:18091 (ANL-RDP-63) 
LMFBR TYPE REACTORS/REACTOR CORES 
Advanced safety analysis. Eleventh quarterly report, March-May 
1977, 3:18107 (GEFR-14038-11) 
Assessment of the breeding potential of U-Pu-Zr metal-fueled 
1200-MW(e) LMFBRs, 3:17787 
Comparision of SAS3D LOF transient analyses for 1200-MW(e) 
LMFBR conventional and nonconventional core designs, 
3:18202 
Design configurations for controlling sodium void worth in large 
FBR cores, 3:17785 
Effect of nonuniform gaps on compaction of an LMFBR core, 
3:17784 
Effect on performance of core height reduction in 1200-MW(e) 
LMFBRsg, 3:17786 
Impact of bypass flow on thermal transients in LMFBR, 3:17782 
NUBOW. 2D inelastic: a computer program for the bowing 
history of reactor cores, 3:17790 
ORIFIS: a computer core to distribute reactor core coolant in 
large FBRs, 3:17783 
LMFBR TYPE REACTORS/REACTOR INSTRUMENTATION 
Investigation of the impurity deposition rate of the plugging 
indicator, 3:17771 
Use of gallium and its alloys as high-temperature couplants for 
acoustic transducers, 3:17770 
LMFBR TYPE REACTORS/REACTOR KINETICS 
Comparison of the performance of several neutron diffusion 
computer codes for a fast breeder reactor, 3:17723 
Reactor development program. Progress report, September 1977, 
3:18091 (ANL-RDP-63) 
LMFBR TYPE REACTORS/REACTOR MAINTENANCE 
Fuel handling and storage system for large commercial LMFBRs, 
3:17811 
LMFBR TYPE REACTORS/REACTOR MATERIALS 
Applications of simulation experiments in LMFBR core materials 
technology, 3:19048 (CONF-760673-) 
Liquid-metal valves, 3:17728 
Material consideration for large sodium-heated steam generators, 
3:17729 
Material selection for a sodium-heated steam generator, 3:17730 
Microstructural characterization of advanced ferrous alloys 
exposed to liquid sodium, 3:19001 (HEDL-SA-1225FP(Rev.)) 
Microstructural changes in ion-irradiated commercial alloys (475 
to 725°C), 3:19104 
Thermal conductivity and thermal behavior of absorber materials 
for fast breeders, 3:19142 (BNWL-tr-266) 





LMFBR TYPE REACTORS/REACTOR PROTECTION 


Time creep tests on irradiated specimens for the Mol 1A] radiation 
rogram, 3:17812 (EURFNR-1405) 
LMFBR TYPE REACTORS/REACTOR PROTECTION 
SYSTEMS 
Experiments and analyses for an LMFBR inherent shutdown 
system, 3:17750 
Reactor safety, 3:18245 
LMFBR TYPE REACTORS/REACTOR SAFETY 
Advanced safety analysis. Eleventh quarterly report, March-May 
* 1977, 3:18107 (GEFR-14038-11) 
LMFBR TYPE REACTORS/REACTOR VESSELS 
Analysis of slug impact and coolant —_ using a hybrid 
Lagrangian- udasion method, 3:18157 
Comparison of computer code predictions with COVA 
experiments, 3:18159 
Nuclear reactor with rotating closure (Patent), 3:17814 
LMFBR TYPE REACTORS/REMOTE HANDLING 
EQUIPMENT 
Fuel handling and storage system for large commercial LMFBRs, 
17811 


LMFBR TYPE REACTORS/RHR SYSTEMS 
First in-reactor experiment with simulated LMFBR debris bed, 


3:17759 
LMFBR TYPE REACTORS/SCRAM 
— and analyses for an LMFBR inherent shutdown 
system, 3:17750 
LMFBR TYPE REACTORS/SPECIFICATIONS 
Reactor safety, 3:18245 
LMFBR TYPE REACTORS/SPENT FUEL STORAGE 
Criticality calculations for fast reactor fuel storage facilities, 
17746 


LMFBR TYPE REACTORS/STEAM GENERATORS 
Calibration system for hydrogen meters in sodium, 3:17737 
Corrosion critique of the 2 1/4 Cr-1 Mo steel for LMFBR steam 
generation system applications, 3:17712 (NUREG-0387) 

Critical heat flux tests at low water flow and 7.3 MPa: interim 
report, 3:17701 (ANL-CT-78-10) 

Large-amplitude thermal oscillations measured in an LMFBR 
steam generator tube, 3:17778 

Material consideration for large sodium-heated steam generators, 
3:17729 

Material selection for a sodium-heated steam generator, 3:17730 

Self-wastage phenomena. Volume II. Experimental data from GE 
test facilities, 3:17707 (GEFR-00051(L)-2) 

Sodium-water reaction testing in the LLTR, 3:17738 

Steam generators of sodium cooled fast reactors, 3:17721 

Steam generator materials engineering twelfth quarterly report, 
April-June 1977, 3:17708 (GEFR-14029-12) 
LMFBR TYPE REACTORS/SUPERHEATERS 
Nuclear power plant (Patent), 3:17818 
LMFBR TYPE REACTORS/THORIUM CYCLE 
233-232 Th fuel cycle as an alternative to LMFBRs, 3:17804 
Feasibility of irradiating 7**U/?5*Th metal fuel experiments in 
EBR-II, 3:17741 

Performance characteristics of thorium cycle in CANDU reactors 
and LMFBRs, 3:17806 

Performance of various fuel cycles based on thorium in LMFBRs, 
3:17808 

Realities of utilizing thorium-based fuels in LWRs and LMFBRs, 
3:17743 

Use of thorium in LMFBR blankets, 3:17807 

LMFBR TYPE REACTORS/TRANSIENTS 
CURL: a transient simulation code for LMFBRs, 3:18174 
PLOOP code for the primary loop coolant flow and heat transfer 

analysis of certain pool-type LMFBRs, 3:18175 
Simplified method of computing cladding and fuel strain during a 
slow overpower transient, 3:18168 

LMFBR TYPE REACTORS/VALVES 
Liquid-metal valves, 3:17728 

LMFBR TYPE REACTORS/VOID COEFFICIENT 
Performance of 1000-MW(e) mixed fuel cycle LMFBRs (*°°U-Th 

cycle), 3:17798 
LNG 
See LIQUEFIED NATURAL GAS 
LOAD MANAGEMENT/COST BENEFIT ANALYSIS 
Evaluation and classification of load management equipment, 
3:17469 (FEA/D-77/209) 
a for load-control applications: a Wisconsin perspective, 
17431 

LOAD MANAGEMENT/FEASIBILITY STUDIES 

oe for load-control applications: a Wisconsin perspective, 
17431 

LOAD MANAGEMENT/RESEARCH PROGRAMS 

Program plan for research, development and demonstration of 
load management on the electric power system, 3:17468 
(ERDA-77-40) 

LOAD MANAGEMENT/REVIEWS 

renee: an alternate solution to supply management, 
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LOADING MACHINES (REACTOR) 
See REACTOR CHARGING MACHINES 
LOADING (REACTOR) 
See REACTOR FUELING 
LOCAL GROUP 
See GALAXIES 
LOFT REACTOR/BLOWDOWN 
RELAP4 pre-test predictions for the LOFT transient (blowdown) 
DNB tests in the Columbia University test loop, 3:18030 (LTR- 


20-65) 
LOFT REACTOR/FUEL ASSEMBLIES 
RELAP% pre-test predictions for the LOFT transient (blowdown) 
DNB tests in the Columbia University test loop, 3:18030 (LTR- 
20-65) 
LOFT REACTOR/LOSS OF COOLANT 
Posttest RELAP4 analysis of LOFT experiment L1-4, 3:18031 
(TREE-NUREG-1183) 
LOFT REACTOR/REACTOR OPERATION 
——a | the first three nonnuclear tests in the LOFT facility, 
il 
LOGIC CIRCUITS/DESIGN 
7600 6400 CSIC” TUB” logic schematics (Apr 1977) (Engineering 
Materials) (540 drawings), 3:19534 (CAPE-2598) 
LONGWALL MINING 
See also COAL MINING 
LONGWALL MINING/HYDRAULIC EQUIPMENT 
Operation of hydraulic prop supports with sharp bowing of the 
roof, 3:16530 
LONGWALL MINING/MINING EQUIPMENT 
Longwall prospects--USA and UK, 3:16484 
oe at Coalbrook Longwall fulfils its promise, 
1 
Printed gaskets and multi-bore pilot hose improve control of coal- 
mine roof supports, 3:16536 
bie al and organization of maintenance work in coal mines, 


LONGWALL MINING/PLANNING 
Longwall prospects--USA and UK, 3:16484 
LONGWALL MINING/PRODUCTIVITY 
Improving the technology of mining coal at the L. I. Lutugin 
mine, 3:16528 
Increasing the productivity of the Vostochnaya mine with low 
expenditures, 3:16527 
LONGWALL MINING/ROCK MECHANICS 
Model studies of strata movement around a longwall face, 3:16516 
LONGWALL MINING/SUPPORTS 
Effect of sharp roof movements on the operation of hydraulic 
supports, 3:16521 
Longwall support load predictions from geological information, 
3:16486 
LOOSE PARTS MONITORING 
Noise diagnostics for safety assessment. Quarterly progress report, 
July-September 1977 (BWR; PWR), 3:18119 (ORNL/NUREG/ 
TM-161) 
LOS ALAMOS MESON PHYSICS FACILITY 
See LAMPF LINAC 
LOSS CONE INSTABILITY 
Ion temperature gradient driven drift cyclotron instabilities, 
3:20560 (LAPS-10B) 
LOSS CONE INSTABILITY/STABILIZATION 
Stability of ripple-assisted neutral beam injection against loss-cone 
modes, 3:20588 
LOSS OF COOLANT 
Effects of pressures and materials to the quenching of solids 
(BWR, PWR), 3:18221 
Initial results of SUNYAB/EPRI combined injection reflood 
studies (PWR), 3:18222 
LOSS OF COOLANT/CRITICAL HEAT FLUX 
Critical heat flux during a loss-of-coolant accident (BWR; PWR), 
3:18137 
LOSS OF COOLANT/ECCS 
Fission product gamma-ray energy absorption in emergency 
cooling solutions (BWR, PWR), 3:18212 
LOSS OF COOLANT/FISSION PRODUCT RELEASE 
Fission product release in an HTGR following a LOCA, 3:17675 
LOSS OF COOLANT/FLUID FLOW 
LOFT broken loop mass flow measurements uncertainty analysis, 
3:18127 (TREE-NUREG-1191) 
LOSS OF COOLANT/HEAT TRANSFER 
Countercurrent flow limitation correlation for BWR bundles 
during LOCA, 3:18217 
Generalized model for predicting mass effluence during reflooding 
(PWR), 3:18216 
TACO: fuel pin performance analysis (PWR; BWR), 3:18092 
(BAW-10087A(Rev.1)) 
B experimental study of reflood heat transfer (BWR, PWR), 
718220 
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LOSS OF COOLANT/HOT CHANNEL FACTOR 
Consideration of uncertainties in the specification of core hot 
channel factor limits (PWR), 3:18130 (WCAP-9181) 
LOSS OF COOLANT/HYDRAULICS 
Choice of a vent flow formulation for subcompartment analysis 
(PWR, BWR), 3:18208 
Countercurrent flow limitation correlation for BWR bundles 
during LOCA, 3:18217 
Generalized model for predicting mass effluence during reflooding 
(PWR), 3:18216 
eae response of an LMFBR primary system to pipe rupture, 
3:18235 
Role of Taylor mg during vent clearing ina BWR 
suppression pool, 3:18207 
UCB experimental study of reflood heat transfer (BWR, PWR), 
3:18220 
LOSS OF COOLANT/MATHEMATICAL MODELS 
TACO: fuel pin performance analysis (PWR; BWR), 3:18092 
(BAW-10087A(Rev.1)) 
WRAP: user convenient relap code package (BWR; PWR), 
3:18098 (DP-MS-77-103) 
LOSS OF COOLANT/PRESSURE GRADIENTS 
Nonequilbrium states in the evaluation of containment pressure- 
temperature transients (PWR, BWR), 3:18209 
Reactor cavity pressurization relief with rotating neutron shield 
tanks (PWR), 3:18210 
Role of Taylor instability during vent clearing ina BWR 
suppression pool, 3:18207 
LOSS OF COOLANT/PRESSURE SUPPRESSION 
Mark II lead plant topical report: pool boundary and main vent 
chugging loads justification (BWR), 3:18113 (NEDO-23617) 
Results from the 1/5-scale Mark I BWR pressure suppression 
experiment, 3:18129 (UCRL-80221) 
LOSS OF COOLANT/RHR SYSTEMS 
Post-LOCA long term cooling evaluation model (PWR), 3:18095 
(CENPD-254) 
LOSS OF COOLANT/STRESSES 
Analytical methods description: reactor coolant system 
hydrodynamic loadings during a loss-of-coolant accident (PWR; 
CRAFT 2 CODE), 3:18093 (BAW-10132) 
Availabilty of a pressurized water reactor pressure vessel after 
small LOCA, 3:18215 
Mark C fuel assembly: LOCA-seismic analyses (PWR), 3:18094 
(BAW-10133) 
LOSS OF COOLANT/TEMPERATURE GRADIENTS 
Nonequilbrium states in the evaluation of > pressure- 
temperature transients (PWR, BWR), 3:18209 


Probabilistic assssment of fuel rod ballooning in large-bundle 
LOCA experiments (BWR, PWR), 3:18230 
LOSS OF COOLANT/TWO-PHASE FLOW 
Advanced Two-Phase Instrumentation re. Quarterly 


progress report, April-June 1977 (BWR; 
(ORNL/NUREG/TM-140) 
LOSS OF FLOW 
Dispersive potential of irradiated breeder reactor fuel during a 
thermal transient (LMFBR), 3:18200 
LOSS OF FLOW/AFTER-HEAT REMOVAL 
Natural-circulation decay heat removal in an LMFBR, 3:18173 
LOSS OF FLOW/BOILING 
Approach for treating two-dimensional coolant boiling in an 
LMFBR fuel subassembly, 3:18193 
LOSS OF FLOW/FUEL ASSEMBLIES 
Boiling incoherency effects in unprotected loss-of-flow accidents 
(LMFBR), 3:18170 
Some comments on sodium behavior (boiling) in LMFBR wire- 
wrapped subasemblies, 3:18194 
LOSS OF FLOW/FUEL ELEMENT FAILURE 
Pin plenum fission gas release model to describe fission gas effects 
in a voided channel (LMFBR), 3:18203 
Post-test evaluation of the SLSF loss-of-flow safety experiment P2 
(LMFBR), 3:18149 
LOSS OF FLOW/HEAT TRANSFER 
Natural-circulation decay heat removal in an LMFBR, 3:18173 
LOSS OF FLOW/HYDRAULICS 
Implicit Eulerian hydrodynamics technique for multicomponent 
systems (LMFBR), 3:17686 
Natural-circulation decay heat removal in an LMFBR, 3:18173 
LOSS OF FLOW/MATHEMATICAL MODELS 
Implicit Eulerian hydrodynamics technique for multicomponent 
systems (LMFBR),. 3:17686 
LOSS OF FLOW/MELTDOWN 
28-pin cladding relocation experiments (LMFBR), 3:18144 
Empirical fuel motion model for TREAT loss-of-flow test Fl 
(LMFBR), 3:18142 
LOSS OF FLOW/POWER COEFFICIENT 
Comparision of SAS3D LOF transient analyses for 1200-MW(e) 
eto conventional and nonconventional core designs, 
:18202 


WR), 3:18117 


LWBR TYPE REACTORS/ECONOMICS 


LOSS OF FLOW/REACTIVITY INSERTIONS 
a! reactivity uncertainties and their effect upon a 
thetical LOF accident (LMFBR), 3:18252 
Loss’ F FLOW/SIMULATION 
Post-test evaluation of the SLSF loss-of-flow safety experiment P2 
(LMFBR), 3:18149 
LOSS OF FLUID TEST REACTOR 
See LOFT REACTOR 
LOW DOSE IRRADIATION/BIOLOGICAL RADIATION 
EFFECTS 
Modeling techniques for predicting long-term consequences of the 
effects of radiation on natural — populations and 
ecosystems (Biological effects of release of radionuclides into 
aquatic environments), 3:19807 (CONF-771115-2) 
LOW OSE IRRADIATION/HEALTH HAZARDS 
Medical concerns: mindless use of technology: genetic damage 
from low level radiation, 3:19961 
LOW DOSE IRRADIATION/MATHEMATICAL MODELS 
Modeling techniques for predicting long-term consequences of the 
effects of radiation on natural aquatic populations and 
ecosystems (Biological effects of release of radionuclides into 
aquatic environments), 3:19807 (CONF-771115-2) 
LOW-BETA PLASMA/PLASMA SIMULATION 
Waterbag methods in magnetohydrodynamics, 3:20543 
LOWELL TECHNICAL INSTITUTE REACTOR 
See LTIR REACTOR 
LP-GAS 
See LIQUEFIED PETROLEUM GASES 
LT-3 TOKAMAK/HELICAL INSTABILITY 
Fast-growing helical MHD modes during the disruptive instability 
in LT-3 tokamak, 3:20579 
LTIR REACTOR/REACTOR OPERATION 
Utilization of the University of Lowell reactor, 3:18065 
LUBRICANTS 
See also LUBRICATING OILS 
gag 2 eta al ba coe re lg 
igh-performance lubrication saves energy, 3:18618 
LUBRI ATING OILS 
See also WASTE OILS 
LUBRICATING OILS/CHEMICAL ANALYSIS 
Inductively coupled plasma-atomic emission spectrometry: trace 
elements in oil matrices, 3:16735 (IS-T-790) 
LUBRICATING OILS/RECYCLING 
Comparison of BERC re-refining process with acid/clay/ 
distillation process, 3:16683 (BERC/RI-77/19) 
Oil soluble polymeric flocculants (Patent), 3:18822 
Process for regenerating lubricating oils eed 3:16685 
LUCIE-1 REACTOR/CONTROL ROD W 
Error analysis in reactivity mest mit ~ 17987 
LUNG CLEARANCE/MEASURING METHODS 
Radioisotope scintigraphy for the study of dynamics of amine 
regulation by the human lung, 3:19889 
LUNGS/BIOLOGICAL RADIATION EFFECTS 
Hot particle program (?'°Po, 7°*Pu, 7°°Pu, '*7Pm), 3:19992 (LA- 
6898-PR) 
LUNGS/HISTOLOGY 
Oil shale toxicity, 3:20036 (LA-6898-PR) 
LUNGS/PATHOLOGY 
Oil shale toxicity, 3:20036 (LA-6898-PR) 
LUNGS/RADIATION DOSES 
SFACTOR: a computer code for calculating dose equivalent to a 
target organ per microcurie-day residence of a radionuclide in a 
source organ, 3:19993 (ORNL/NUREG/TMS85) 
LUNGS/SCINTISCANNING 
Radioisotope scintigraphy for the — of dynamics of amine 
regulation by the human lung, 3:19889 
LURGI PROCESS 
Assessment, selection, and development of procedures for 
determining the environmental acceptability of synthetic fuel 
plants based on coal. Appendix III, 3:16466 (FE-1795-3(Pt.3)) 
LURGI PROCESS/MATHEMATICAL MODELS 
Model studies on moving bed reactors: the Lurgi coal gasifier, 
3:16392 
LUTETIUM/SOLVENT EXTRACTION 
Extraction theory and form of the extraction complex of terbium, 
erbium, ytterbium, and lutecium in the synergistic system 
kerosene/HTTA/TBP/dilute HNOs, 3:1927 a 
LUTETIUM/SPECIFIC HEAT 
Explanation for the Schottky-like anomaly in the low temperature 
heat capacity of Lu-H alloys, 3:18957 (IS-M-110) 
Low temperature heat capacity of lutetium and lutetium hydrogen 
alloys, 3:18962 (1S-T-769) 
LUTETIUM HYDRIDES/SPECIFIC HEAT 
Low temperature heat capacity of lutetium and lutetium hydrogen 
alloys, 3:18962 (I1S-T-769) 
LWBR TYPE REACTORS/ECONOMICS 
Economic analysis of the light water breeder reactor, 3:17726 
Estimation, comparison, and evaluation of advanced fission power 
reactor generation costs, 3:17833 





LYMPHATIC SYSTEM 


LYMPHATIC SYSTEM 
See also THYMUS 
LYMPHATIC SYSTEM/MICE 

Lymphocyte formation, life span, fate, and potential for 
repopulating hemopoietic tissues of irradiated animals. Progress 
report, 1976-1977, 3:19907 (RLO-2225/T 16-28) 

LYMPHATIC SYSTEM/PHYSIOLOGY 

Lymphocyte formation, life span, fate, and potential for 
repopulating hemopoietic tissues of irradiated animals. Progress 
report, 1976-1977, 3:19907 (RLO-2225/T 16-28) 

LYMPHOBLASTOMAS 
See LYMPHOMAS 
LYMPHOCYTES 

Biological applications of the multiangle light-scattering flow 

system, 3:19855 (LA-6898-PR) 
LYMPHOCYTES/ANTIGEN-ANTIBODY REACTIONS 

Lymphocyte formation, life span, fate, and potential for 
repopulating hemopoietic tissues of irradiated animals. Progress 
report, 1976-1977, 3:19907 (RLO-2225/T 16-28) 

LYMPHOCYTES/BIOLOGICAL RADIATION EFFECTS 

External irradiation, 3:19965 (LA-6898-PR) 

Studies on the biophysical and biochemical basis of the 
radiosensitivity and interphase death of mammalian cells. 
Progress report, August 1, 1974-March 15, 1975, 3:19938 (RLO- 
2226-T 1-15) 

LYMPHOCYTES/CELL CULTURES 

Studies on the biophysical and biochemical basis of the 
radiosensitivity and interphase death of mammalian cells. 
Progress report, August 1, 1974-March 15, 1975, 3:19938 (RLO- 
2226-T 1-15) 

LYMPHOCYTES/LIFE SPAN 

Lymphocyte formation, life span, fate, and potential for 
repopulating hemopoietic tissues of irradiated animals. Progress 
report, 1976-1977, 3:19907 (RLO-2225/T 16-28) 

LYMPHOCYTES/METABOLISM 
Studies on the biophysical and biochemical basis of the 
radiosensitivity and interphase death of mammalian cells. 
Progress report, August 1, 1974-March 15, 1975, 3:19938 (RLO- 
2226-T 1-15) 
LYMPHOGRANULOMAS 

See LYMPHOMAS 
LYMPHOID CELLS 

See LYMPHOCYTES 
LYMPHOMAS/CHEMOTHERAPY 

Chemotherapy of non-Hodgkin lymphoma: the diffuse types, 
3:19896 (CONF-770991-1) 


MACHINE PARTS/LUBRICATION 
High-performance lubrication saves energy, 3:18618 
MACHINE TOOLS 
— analysis of circular vacuum chucks, 3:19360 (UCRL- 
52328) 
MACHINE TOOLS/CONTROL SYSTEMS 
DULCINEA: dual contour interpolator for eccentric axes, 
3:19353 (K/CSD/TM-19) 
Editing capability for direct numerical control. Milestone report, 
3:19350 (BDX-613-1688(Rev.)) 
Linear-induction-motor slide drive, 3:19361 (Y-2089) 
MAGNESIUM/ENERGY LEVELS 
Analysis of a-y angular correlations in presence of direct and 
compound nuclear contributions (Scattering amplitude, 
differential cross sections), 3:20286 
MAGNESIUM/ION EXCHANGE 
Cation a at pressures up to 400 M Pascals, 3:19268 (SRO- 
854-13) 
MAGNESIUM 24 TARGET/ALPHA REACTIONS 
—— function for **Mg(a.ay) near 6.0 MeV, 3:20279 (RLO/ 
1388-362) 
MAGNESIUM 24 TARGET/PROTON REACTIONS 
— —_ relevant to gamma-ray astronomy, 3:20265 (RLO/ 
-362) 
MAGNESIUM 26 TARGET/ALPHA REACTIONS 
Analysis of a-y angular correlations in presence of direct and 
compound nuclear contributions (Scattering amplitude, 
differential cross sections), 3:20286 
MAGNESIUM 26 TARGET/BERYLLIUM 9 REACTIONS 
(*Be,* Be) reaction at 50 MeV, 3:20274 
MAGNESIUM ALLOYS 
See also MAGNESIUM BASE ALLOYS 
MAGNESIUM ALLOYS/CRACKS 
Fatigue crack growth rates of structural alloys at 4K, 3:18934 
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MAGNESIUM ALLOYS/DECONTAMINATION 
Chemistry research and development. Research and development 
eae progress report, January-June 1977, 3:19339 (RFP- 


A) 
MAGNESIUM ALLOYS/FATIGUE 
Fatigue crack growth rates of structural alloys at 4K, 3:18934 
MAGNESIUM BASE ALLOYS/CRYSTAL UCTURE 
Structure of ordered alloys, 3:18884 (LBL-6654) 
MAGNESIUM BASE ALLOYS/ELECTRON MICROSCOPY 
Structure of ordered alloys, 3:18884 (LBL-6654) 
MAGNESIUM FLUORIDES/ABSORPTION SPECTRA 
Spectroscopic investigation of fluorophosphate and 
fluoroberyllate glasses activated by ions of trivalent neodymium 
(20A1(Pos)2-40BaF2-30-MgF2-10SrF2 and 44BeF:2-15AIF3- 
12CaF2--9SrF2-6MgF2-3BaF2-6KF), 3:19192 (UCRL-Trans- 


11306) 
MAGNESIUM FLUORIDES/NEUTRON DIFFRACTION 
—— pone studies of low dimensional magnetic systems, 
:191 
MAGNESIUM OXIDES 
See also SPINELS 
MAGNESIUM OXIDES/DEFORMATION 
High temperature plastic deformation in stoichiometric spinel 
1204), 3:19124 (COO-4217-2) 
“eS SIUM OXIDES/DUCTILE-BRITTLE TRANSITIONS 
High temperature plastic ——— in stoichiometric spinel 
‘M 1,04), 3:19124 (COO-4217-2) 

MAGNESIUM OXIDE 7ELECTRIC CONDUCTIVITY 

Thermal breakdown in MgO single crystals at high temperatures, 
3:19133 (CONF-77041 1-3) 

MAGNESIUM OXIDES/PHYSICAL RADIATION EFFECTS 
Defect aggregation in irradiated oxides, 3:19146 (COO-2119-18) 
De of irradiation damage in oxides, 3:19147 (COO- 

MAGNET COILS/COST 
Advantages of iron core in a tokamak, 3:20672 (CONF-771029-93) 

MAGNET COILS/DESIGN 
- Y magnetic field line design for TMX, 3:20684 (UCID- 

17635) 


TMX magnets: mechanical design, 3:20686 (UCRL-79752) 
MAGNET COILS/ELECTRICAL INSULATION 
Development of high-mechanical strength electrical insulations for 
tokamak toroidal field coils, 3:20676 (CONF-771029-137) 
MAGNET COILS/FABRICATION 
veraaia of an epoxy-insulated Marshall Coil, 3:20680 (LA-UR- 


7 
MAGNET COILS/PERFORMANCE TESTING 
— coil concepts for the LCP Facility, 3:20671 (CONF-771029- 


92) 
MAGNET COILS/SHAPE 
Bending free toroidal shells for tokamak fusion reactors, 3:20679 
(CONF-771029-145 
MAGNET COILS/SPECIFICATIONS 
DEALS magnet concept and its applications to high density, high 
field tokamak systems, 3:20665 (BNL-23413) 
Design and fabrication of the impurity study experiment (ISX) 
coils, 3:20669 (CONF-77 1029-90) 
Magnets for fusion reactors and plasma physics research: state of 
the art in the United States, 3:20667 (CONF-770842-17) 
MAGNET COILS/SUPPORTS 
Large coil program support structure conceptual design, 3:20673 
(CONF-771029-94) 
MAGNET COILS/TEST FACILITIES 
— coil concepts for the LCP Facility, 3:20671 (CONF-771029- 


) 
MAGNETIC BREMSSTRAHLUNG 
See SYNCHROTRON RADIATION 
MAGNETIC COILS 
See MAGNET COILS 
MAGNETIC DISKS/COMPUTER CODES 
CSUM: a utility routine that writes and verifies checksums in disk 
files, 3:20825 (UCID-30159) 
User/programmer guide for UCMD 60 comparison of Applicon 
disk files, 3:20810 (SAND-76-0743) 
MAGNETIC ENERGY STORAGE 
See also SUPERCONDUCTING MAGNETS 
MAGNETIC ENERGY STORAGE/ECONOMICS 
Energy storage on electric utility systems, 3:17435 
MAGNETIC ENERGY STORAGE/TECHNOLOGY 
ASSESSMENT 
Energy storage on electric utility systems, 3:17435 
MAGN TIC FIELDS 
See also GEOMAGNE TIC FIELD 
MAGNETIC FIELDS/BIOLOGICAL EFFECTS 
Effects of the magnetic field on trace element concentration 
factors, 3:198 
MAGNETIC FIELDS/CALCULATION METHODS 
Calculation of the field of a horizontal magnetic dipole in a 
borehole surrounded by an anisotropic medium, 3:16598 





APR. 30, 1978 


MAGNETIC FLUX/TRAPPING 
Permanent magnetic field in large superconducting cylinders. 
Final report, 3:20438 (EPRI-EL-541) 
MAGNETIC MIRROR TYPE REACTORS 
See also TMX DEVICES 
MAGNETIC MIRROR TYPE REACTORS/COMPUTER 
CODES 
Using the McGUS program to generate 3D mirror equilibria, 
3:20517 (UCID-17651) 
MAGNETIC MIRROR TYPE REACTORS/CYCLOTRON 
INSTABILITY 
Ion temperature gradient driven drift cyclotron instabilities, 
3:20560 (LAPS-10B) 
MAGNETIC MIRROR TYPE REACTORS/DESIGN 
Mechanical structure of the Mirror Hybrid Reactor Power Plant, 
3:20651 (UCRL-79638) 
MAGNETIC MIRROR TYPE REACTORS/DRIFT 
INSTABILITY 
Ion temperature gradient driven drift cyclotron instabilities, 
3:20560 (LAPS-10B) 
MAGNETIC MIRROR TYPE REACTORS/ENERGY 
BALANCE 
Power balance and impurities in two-component, multiple-mirror 
reactors, 3:20469 
MAGNETIC MIRROR TYPE REACTORS/IMPURITIES 
Power balance and impurities in two-component, multiple-mirror 
reactors, 3:20469 
MAGNETIC MIRROR TYPE REACTORS/LOSS CONE 
INSTABILITY 
Ion temperature gradient driven drift cyclotron instabilities, 
3:20560 (LAPS-10B) 
MAGNETIC MIRROR TYPE REACTORS/MAGNET COILS 
Magnets for fusion reactors and plasma physics research: state of 
the art in the United States, 3:20667 (CONF-770842-17) 
MAGNETIC MIRROR TYPE REACTORS/NEUTRAL ATOM 
BEAM INJECTION 
Effect of hot beam injection angle on twin beam mirrors, 3:20707 
(COO-2218-87) 
MAGNETIC MIRROR TYPE REACTORS/NEUTRAL BEAM 
SOURCES 
Fueling with neutral beams, 3:20717 (UCRL-80065) 
MAGNETIC MIRROR TYPE REACTORS/REVIEWS 
Scientific problems of fusion, solved and to be solved, 3:20633 
(UCRL-80333) 
MAGNETIC MIRROR TYPE REACTORS/TRITIUM 
RECOVERY 
Tritium handling in the Mirror Fusion Hybrid Reactor, 3:20733 
(UCRL-79740) 
MAGNETIC MIRROR TYPE REACTORS/VALVES 
Large rectangular bellows valve, 3:20768 (UCRL-79751) 
MAGNETIC MIRRORS/FLUTE INSTABILITY 
Self-adjusting feedback system for suppressing the flute instability, 
3:20573 
MAGNETIC MIRRORS/PLASMA CONFINEMENT 
Electron dynamics and the enhancement of Q in mirror-magnetic 
wells, 3:20464 
MAGNETIC MIRRORS/PLASMA DRIFT 
Equations of motion of a plasma in a slightly bumpy magnetic 
field, 3:20527 
MAGNETIC MIRRORS/Q-VALUE 
Electron dynamics and the enhancement of Q in mirror-magnetic 
wells, 3:20464 
MAGNETIC MONOPOLES/BIBLIOGRAPHIES 
Magnetic monopole bibliography. 3:20214 (FERMILAB-77/42) 
MAGNETIC MONOPOLES/REVIEWS 
Magnetic monopole bibliography. 3:20214 (FERMILAB-77/42) 
MAGNETIC SEPARATORS/PERFORMANCE TESTING 
Laboratory evaluation of magnetic separation for coal 
preparation, 3:16542 
MAGNETIC STORAGE DEVICES 
See also MAGNETIC DISKS 
MAGNETIC STORAGE DEVICES/PLANNING 
Multi-level mass store implementation, 3:20829 (UCRL-80456) 
MAGNETIC SURVEYS/DATA ANALYSIS 
Application of semi-automated and interactive magnetic 
interpretation techniques in petroleum exploration, 3:16602 
MAGNETIC VORTICES 
See MAGNETIC FLUX 
MAGNETOACOUSTIC WAVES/WAVE PROPAGATION 
Nonlinear magneto-acoustic dispersive waves, 3:20601 
MAINE/OIL SPILLS 
Casco Bay oil spill: problems of cleanup and disposal, 3:16702 
MAINE/POLLUTION LAWS 


Evaluation and development of passive tagging procedures for the 


identification of crude oil spilled on water, 3:16695 
MAINE YANKEE REACTOR/REACTOR MATERIALS 
Evaluation of the Maine Yankee Reactor beltline materials, 
3:19107 


MANAGEMENT/COMPUTER CODES 


MAIZE/ACID HYDROLYSIS 
Ethanol and furfural from corn, 3:17169 (CONF-770368-) 
MAIZE/BIOCHEMISTRY 

Effect of phosphate and uncouplers on substrate transport and 

oxidation by isolated corn mitochondria, 3:19858 
MAIZE/BIOCONVERSION 

Research and development opportunities (Use of corn residues for 
production of synthetic fuels and chemical feedstocks), 3:17173 
(CONF-770368-) 

MAIZE/PRODUCTION 
Corn production practices, 3:17168 (CONF-770368-) 
MAIZE/SEEDS 

B-aspartokinase from developing endosperm of maize (Protein 

quality in maize), 3:19838 
MAIZE/TRANSFERASES 
B-aspartokinase from developing endosperm of maize (Protein 
quality in maize), 3:19838 
MAIZE/USES 
Commercial use of corn cob residue, 3:17166 (CONF-770368-) 
MAIZE/WASTE PRODUCT UTILIZATION 

Research and development opportunities (Use of corn residues for 
production of synthetic fuels and chemical feedstocks), 3:17173 
(CONF-770368-) 

MAMMALS 
See also SWINE 
MAMMALS/ANTIGEN-ANTIBODY REACTIONS 

IgM-IgG switch looked at from a control theoretic viewpoint 

(Antigen-antibody reactions), 3:19906 (LA-UR-77-2625) 
MAMMALS/BIOLOGICAL RADIATION EFFECTS 

Plutonium in the biosphere (Sources and toxicity of Pu), 3:19739 

(ORNL-tr-4505) 
MAMMALS/IMMUNE REACTIONS 

IgM-IgG switch looked at from a control theoretic viewpoint 

(Antigen-antibody reactions), 3:19906 (LA-UR-77-2625) 
MAMMARY GLANDS/NEOPLASMS 
Medical concerns: mindless use of technology: genetic damage 
from low level radiation, 3:19961 
MAN 
See also ADULTS 
PATIENTS 
PERSONNEL 
WOMEN 
MAN/BIOLOGICAL RADIATION EFFECTS 

Effect of graded doses of ionizing radiation on the human testis. 
Progress report, October 1, 1975-Septemer 30, 1976, 3:19957 
(RLO/2405-2) 

MAN/CHROMOSOMES 

Chimpanzee chromosome 13 is homologous to human 
chromosome 2p, 3:19850 (CONF-770871-1) 

Chimpanzee chromosome 12 is homologous to human 
chromosome 2g, 3:19851 (CONF-770871-2) 

MAN/HEALTH HAZARDS 

Evaluation of carbon monoxide in blood samples from the second 
health and nutrition survey. Supplementary progress report, 
June 1-August 31, 1977 (CO content of blood from tobacco 
smokers and non-smokers), 3:20046 (COO-4023-2) 

Symposium on biological effects and measurement of radio 
frequency/microwaves, 3:20052 (FDA-77-8026) 

MAN/INTERNAL IRRADIATION 

Inhalation dose conversion factors for various radionuclides 
associated with Liquid Metal Fast Breeder Reactors. Part 2, 
3:19995 (GEFR-00257) 

Transfer coefficients for the prediction of the dose to man via the 
forage-cow-milk pathway from radionuclides released to the 
biosphere, 3:20000 (UCRL-51939) 

MAN/METABOLISM 

Metabolic and environmental aspects of fusion reactor activation 

products: niobium, 3:20047 (ORNL/TM-5496) 
MAN/RADIATION DOSES 

Inhalation dose conversion factors for various radionuclides 
associated with Liquid Metal Fast Breeder Reactors. Part 2, 
3:19995 (GEFR-00257) 

Response of LiF thermoluminescence dosimeters to natural 
environmental radiation, 3:19729 (HASL-313) 

Transfer coefficients for the prediction of the dose to man via the 
forage-cow-milk pathway from radionuclides released to the 
biosphere, 3:20000 (UCRL-51939) 

MAN/RESPIRATORY SYSTEM DISEASES 
Time series analysis of records of asthmatic attacks in New York 
City (Relation to air pollution), 3:20044 (COO-2874-22) 
MANAGEMENT 
See also ACCOUNTING 
ENERGY MANAGEMENT 
LOAD MANAGEMENT 
NUCLEAR MATERIALS MANAGEMENT 
MANAGEMENT/COMPUTER CODES 

FTE: a resource-allocation program for managers, 3:20794 

(UCRL-52244) 





MANGANESE/DISTRIBUTION 


MANGANESE/ DISTRIBUTION 
Rare earths, thorium, and other minor elements in sphene from 
some plutonic rocks in West-Central Alaska, 3:19743 
MANGANESE/ION COLLISIONS 
X-ray cross sections in ion-atom collisions, 3:20130 
MANGANESE/PHYSICAL RADIATION EFFECTS 
X-ray cross sections in ion-atom collisions, 3:20130 
MANGANESE/X-RAY EMISSION ANALYSIS 
Investigation of elemental analysis of water samples by radio-alpha 
induced x-ray emission spectroscopy, 3:19242 
MANGANESE 52/BETA-PLUS DECAY 
Half-life of 5*Mn, 3:20293 
Levels of 5*Cr populated in the decay of **V, °*Mn/sup g/ and in 
the sequence °*Fe —- °*Mn/sup m/ — **Cr, 3:20292 
MANGANESE 54/ADSORPTION 
Safety evaluation of the ground disposal of radioactive wastes. I. 
Influence of Ca** on the distribution coefficients of radioactive 
cations to ion exchangers, 3:16994 (ORNL-tr-4439) 
MANGANESE 54/HYPERFINE STRUCTURE 
Nuclear orientation studies of manganese in copper Kondo system, 
3:20291 (COO-1569-143) 
MANGANESE ALLOYS/COATINGS 
Protective coatings for high temperature alloys state of 
technology, 3:19036 
MANGANESE ALLOYS/CORROSION RESISTANCE 
Protective coatings for high temperature alloys state of 
technology, 3:19036 
MANGANESE ALLOYS/CRYSTAL STRUCTURE 
Ionic model for chromium, manganese, and iron impurities in 
copper, 3:18876 (COO-1 198-1188) 
MANGANESE ALLOYS/CRYSTAL-PHASE 
TRANSFORMATIONS 
Isothermal transformation studies on the effect of alloying 
elements (Mo, Ni, Cr, Mn, Al, Si, Co) in steels on the kinetics of 
the austenite to bainite transformation, 3:18882 (LBL-6068) 
MANGANESE ALLOYS/MAGNETIC PROPERTIES 
Ferromagnetic behavior of disordered MnPt films produced by rf 
sputtering, 3:18961 (IS-M-119) 
MANGANESE CHLORIDES/CATALYTIC EFFECTS 
Influence of chlorine and chlorides on the gasification of carbon, 
3:16393 
MANGANESE FLUORIDES/NEUTRON DIFFRACTION 
Neutron scattering studies of low dimensional magnetic systems, 
3:19170 
MANGANESE PHOSPHIDES/ENTHALPY 
Dimanganese phosphide, MnzP: heat capacity from 5 to 350 K, 
magnetic entropy, and thermodynamic functions to 1300 K, 
3:19292 
MANGANESE PHOSPHIDES/ENTROPY 
Dimanganese phosphide, Mn2P: heat capacity from 5 to 350 K, 
magnetic entropy, and thermodynamic functions to 1300 K, 
3:19292 
MANGANESE PHOSPHIDES/FREE ENTHALPY 
Dimanganese phosphide, MnzP: heat capacity from 5 to 350 K, 
magnetic entropy, and thermodynamic functions to 1300 K, 
3:19292 
MANGANESE PHOSPHIDES/SPECIFIC HEAT 
Dimanganese phosphide, MnzP: heat capacity from 5 to 350 K, 
— entropy. and thermodynamic functions to 1300 K, 
3:19292 
MANIPULATORS/CONTROL SYSTEMS 
TRIAC output control system for two-phase servo-driven master- 
slave manipulators, 3:19432 
MANIPULATORS/DECONTAMINATION 
Remote decontamination facility and repair station for hot cell 
manipulators, 3:19430 
MANIPULATORS/DESIGN 
Power-assisted 45-kg (100-Ib) grip system for master-slave 
manipulators, 3:19431 
SM-229: a new compact servo master-slave manipulator, 3:19433 
MANIPULATORS/MAINTENANCE 
Remote decontamination facility and repair station for hot cell 
manipulators, 3:19430 
MANNOSE/FERMENTATION 
Effects of mixing. temperature, and nutrient concentration on the 
fermentation of a mixed sugar solution simulating the hexose 
content of waste sulfite liquor, 3:17107 
MANUFACTURING/ENERGY ANALYSIS 
Use and abuse of energy intensities, 3:18300 
MANUFACTURING/ENERGY CONSUMPTION 
Energy consumption data base. Volume III, Chapter 4, summary. 
— sector, SIC 20-39. Final report, 3:18487 (TID- 
6) 
Energy consumption data base. Volume II. User’s manual. Final 
report, 3:18488 (TID-27987) 
Energy consumption data base. Volume I. Summary document. 
Final report, 3:18489 (TID-27988) 


ERA Vol. 3, No. 8 


Energy consumption data base. Volume III. weoont we chapter 
to sectoral studies documentation. Final re — (Data base 
contents and glossary of terms), 3:18492 (TID-27991) 

MANURES/ANAEROBIC DIGESTION 

Fuel gas production from animal waste. Report of quarterly 
review meeting, Palo Alto, California, December 13-14, 1976. 
Dynatech report No. 1573, 3:17179 (COO/2991-11) 

Potential of bio-gas plants, 3:17104 

Safety and design considerations for farm digesters, 3:17103 

MANURES/BIODEGRADATION 
Thermophilic methane production from cattle waste, 3:17108 
MANY-BODY PROBLEM 
See also THREE-BODY PROBLEM 
TWO-BODY PROBLEM 

Applications of three-body methods to many-body hadronic 

systems, 3:20373 
MANY-BODY PROBLEM/COUPLED CHANNEL THEORY 

Time-dependent, many-body scattering theory and nuclear 

reaction applications, 3:20360 (COO-3235-82) 
MANY-BODY PROBLEM/COUPLING 
Existence and reality of solutions of the coupled-cluster equations, 


3:202 
MANY-BODY PROBLEM/ELECTRONS 
Linked-diagram expansion of the ground state of a many-electron 
system: a time independent derivation, 3:20156 
MANY-BODY PROBLEM/ENERGY LEVELS 
Coupled-cluster method for excitation energies, 3:20239 
MARCOULE PHENIX REACTOR 
See PHENIX REACTOR 
MARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
MARS PLANET/EXPLORATION 
Mars viking surface sampler subsystem, 3:19367 
MARSHES/NUTRIENTS 
Nutrient dynamics of freshwater riverine marshes and the role of 
emergent macrophytes, 3:19767 (CONF-770248-1) 
MARTENSITE/CRYSTAL STRUCTURE 
Morphology, crystallography and formation of dislocated (lath) 
martensites in steels, 3:18883 (LBL-6242) 
MARYLAND/ENERGY POLICY 
State legislatures and energy policy in the Northeast: energy 
facility siting and legislative action, 3:18422 (BNL-50679) 
MASS SPECTROSCOPY/ION SOURCES 
Ion source for mass spectrographic laser microanalysis on solids 
using the LMA 1 laser microspectral analyzer, 3:19243 (IS- 
Trans-101) 
MASS SPECTROSCOPY/SAMPLE PREPARATION 
Sample preparations for spark source mass spectrography, 3:19246 
(Y-2093) 
MASS TRANSFER 
Heat and mass transfer problems associated with alternative 
energy production, 3:17301 
MASS TRANSIT SYSTEMS/ECONOMICS 
Transportation and energy: some current myths, 3:18595 
MASS TRANSIT SYSTEMS/ELECTRIC-POWERED 
VEHICLES 
DUO-BUS, a suburban bus with electric drive, supplied either 
from overhead wire cr from battery (In German and English), 
3:18689 
M.A.N. electrobus experience gained in large-scale tests (In 
German and English), 3:18690 
Townobile electric city transit system, 3:18682 
Traction circuits for dual system trolleybus and autobus (In 
French), 3:18685 
Wireless trolley bus (In French), 3:18684 
MASS TRANSIT SYSTEMS/ENERGY ANALYSIS 
Guidelines for travel demand analyses of program measures to 
promote carpools, vanpools, and public transportation, 3:18381 
(FEA/B-77/331) 
MASS TRANSIT SYSTEMS/ENERGY CONSUMPTION 
Transportation and energy: some current myths, 3:18595 
MASS TRANSIT SYSTEMS/ENERGY EFFICIENCY 
Decreasing urban travel energy usage through transit-system 
management, 3:18587 
MASS TRANSIT SYSTEMS/HYBRID ELECTRIC-POWERED 
VEHICLES 
Design and development of a hybrid-electric urban transit vehicle, 
3:18706 
Traction circuits for dual system trolleybus and autobus (In 
French), 3:18685 
MASS TRANSIT SYSTEMS/MANAGEMENT 
Decreasing urban travel energy usage through transit-system 
management, 3:18587 
MASS TRANSIT SYSTEMS/PUBLIC OPINION 
Importance of attitudes in the decision to use mass transit, 3:18310 
Longitudinal changes in public preference for attributes of a now 
transit system, 3:18314 
MATERIAL UNACCOUNTED FOR 
‘Material unaccounted for’ (MUF) (UKAEA), 3:17015 
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MATERIALS/EVAPORATION 

Flash heating vaporization of high temperature materials, 3:19174 

(ALO/3701-76/1) 
MATERIALS/FLASH HEATING 

Flash heating vaporization of high temperature materials, 3:19174 

(ALO/3701-76/1) 
MATERIALS/FRACTURE PROPERTIES 

Relationships between fracture toughness and other material 

properties. Final report, 3:18834 (UCRL-13688) 
MATERIALS/INFORMATION CENTERS 

Materials information programs. An interagency review of 
Federal agency activities on technical information about 
materials, 3:18833 (NBS-SPEC.PUBL.-463) 

National Referral Center, 3:20837 (NBS-SPEC.PUBL.-463) 

National Standard Reference Data System as a materials 
information resource, 3:20836 (NBS-SPEC.PUBL.-463) 

MATERIALS/MECHANICAL PROPERTIES 

Mechanical properties test data for structural materials. Quarterly 
progress report for period ending July 31, 1977, 3:18917 
(ORNL-5326) 

MATERIALS/MEETINGS 

IV inter-American conference on materials technology, 3:18837 
(CONF-750677-P1) 

IV inter-American conference on materials technology. Volume 
II, 3:18838 (CONF-750677-P2) 

Phase transformations, stability, and materials interactions, 3:18831 
(LBL-6645) 

MATERIALS/PHYSICAL RADIATION EFFECTS 

Effects of high radiant flux on material properties at high 
temperatures (5 MW solar test facility applications), 3:19203 
(ALO/3701-76/1) 

MATERIALS/RESEARCH PROGRAMS 

High-temperature materials research at the Ames Laboratory, 
3:18836 (ALO/3701-76/1) 

Mechanical properties test data for structural materials. Quarterly 
progress report for period ending July 31, 1977, 3:18917 
(ORNL-5326) 

X-ray, neutron, and electron scattering. Report of a materials 
sciences workshop, 3:18830 (CONF-770449-) 

MATERIALS/TECHNOLOGY ASSESSMENT 

IV inter-American conference on materials technology, 3:18837 
(CONF-750677-P 1) 

IV inter-American conference on materials technology. Volume 
II, 3:18838 (CONF-750677-P2) 

MATERIALS (FERROMAGNETIC) 
See FERROMAGNETIC MATERIALS 
MATERIALS TESTING 

Accelerator system for producing two-component beams for 
studies of interactive surface effects, 3:19599 (CONF-770949-2) 

Effects of high radiant flux on material properties at high 
temperatures (5 MW solar test facility applications), 3:19203 
(ALO/3701-76/1) 

MATERIALS TESTING/MANUALS 
FBR metallic materials test manual, 3:18835 (JAPFNR-265) 
MATHEMATICAL MANIFOLDS 

Problems of the general theory of dynamical systems on a 

manifold. 3:20832 
MATHEMATICS 

See also STATISTICS 
MATHEMATICS/COMPUTER CODES 

User's guide to the Sandia Mathematical Program Library at 
Livermore. 3:20817 (SAND-77-8274) 

MATHEMATICS/RESEARCH PROGRAMS 

Physics. Computer Science and Mathematics Division annual 

report, January 1-December 31, 1976, 3:20202 (L.BL-6750) 
MEA 


(Aminoethanethiol.) 
MEA/RADIOSENSITIVITY EFFECTS 
Effect of cysteamine on repair of single-strand DNA breaks in an 
irradiated culture of Chinese hamster fibroblasts, 3:19928 
MEASURING INSTRUMENTS 
Sve also CALORIMETERS 
FLOWMETERS 
HYDROGEN METERS 
LEVEL INDICATORS 
RADIATION DETECTORS 
RADIATION MONITORS 
SPECTROPHOTOMETERS 
THERMOMETERS 
WEIGHT INDICATORS 
MEASURING INSTRUMENTS /DESIGN 
Development of flow-systems instrumentation for rapid cell 
analysis and sorting. 3:19854 (1. A-6898-PR) 
MEAT/PRODUCTION 
Analysis of energy and material requirements and production costs 
of alternative livestock production systems, 3:18604 
MECHANICAL PROPERTIES/INFORMATION CENTERS 
Mechanical Properties Data Center products. services, and 
informational content, 3:18910 (NBS-SPEC.PUBL.-463) 


MERCAPTOALANINE-BETA 


MECHANICAL STRUCTURES 
See also HONEYCOMB STRUCTURES 
SUPPORTS 


MECHANICAL STRUCTURES/STRESS ANALYSIS 
Elevated temperature inelastic analysis of metallic media under 
a loads using state variable theories, 3:19352 (COO- 
2733-12) 
MEDICINES 
See DRUGS 
MEDITERRANEAN SEA/THERMAL POLLUTION 
Evaluation of thermal impact of cooling water discharges into 
Mediterranean coastal waters, 3:19812 
MEETINGS/ENERGY CONSERVATION 
Will teleconferencing really substitute for business travel, 3:18396 
MELTDOWN 
See also CORE CATCHERS 
Condensation of fuel onto the above-core structure during an 
LMFBR core-disruptive accident, 3:18115 (NUREG-0344) 
Effective equation-of-state measurements on uranium dioxide 
(LMFBR), 3:18199 
Rate effects in the dynamic vaporization of uranium dioxide 
(LMFBR), 3:18197 
Theoretical considerations of rate effects in uranium dioxide 
(LMFBR), 3:18198 
MELTDOWN/CRITICALITY 
Energy increase from bubble collapse following recriticality in 
large molten pools (LMFBR), 3:18186 
MELTDOWN/FUEL-COOLANT INTERACTIONS 
Combined motion of fuel and coolant under high-ramp transient 
overpower conditions (LMFBR), 3:18166 
Fragmentation dynamics of molten UO: in sodium under TOP 
conditions, 3:18143 
MELTDOWN/HEAT TRANSFER 
— multicomponent phase transition model (LMFBR), 
3:1817 


MEL TDOWN/LIQUID FLOW 
ee multicomponent phase transition model (LMFBR), 
18179 
MELTDOWN/RADIOACTIVE AEROSOLS 
Influence of stream condensation on the removal of post-accident 
airborne particles (BWR, PWR), 3:17549 
MELTDOWN/REACTIVITY COEFFICIENTS 
Energy increase from bubble collapse following recriticality in 
large molten pools (LMFBR), 3:18186 
MELTDOWN/REACTOR MATERIALS 
Light water reactor safety research program. Quarterly report, 
January-March 1977 (Cerium-concrete interactions; vapor 
explosions), 3:18122 (SAND-77-1249) 
MELTDOWN/SIMULATION 
28-pin cladding relocation experiments (LMFBR), 3:18144 
Empirical fuel motion model for TREAT loss-of- flow test Fl 
(LMFBR), 3:18142 
EOS series of experiments in TREAT (LMFBR), 3:18151 
Freezing of a flowing liquid inside a melting tube (LMFBR), 
3:18146 
Investigation of molten-fuel relocation dynamics with simulant 
fluids (LMFBR), 3:18145 
MELTDOWN/TEMPERATURE MEASUREMENT 
Application of ultrasonic thermometry in LMFBR safety research, 
3:18121 (SAND-77-1157C) 
MELTDOWN/TWO-PHASE FLOW 
Effects of noncondensible void fraction on freezing of flowing 
fluids (LMFBR), 3:18176 
Finite-difference methods in multi-dimensional two-phase flow 
(BWR; PWR; LMFBR), 3:18109 (LA-UR-77-2378) 
Flow regime observations in two-phase volume-heated boiling 
pools (LMFBR), 3:18177 
FOAM: principal Mow regime in a volume-heated boiling pool 
(L.MFBR), 3:18178 
MEMBRANES/BIOCHEMICAL REACTION KINETICS 
Conformational changes in bacteriorhodopsin accompanying 
ionophore activity, 3:19822 (LBL.-6389) 
MEMBRANES/BIOLOGICAL REPAIR 
Sensiuvity and repair of DNA-membrane complexes of E. coli and 
B/r E. coli B/sub S-1/ bacteria exposed to gamma quanta, 
3:19944 
MEMBRANES/DESALINATION 
Separations chemistry. 3:19266 (ORNL.-5297) 
MEMBRANES/PRODUCTION 
Separations chemistry, 3:19266 (ORNE.-5297) 
MEMORY DEVICES 
Seo ule MAGNETIC STOR AGE DEVICES 
MEMORY DEVICES/SPECIFICATIONS 
Common File System specifications, 3:20801 CL. A-70605-MS) 
MERCAMINE 
See ME { 
MERCAPTOALANINE-BETA 
Sve CYSTEINE 





MERCAPTOETHYLAMINE 


MERCAPTOETHYLAMINE 
See MEA 
MERCURY/ATOM-MOLECULE COLLISIONS 
Chemical physics, 3:19304 (ORNL-5297) 
MERCURY/BIOLOGICAL ACCUMULATION 
Mercury, arsenic and selenium fall-out from an industrial complex 
studied by means of lichen transplants, 3:20024 
Mercury accumulation in trout of southern Missouri, 3:20039 
MERCURY/ION EXCHANGE 
Analytical applications of resins containing amide and polyamine 
functional groups, 3:19264 (IS-T-783) 
Synthesis and characterization of an N-(2-hydroxyethyl)- 
ethylenediaminetriacetic acid resin, 3:19263 (IS-T-770) 
MERCURY/X-RAY EMISSION ANALYSIS 
Investigation of elemental analysis of water samples by radio-alpha 
induced x-ray emission spectroscopy, 3:19242 
MESIC ATOMS 
See also PIONIC ATOMS 
MESIC ATOMS/ENERGY-LEVEL TRANSITIONS 
Effects impeding observation of weak neutral interaction between 
a muon and a nucleus in light mesic atoms, 3:20162 
MESIC ATOMS/WEAK INTERACTIONS 
Effects impeding observation of weak neutral interaction between 
a muon and a nucleus in light mesic atoms, 3:20162 
MESOATOMS 
See MESIC ATOMS 
MESON-BARYON INTERACTIONS/SCATTERING 
AMPLITUDES 
High energy behavior of fermion-meson and meson-meson 
scattering in a supersymmetric field theory, 3:20222 (IS-T-797) 
MESON-BARYON INTERACTIONS/THREE-BODY 
PROBLEM 
Relativistic three-body theory, 3:20238 
MESON-MESON INTERACTIONS/SCATTERING 
AMPLITUDES 
High energy behavior of fermion-meson and meson-meson 
scattering in a supersymmetric field theory, 3:20222 (IS-T-797) 
MESONS/FINAL-STATE INTERACTIONS 
Theory of three-body final states, 3:20236 
MESONS/THREE-BODY PROBLEM 
Analytic structure of on-shell three-boy amplitudes, 3:20235 
METACERCARIAE 
See LARVAE 
METAL INDUSTRY/ENERGY CONSERVATION 
Some directions for foundry operation in an energy-restricted 
future, 3:18614 
Systems analysis for materials optimization. Progress report, 1 
January 1977-30 September 1977, 3:18597 (COO/4237-1) 
METAL INDUSTRY/ENERGY CONSUMPTION 
Energy consumption data base. Volume III, Chapter 4, Part 5. 
Primary metals industry, SIC 33. Final report, 3:18481 (TID- 
27980) 
Some directions for foundry operation in an energy-restricted 
future, 3:18614 
United States and foreign industrial energy use, 3:18608 
METAL INDUSTRY/ENERGY MANAGEMENT 
Energy management systems for industry, 3:18617 
METAL INDUSTRY/FUELS 
Trends in the development of coking coal supply to the German 
iron and steel industry. 3:16566 
METAL INDUSTRY/TECHNOLOGY TRANSFER 
United States and foreign industrial energy use, 3:18608 
METAL INDUSTRY/WASTE HEAT UTILIZATION 
Case study applications of venture analysis. Second monthly 
report, July 1977, 3:18621 (FE-2685-2) 
METAL-GAS BATTERIES 
See also LITHIUM-WATER-AIR BATTERIES 
METAL-GAS BATTERIES/COMPARATIVE EVALUATIONS 
Development of electrochemical power sources for electric 
traction, 3:18277 
METALLURGY 
(Use of a more specific term is recommended: see also 
EXTRACTIVE METALLURGY or FABRICATION.) 
See also POWDER METALLURGY 
METALLURGY/RESEARCH PROGRAMS 
High-temperature materials research at the Ames Laboratory, 
3:18836 (ALO/3701-76/1) 
METALS 
See also ACTINIDES 
ALKALI METALS 
LIQUID METALS 
RARE EARTHS 
SCRAP METALS 
METALS/ACOUSTIC EMISSION TESTING 
Initiation of fatigue cracks, 3:18947 (ORNL -tr-4382) 
METALS/AMORPHOUS STATE 
Structure and properties of metallic glasses, 3:18888 
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METALS/AUGER ELECTRON SPECTROSCOPY 
Utilization of a combined method of thermoelectron emission and 
surface ionization for the study of the emission properties of 
metallic monocrystals and film emitters at their origin, 3:18977 
(UCRL-Trans-11219) 
METALS/BIOLOGICAL ACCUMULATION 
Occurrence and fate of organic and inorganic contaminants in 
marine animals, 3:19790 
METALS/BIOLOGICAL EFFECTS 
Effects of environmental stress on the community structure and 
productivity of salt marsh epiphytic communities. Progress 
report, September 1, 1976-August 31, 1977, 3:19782 (COO-3254- 
4 


) 
METALS/BONDING 
Graphite-to-metal bonding techniques, 3:19163 (LA-6928-MS) 
METALS/BUBBLES 
Computer simulation of helium-assisted bubble nucleation, 3:19078 
METALS/CORROSION 
Corrosion mechanisms of metals and alloys in multicomponent 
oxidative environments, 3:19015 
METALS/CRACKS 
Initiation of — cracks, 3:18947 (ORNL-tr-4382) 
METALS/CREEP 

Elevated temperature inelastic analysis of metallic media under 
time-varying loads using state variable theories, 3:19352 (COO- 
2733-12 

Treatment of low strains and long hold times in high temperature 
metal fatigue by strainrange partitioning, 3:18921 (ORNL/Sub- 
3988/1) 

METALS/CRYSTAL DEFECTS 

Study of radiation damage in metals by positron annihilation 

(Neutron irradiation), 3:19054 (CONF-771110-5) 
METALS/DECONTAMINATION 

Nuclear waste management quarterly progress report, April-June 

1977, 3:16890 (BNWL-2377-2) 
METALS/ELECTRON EMISSION 

Utilization of a combined method of thermoelectron emission and 
surface ionization for the study of the emission properties of 
metallic monocrystals and film emitters at their origin, 3:18977 
(UCRL-Trans-11219) 

METALS/ENVIRONMENTAL TRANSPORT 

Transport and transfer rates in the waters of the continental shelf. 

Annual report, 3:20078 (COO-2185-19) 
METALS/EXTRUSION 

Steady-state thermomechanical finite element analysis of 
elastoviscoplastic metal forming processes, 3:18855 (SAND-77- 
0237C) 

METALS/FATIGUE 

Initiation of fatigue cracks, 3:18947 (ORNL-tr-4382) 

Treatment of low strains and long hold times in high temperature 
metal fatigue by strainrange partitioning, 3:18921 (ORNL/Sub- 
3988/1) 

METALS/INFORMATION CENTERS 
Metals and Ceramics Information Center, 3:18839 (NBS- 
SPEC.PUBL.-463) 
METALS/ION COLLISIONS 
Backscattering of light ions from metal surfaces, 3:20129 
METALS/ION SCATTERING ANALYSIS 
Lattice location studies of gases in metals, 3:19238 
METALS/MACHINING 

Machinability of metals as related to miniature precision 

components, 3:18844 (BDX-613-1723(Rev.)) 
METALS/MECHANICAL PROPERTIES 

Materials and processes: in service performance. Volume 9, 
3:19150 

Mechanical Properties Data Center products, services, and 
informational content, 3:18910 (NBS-SPEC.PUBL..-463) 

METALS/MICROSTRUCTURE 

Three-dimensional analysis of cellular microstructures by 

computer simulation, 3: 1889] 
METALS/MINING 

Energy consumption data base. Volume III, Chapter 2. The 
mining sector, SIC Division B. Final report, 3:18484 (TID- 
27983) 

METAL S/NOISE 

Theory of 1/f noise in metal films and whiskers, 3:20430 
METALS/NUCLEAR REACTION ANALYSIS 

Lattice location studies of gases in metals, 3:19238 
METALS/NUCLEATION 

Nucleation of voids. Final report, October 1, 1971-January 31, 

1977, 3:18878 (COO-2183-11) 
METALS/PERMEABILITY 
Vacancy configurations of heavy ions moving in solids, 3:18991 
METALS/PHYSICAL RADIATION EFFECTS 

Computer simulation of helium-assisted bubble nucleation, 3:19078 

Continuum description of void nucleation, 3:19066 

Effect of impurities on void nucleation and growth, 3:19084 

Influence of point defect trapping on void swelling, 3:19085 
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Interpretation of void densities from critical radius arguments, 


Investigation of irradiation strengthening of bcc metals and their 
alloys. Progress report, January 1977-October 1977, 3:19058 
(ORO-3612-14) 

Irradiation effects on the microstructure and properties of metals, 
3:19088 


Neutron tan damage cross sections for structural metals 
(Tables) 

New uses Mii ion implantation (Blistering, surface properties, wear 
and corrosion reduction, review), 3:19112 

Proceedings of the workshop on correlation of neutron and 
charged particle damage, 3:19041 (CONF-760673-) 

Radiation blistering in metals and alloys, 3:19087 

Review of neutron and char, a particle intercorrelation 
programs, 3:19046 (CONF-760673-) 

Short review of stress effects on oe 3:19052 (CONF-760673- 


Study of radiation damage in metals by positron annihilation 
(Neutron irradiation), 3:19054 (CONF-771110-5) 
Summary of workshop discussion (Neutron and charged-particle 
damage correlations), 3:19049 (CONF-760673-) 
Void growth kinetics: an assessment of the theory, 3:19043 
(CONF-760673-) 
METALS/PRECIPITATION HARDENING 
Theoretical study of two-phase decomposition and coarsening, 
3:18892 
METALS/RESEARCH PROGRAMS 
— and Ceramics Division materials science annual progress 
port for period ending June 30, 1977, 3:18840 (ORNL-5311) 
METALS/RO LING 
Steady-state thermomechanical finite element analysis of 
elastoviscoplastic metal forming processes, 3:18855 (SAND-77- 
0237C 


2 
METALS/SPALLATION 
Calculation of spall damage accumulation in ductile metals, 
3:20429 (SAND-76-5948C) 
METALS/SPECTRA 
Spectra of matrix isolated metal atoms and clusters (In rare gases), 
3:19279 (LBL-6674) 
METALS/SPUTTERING 
Sputtering methods and their applications in technology, 3:18872 
(BNWL-tr-281) 
METALS/STRAIN HARDENING 
Work hardening correlation for monotonic loading based on state 
variables, 3:18906 (COO-2172-19) 
METALS/SURFACE FINISHING 
Machinability of metals as related to miniature precision 
components, 3:18844 (BDX-613-1723(Rev.)) 
METALS/TRACE AMOUNTS 
Transport and transfer rates in the waters of the continental shelf. 
Annual report, 3:20078 (COO-2185-19) 
METALS/TRANSITION TEMPERATURE 
Transition temperature of isotropic superconductors, 3:20436 
(CALT-822-82) 
METALS/VACUUM MELTING 
Metal transfer during vacuum consumable arc remelting, 3:18856 
(SAND-77-1410) 
METALS/VOIDS 
Continuum description of void nucleation, 3:19066 
METHANATION/CATALYSTS 
Deactivation of Raney nickel methanation catalyst, 3:17096 
(PERC/RI-77/10) 
Gas generator research and development BI-GAS process. 72nd 
monthly progress report, August 1977, 3:16370 (FE-1207-35) 
Recent developments in fluidzed-bed methanation research, 
3:16361 (CONF-771092-1) 
METHANATION/SIMULATION 
Development of a modular software system for the dynamic 
simulation of coal conversion plants. Quarterly report, 3:16381 
(FE-2338-6) 
METHANE/BIBLIOGRAPHIES 
Liquefied natural gas. A literature survey issued quarterly (235 
references), 3:16755 
Liquefied natural gas. A literature survey issued quarterly (225 
references), 3:16756 
METHANE/BIOSYNTHESIS 
Fast production of methane by anaerobic digestion. Annual 
progress report, May 24, 1976-May 23, 1977, 3:17099 (COO- 
2900-7) 
Fast production of methane by anaerobic digestion. Progress 
report, May 24, 1977-September 9, 1977, 3:17100 (COO-2900-8) 
Fast production of methane by anaerobic digestion. Progress 
report, October 8, 1977-November 6, 1977, 3:17101 (COO-2900- 
10) 
Fuel gas production from animal waste. Report of quarterly 
review meeting, Palo Alto, California, December 13-14, 1976. 
Dynatech report No. 1573, 3:17179 (COO/2991-11) 


METRIC SYSTEM/GLOBAL ASPECTS 


Geochemical interrelationships among fossil fuels, marsh, and 
landfill gas, 3:18433 

Method for producing methane gas by processing waste materials 
(Patent; use of electrolysis to increase bacterial growth in both 
comz rcial and household applications), 3:17102 

Potential of bio-gas plants, 3:17104 

Safety and design considerations for farm digesters, 3:17103 

Thermophilic methane production from cattle waste, 3:17108 

METHANE/CHEMICAL EXPLOSIONS 

Methane drainage at Indumeni, 3:16573 

METHANE/COMBUSTION 

Some general principles obtained from numerical studies of 

methane combustion, 3:17091 
METHANE/COMBUSTION KINETICS 
Numerical model of chemical kinetics of combustion in a turbulent 
flow reactor, 3:19343 
METHANE/DIFFUSION 
Methane drainage at Indumeni, 3:16573 
METHANE/PHOTOLYSIS 
Chemical physics, 3:19304 (ORNL-5297) 
METHANE/RECOVERY 

Appraisal of marsh gas as a potential domestic natural gas 
resource in the United States, 3:18457 

Methane gas recovery from landfills: a worldwide perspective, 
3:17105 

METHANE/SYNTHESIS 

Conversion of coal to high octane gasoline (Patent; synthesis of 
aromatic and alkylate gasoline with methanation of C2 portion 
of coal gas), 3:17098 

Feasibility study of carbonaceous fuels synthesis on-board an 
OTEC platfrom. Project 8980 second topical report, July 1976- 
March 1977, 3:17223 (DSE/2426-15) 

Thermochemical processing of corn, 3:17171 (CONF-770368-) 

METHANE/TOXICITY 

Dichloromethane as an antisickling agent in sickle cell 

hemoglobin, 3:19819 (BNL-23378) 
METHANOL/BIOSYNTHESIS 

Effects of mixing, temperature, and nutrient concentration on the 
fermentation of a mixed sugar solution simulating the hexose 
content of waste sulfite liquor, 3:17107 

METHANOL/ECONOMICS 

Economic pre-feasibility study: large-scale methanol fuel 
production from surplus Canadian forest biomass. Part 1. 
Summary report, 3:17181 (NP-22159/1) 

METHANOL/ENVIRONMENTAL EFFECTS 

Process and environmental technology for producing SNG and 

liquid fuels, 3:16470 
METHANOL/PRODUCTION 

Chemical production from waste carbon monoxide: its potential 
for energy conservation, 3:18633 (BNWL-2137) 

Conceptual design of a coal to methanol commercial plant. 
Monthly technical progress report, August 1977, 3:17106 (FE- 
2416-17) 

Synthetic Fuels Process Research Digest, 3:16341 (ORNL/FE-1) 

METHANOL/SYNTHESIS 

Economic pre-feasibility study: large-scale methanol fuel 
production from surplus Canadian forest biomass. Part 1. 
Summary report, 3:17181 (NP-22159/1) 

Feasibility study of carbonaceous fuels synthesis on-board an 
OTEC platfrom. Project 8980 second topical report, July 1976- 
March 1977, 3:17223 (DSE/2426-15) 

Thermochemical processing of corn, 3:17171 (CONF-770368-) 

METHANOL/THERMOCHEMICAL HEAT STORAGE 

Operational chemical storage cycles for solar energy (Methanol 

and ammonium hydrogen sulfate), 3:17338 (ALO/3701-76/1) 
METHANOL/USES 

Characterization and research investigation of methanol and 
methy] fuels. Final progress report, 3:18814 (COO/1258-1) 

Single-cylinder engine study of methanol fuel-emphasis on organic 
emissions, 3:18828 

METHYL METHANESULFONATE/BIOLOGICAL EFFECTS 

Increased spontaneous mitotic segregation in MMS-sensitive 
mutants of Saccharomyces cerevisiae (X radiation, uv 
radiation), 3:19942 

Repair of nitrous acid damage to DNA in Escherichia coli, 
3:19829 

METHYL RADICALS/CHEMICAL REACTION KINETICS 

Chemical physics, 3:19304 (ORNL-5297) 

5-METHYL URACIL 
Sve THYMINE 

METHYLBENZENE 
See TOLUENE 

METRIC SYSTEM 

Metrication, engineering standards and the SI system, 3:19348 
(UCID-17694) 

METRIC SYSTEM/GLOBAL ASPECTS 

Report on metric study tour to Republic of South Africa, 3:20793 
(RFP-2624) 





MEXAMINE/RADIOSENSITIVITY EFFECTS 


MEXAMINE/RADIOSENSITIVITY EFFECTS 
In vivo radioprotective effects of cystamine and mexamine on 
hemopoietic stem — of mice (Gamma radiation), 3:19977 
MEXICO/ENERGY SUPPLIES 
—— supply to the year 2000: global and national studies. 
Second chanical report of the — on Alternative Energy 
Strategies (WAES) (Book), 3:184 

Energy supply/demand integrations 4 the year 2000: global and 
national studies. Third technical report of the workshop on 
Alternative 1) 8 ae (WAES) (Book), 3:1841 

MEXICO/METALL 

Asesoria Tecnica Industrial, S.A. de C.V. A Mexican experiment 
in technological integration activities in the metalworking 
sector, 3:18841 (UCRL-Trans-11204) 

MEXICO/SOLAR ENERGY 
Thermal application of solar cneeey. 3:17228 (CONF-750677-P1) 
MEXICO, OLOGY TRANSFER 

Asesoria Tecnica Industrial, S.A. de C.V. A Mexican experiment 
in technological integration activities in the metalworking 
sector, 3:18841 (UCRL-Trans-11204 

MFTF DEVICES/NEUTRAL BEAM SOURCES 
Compact 80-keV neutral-beam module, 3:20714 (UCRL-79682) 
MHD POWER PLANTS/AIR HEATERS 

Support testing and design study evaluation of regenerative air 
heaters. Progress report, April 1977-June 1977, 3:18520 (FE- 
2254-6) 

Support testing and design study evaluation of regenerative air 
heaters. Fourth quarter report, October 1976-December 1976, 
3:18521 (FE-2254-7) 

MICA 
See also BIOTITE 
MICA/AGE ESTIMATION 

Age and uranium content of soil micas from Antarctica by the 

fission particle track replica method, 3:16789 
MICE/RADIONUCLIDE KINETICS 
Comparison of the half-life of inorganic and organic tin in the 
mouse, 3:20002 
MICELLAR SYSTEMS 
See also COLLOIDS 
MICELLAR SYSTEMS/ELECTRICAL PROPERTIES : 

Solvent-dependent fluorescence of pyrene-3-carboxaldehyde and 
its applications in the estimation of polarity at micelle-water 
interfaces, 3:19320 

MICELLAR SYSTEMS/POSITRONIUM CHEMISTRY 

Positronium reactions in micellar systems, 3:20160 (CONF- 

770864-1) 
MICELLAR-POLYMER FLOODING 

See MICROEMULSION FLOODING 
MICROBIAL FLORA 

See MICROORGANISMS 
MICRODOSIMETRY/DATA ANALYSIS 

Microdosimetric analysis of proton RBE in diploid yeast cells at 

logarithmic ns hd e of growth, 3:19945 
MICROELECTRO 
a -performance controls and the new energy design era, 
18284 
MICROEMULSION FLOODING/DEMONSTRATION 

PROGRAMS 

Micellar-polymer joint demonstration project, Wilmington Field, 
California. Annual report, 1976-1977, 3:16615 (BERC/TPR-77/ 
9) 

Pilot demonstration: enhanced oil recovery by micellar-polymer 
pean mt Bell Creek field. Monthly technical progress 

port for October 1977, 3:16617 (COO-4207-16) 
MICROEMULSION FLOODING/POLYSACCHARIDES 

Chemicals for enhanced oil recovery (Wood-pulp wastes for 
surfactant flooding: biosynthesis of mobility-control polymers), 
3:16628 (ORNL-5297) 

MICROEMULSION FLOODING/RESOURCE 

CONSERVATION 

Study to determine the technical and economic feasibility of 
reclaiming chemicals used in micellar polymer and low tension 
surfactant flooding. Progress report, October 8-November 4, 
1977, 3:16624 (FE-2600-7) 

MICROEMULSIONS/OSMOSIS 

Study to determine the technical and economic feasibility of 
reclaiming chemicals used in micellar polymer and low tension 
surfactant flooding. Progress report, October 8-November 4, 
1977, 3:16624 (FE-2600-7) 

MICROEMULSIONS/ULTRAFILTRATION 
Study to determine the technical and economic feasibility of 
reclaiming chemicals used in micellar polymer and low tension 
surfactant flooding. Progress report, October 8-November 4. 
1977, 3:16624 (FE-2600-7) 
MICROFLORA 

See MICROORGANISMS 
MICROORGANISMS 

See also BACTERIA 
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VIRUSES 
YEASTS 
MICROORGANISMS/COATINGS 
Microbiological and natural product systems for the protection of 
coastal shorelines from oil spills and oil contamination, 3:19759 
MICROORGANISMS/ECO 
Microbial ecology of petroleum utilization in Chesapeake Bay 
(Cladosporium resinae; actinomycetes), 3:20017 (CONF-730386- 


MICROORGANISMS/METABOLISM 

Experimental ecosystems to measure fate of oil spills dispersed by 
surface active products, 3:20016 (CONF-730386-) 

Terrestrial oil spills in Alaska: environmental effects and recovery, 
3:19753 (CONF-730386-) 

MICROORGANISMS/MONITORING 

Salt marsh microcosm: an experimental unit for marine pollution 

studies, 3:20021 (CONF-730386-) 
MICROSPHERES/FABRICATION 

Feasibility demonstration of port 319168 rous beryllium/ 

carbon structures. Final report, 3:1916 fOCRL- 13785) 
MICROSPHERES/INSP 

4m interferometric caaiaens of laser fusion targets, 3:17031 
(UCRL-80142) 

MICROWAVE RADIATION/BIOLOGICAL EFFECTS 

Symposium on biological effects and measurement of radio 
frequency/microwaves, 3:20052 (FDA-77-8026) 

MICROWAVE RADIATION/MEETINGS 
Symposium on biological effects and measurement of radio 
frequency/microwaves, 3:20052 (FDA-77-8026) 
MICROWAVE RADIATION/RADIATION MONITORING 
Measurements for the safe use of radiation, 3:19956 (NBS-SP-456) 
MIGRATION/DIFFERENTIAL EQUATIONS 
Solution of electrochemical flux equations with variable diffusion 
coefficient and transference number, 3:19317 
MILITARY FACILITIES/SOLAR WATER HEATERS 
Analysis of a 35,000 GPD solar domestic hot water system for 
mp LeJeune, North Carolina, 3:17277 
MILK/PRODUCTION 

Analysis of ey and material requirements and production costs 

of alternative livestock production systems, 3:18604 
MILK/RADIOACTIVITY 

Transfer coefficients for the prediction of the dose to man via the 
forage-cow-milk pathway from radionuclides released to the 
biosphere, 3:20000 (UCRL-51939) 

MILL TAILINGS 
See also ORE PROCESSING 
MILL TAILINGS/ENVIRONMENTAL EFFECTS 

Summary of the Phase II, Title I engineering assessment of 
inactive uranium mill tailings, Tuba City site, Tuba City, 
Arizona, 3:19762 (GJT-5S) 

MILL TAILINGS/EVALUATION 

Engineering assessment of inactive uranium mill tailings, Rifle 
Site, Rifle, Colorado. Summary of the Phase Il, Title I, 3:16998 
(GJT-10S) 

Engineering assessment of inactive uranium mill tailings, Maybell 
Site, Maybell, Colorado. Summary of the Phase II, Title I, 
3:17000 (GJT-11S) 

Engineering assessment of inactive uranium mill tailings, Gunnison 
Site, Gunnison, Colorado. Phase II, Title I, 3:17001 (GJT-12) 

MILL TAILINGS/RADIOACTIVE WASTE STORAGE 

Assessment of radiological impact of the inactive uranium-mill 
tailings pile at Salt Lake City, Utah, 3:19733 (ORNL/TM-S5251) 

Summary of the Phase II, Title I engineering assessment of 
inactive uranium mill tailings, Tuba City site, Tuba City, 
Arizona, 3:19762 (GJT-5S) 

MILL TAILINGS/SOLID WASTES 

Assessment of radiological impact of the inactive uranium-mill 

tailings pile at Salt Lake City, Utah, 3:19733 (ORNL/TM-5251) 
MILL TAILINGS/STABILIZATION 

Releases of radioactivity from uranium mills and effluent 
treatment costs (Stabilization of uranium mill tailings), 3:19725 
(CONF-771 109-63) 

MILLSTONE-2 REACTOR/RADIATION STREAMING 
Neutron spectra and fluence determination at Millstone Unit No. 
2, 3:17635 
MINERAL OIL 
See LUBRICANTS 
MINERAL OILS/HEALTH HAZARDS 

Health care of people at work: exposure to oil mist in industry, 

3:20048 
MINERAL RESOURCES 

Mineral resources of the lower Mekon Basin and adjacent areas of 
Khmer Republic, Laos, Thailand and Republic of Viet-nam. 
Mineral resources development series, No. 39, 3:20066 (NP- 
21947) 

MINERAL RESOURCES/EXPLORATION 

Macro-economic effects of resource discovery and depletion, 

3:18342 
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MINERAL RESOURCES/MINING 
Energy consumption data base. Volume III, Chapter 2. The 
mining sector, SIC Division B. Final report, 3:18484 (TID- 
27983) 
MINERAL RESOURCES/RESOURCE DEPLETION 
Macro-economic effects of resource discovery and depletion, 
3:18342 
MINERAL WASTES/CHEMICAL COMPOSITION 
Trace element characterization and removal/recovery from coal 
and coal wastes. Work plan, October 1, 1977-September 30, 
1978, 3:16431 (LA-7048-PR) 
MINERAL WASTES/RECOVERY 
New technology for enriching impoverished coals of the 
Chelyabinskii Basin, 3:16545 
MINERAL WOOL 
See also THERMAL INSULATION 
MINERAL WOOL/SORPTIVE PROPERTIES 
Two types of oil spills in Swedish inland waters: tests of new 
materials, ideas, and methods, 3:19780 (CONF-730386-) 
MINERALS 
See also CLAYS 
DIAMONDS 
MICA 
RADIOACTIVE MINERALS 
SERPENTINE 
SPINELS 
TALC 
TEKTITES 
URANIUM MINERALS 
ZEOLITES 
MINERALS/ELECTRON MICROSCOPY 
Viscosity, suspended solids, and filtration studies of liquefied 
coals. Final report, 3:16401 (EPRI-AF-614) 
MINERALS/HYDROTHERMAL ALTERATION 
Leaching and alteration of minerals, 3:20069 (CONF-770102-) 
MINERALS/LEACHING 
Leaching and alteration of minerals, 3:20069 (CONF-770102-) 
MINERALS/RADIATION EFFECTS 
Metamict minerals: alternation and radiation damage effects, 
3:19204 (CONF-770102-) 
MINERALS/RADIATION SCATTERING ANALYSIS 
Reduction in the error of determining the ash content of coal by 
the radioisotope method (y radiation), 3:16453 
MINERALS/SOLUBILITY 
Thermostatic water bath for experimental studies in aqueous 
solutions, 3:19274 
MINERALS/SYNTHESIS 
Method for simulation of gradual changes in alteration profiles 
(Calculation of weathering, secondary mineral formation, and 
chemical composition of water), 3:20076 (LA-tr-77-47) 
MINERALS/WEATHERING 
Method for simulation of gradual changes in alteration profiles 
(Calculation of weathering, secondary mineral formation, and 
chemical composition of water), 3:20076 (LA-tr-77-47) 
Study of the acquisition of dissolved elements by waters of 
lixivation in granitic rocks in a temperature climate, 3:20077 
(LA-tr-77-48) 
MINERS/COMMUNICATIONS 
Underground radio communications for the protection of miners, 
3:19551 
MINERS/METABOLISM 
Metabolism of '*C-labelled L-tryptophan, L-kynurenine, and 
hydroxy-L-kynurenine in miners with scleroderma, 3:19888 
MINERS/RADIO EQUIPMENT 
Underground radio communications for the protection of miners, 
3:19551 
MINERS/SKIN DISEASES 
Metabolism of '*C-labelled L-tryptophan, L-kynurenine, and 
hydroxy-L-kynurenine in miners with scleroderma, 3:19888 
MINING 
See also COAL MINING 
SHAFT EXCAVATIONS 
SURFACE MINING 
UNDERGROUND MINING 
MINING/DRILLING EQUIPMENT 
Rock fragmentation, 3:19453 
MINING/ENERGY CONSUMPTION 
Energy consumption data base. Volume HI, Chapter 2. The 
pm sector, SIC Division B. Final report, 3:18484 (TID- 
983) 
Energy consumption data base. Volume II. User’s manual. Final 
report, 3:18488 (TID-27987) 
Energy consumption data base. Volume 1. Summary document 
Final report, 3:18489 (TID-27988) 
Energy consumption data base. Volume HI. Introductory chapter 
to sectoral studies documentation. Final report (Data base 
contents and glossary of terms), 3:18492 (TID-27991) 


MIUS/SITE SELECTION 


MINING/GASES 

Identification of actinon in the air in the presence of other 

emanations (Radon-219 in mine air), 3:19738 (ORNL-tr-4500) 
MINING/INFORMATION CENTERS 

Bureau of Mines information-publication program, 3:19548 (NBS- 

SPEC.PUBL.-463) 
MINING/RADIOACTIVE EFFLUENTS 

Identification of actinon in the air in the presence of other 

emanations (Radon-219 in mine air), 3:19738 (ORNL-tr-4500) 
MINING EQUIPMENT 
See also CONVEYORS 

Development of the Profen Sued belt-operated opencast mine: 

experience gained under adverse weather conditions, 3:16510 
MINING EQUIPMENT/CONTROL SYSTEMS 
Possibilities of using laser radiation in the control of driving and 
extraction, 3:19552 
MINING EQUIPMENT/CORROSION 
Metallic corrosion in mining industry, 3:16535 
MINING EQUIPMENT/DESIGN 

Massive machinery at Coalbrook Longwall fulfils its promise, 

3:16504 
MINING EQUIPMENT/HYDRAULIC CONTROL DEVICES 

Printed gaskets and multi-bore pilot hose improve control of coal- 

mine roof supports, 3:16536 
MINING EQUIPMENT/MAINTENANCE 

Technology and organization of maintenance work in coal mines, 

3:16524 
MINING EQUIPMENT/OPERATION 
Massive machinery at Coalbrook Longwall fulfils its promise, 
3:16504 
MINING EQUIPMENT/RELIABILITY 
Reliability of machines and machine systems, 3:16499 
MINING EQUIPMENT/TECHNOLOGY ASSESSMENT 
Reliability of machines and machine systems, 3:16499 
MIRRORS (MAGNETIC) 
See MAGNETIC MIRRORS 
MISCIBLE FLOODING 
See MISCIBLE-PHASE DISPLACEMENT 
MISCIBLE-PHASE DISPLACEMENT 
See also MICROEMULSION FLOODING 
MISCIBLE-PHASE DISPLACEMENT/DEMONSTRATION 

PROGRAMS 

Tertiary oil recovery by CO» injection. Monthly report, July 1977, 
3:16631 (ORO-5302-13) 

Tertiary oil recovery by CO» injection. Quarterly report, January- 
March 1977, 3:16632 (ORO/5302-9) 

MISCIBLE-PHASE DISPLACEMENT/PARTICLE SIZE 

Separations chemistry, 3:19266 (ORNL-5297) 

MISSILE PROTECTION 

Full-scale tornado-missile impact tests. Final report, 3:18099 

(EPRI-NP-440) 
MISSOURI/URANIUM DEPOSITS 

Preliminary study of the geology and uranium favorability of the 
Forest City Basin in Kansas, Missouri, lowa, and Nebraska, 
3:16809 (GJBX-83(77)) 

MITOCHONDRIA/BIOCHEMICAL REACTION KINETICS 

Use of electron paramagnetic resonance in studies of free and 
bound divalent cation: the measurement of membrane potentials 
in mitochondria, 3:19847 

MITOCHONDRIA/BIOLOGICAL RADIATION EFFECTS 

Changes in NAD content hepatic mitochondria in gamma- 

irradiated chick embryos and chicks, 3:19981 
MITOCHONDRIA/NAD 

Changes in NAD content hepatic mitochondria in gamma- 

irradiated chick embryos and chicks, 3:19981 
MITOMYCIN/BIOLOGICAL EFFECTS 

Influence of DNA repair and replication inhibitors on 
incorporation of 2-''C-thymidine in pea root DNA following 
exposure to gamma radiation, 3:19929 

MIUS 
(Modular Integrated Utility Systemy.) 
MIUS/FLUIDIZED-BED COMBUSTORS 

Design and performance testing of a coal feed and metering 
system for the MIUS fuidized-bed combustor, 3:18639 (ORNL/ 
HUD/MIUS-47) 

MIUS/GAS TURBINES 

Fluidized bed gas turbine experimental unit or MIUS applications 
Quarterly progress report, July 1. 1975-September 30, 1975, 
3:18636 (ORNI (HUD MIUS-32) 

Fluidized bed gas turbine frome unit for MICS 
appheations. Quarterly progress report, October 1, 1975- 
December 31, 1975, 3:18637 (ORNL /HUD/MIUS-33) 

Fluidized-bed gas-turbine experimental unit for MIUS 
applications. Quarterly progress report, January 1, 1976-March 
31. 1976, 3:1863% (ORNL. /HUD/MIUS-34) 

MIUS/SITE SELECTION 
Siting of modular integrated utility systems (MIUS), 3:18642 





MIXED OXIDE FUEL FABRICATION PLANTS/ 


MIXED OXIDE FUEL FABRICATION PLANTS/EQUIPMENT 
Production equipment development needs for a 700 metric ton/ 
year light water reactor mixed oxide fuel manufacturing plant, 
3:16839 (BNWL-2414) 
MIXED OXIDE FUEL FABRICATION PLANTS/ 
OWNERSHIP 
Utility ownership of a nuclear fuel recycle facility, 3:16865 
MOBIL M-GASOLINE PROCESS 
See also GASOLINE 
SYNTHETIC FUELS 
MOBIL M-GASOLINE PROCESS/BENCH-SCALE 
EXPERIMENTS 
Conversion of methanol to high-octane gasoline, 3:17095 (ORNL/ 
FE-1) 
MOBIL M-GASOLINE PROCESS/EFFICIENCY 
Conversion of methanol to high-octane gasoline, 3:17095 (ORNL/ 


FE-1) 
MOBILE HOMES/SOLAR WATER HEATERS 
Performance and economic evaluation of a solar water heater 
utilized in a domestic situation, 3:17275 
MODELS (BIOLOGICAL) 
See BIOLOGICAL MODELS 
MODELS (NUCLEAR) 
See NUCLEAR MODELS 
MODELS (PLASMA) 
See PLASMA SIMULATION 
MOLDAVITES 
See TEKTITES 
MOLDS 
See FUNGI 
MOLECULAR ORBITAL MODEL 
See MOLECULES 
MOLECULE COLLISIONS 
See also ION-MOLECULE COLLISIONS 
MOLECULE COLLISIONS/BOLTZMANN-VLASOV 
EQUATION 
Possibility of direct solution of the classical Liouville equation for 
inelastic molecular collisions; the reduced Liouville equation, 
3:20170 
MOLECULE COLLISIONS/INELASTIC SCATTERING 
Possibility of direct solution of the classical Liouville equation for 
inelastic molecular collisions; the reduced Liouville equation, 
3:20170 t 
MOLECULE COLLISIONS/IONIZATION 
Accurate molecular ionization potentials from the electron 
propagator, 3:20177 
MOLECULE COLLISIONS/RESEARCH PROGRAMS 
Dynamical studies of molecular systems. Progress report, 
February 1, 1977-November 1, 1977 (Summaries of research 
activities at Princeton University), 3:20163 (COO-2542-5) 
MOLECULES/BINDING ENERGY 
Accurate molecular ionization potentials from the electron 
propagator, 3:20177 
MOLECULES/CONFIGURATION INTERACTION 
Variational configuration interaction methods and comparison 
with perturbation theory, 3:20186 
MOLECULES/ELECTRONIC STRUCTURE 
Graph theoretical concepts for the unitary group approach to the 
many-electron correlation problem, 3:20185 
Moment-polarized relativistic potentials, 3:20187 
MOLECULES/ENERGY LEVELS 
Program for the calculation of ground state and excited state 
energy surfaces, 3:20188 
MOLECULES/ENERGY-LEVEL TRANSITIONS 
Multiphoton bibliography, 1970-1976, 3:20111 
MOLECULES/GROUND STATES 
Coupled-cluster method for excitation energies, 3:20239 
MOLECULES/INFORMATION CENTERS 
Scope of Standard Reference Data Program of NBS, 3:20836 
(NBS-SPEC.PUBL.-463) 
MOLECULES/MEETINGS 
Proceedings of the international symposium on atomic, molecular, 
and solid-state theory, collision phenomena, and computational 
methods, 3:20112 
MOLECULES/SPECTRA 
Chemical physics, 3:19304 (ORNL-5297) 
MOLLUSCS 
See also OYSTERS 
MOLLUSCS/CHEMICAL ANALYSIS 
Analytical method for the measurement of polynuclear aromatic 
hydrocarbons in marine tissue, 3:19257 
MOLLUSCS/METABOLISM 
Accumulation and release of petroleum-derived aromatic 
hydrocarbons by marine animals, 3:19806 
Effects of seawater extracts of crude oil on carbon budgets in two 
species of mussels (Mytilus edulis, Modiolus demissus), 3:20027 
(CONF-730386-) 
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MOLLUSCS/MORTALITY 

Neoplasms in estuarine mollusks and approaches to ascertain 
causes (Macoma mpeg 3:20029 

Prevalence of neoplasia in 10 New a populations of the 
soft-shell clam 1 ya seaaeleh 3:19798 

MOLLUSCS/NEOPLASM: 

Neoplasia in soft-shell oad (Mya arenaria) collected from oil- 
impacted sites, 3:20031 

Neoplasms in estuarine mollusks and approaches to ascertain 
causes (Macoma ae 3:20029 

Prevalence of neoplasia in 10 New England populations of the 
soft-shell clam ( ‘ve ree 3:19798 

MOLLUSCS/SURVIVAL TIM 

Study of the effects of copper spplied continuously and 
discontinuously to specimens of Mytilus edulis (L.) exposed to 
steady and fluctuating salinity levels, 3:20034 

MOLLUSCS/TEMPERATURE EFFECTS 

Effects of temperature and salinity on the embryonic development 

of Hydrobia ulvae (Pennant), 3:20007 
MOLTEN METAL-WATER REACTIONS 

Investigations into the sodium-steam surface interaction on a 
stagnant pool, 3:18111 (NEDM-14149) 

Light water reactor safety research program. Quarterly report, 

anuary-March 1977 (Cerium-concrete interactions; vapor 
explosions), 3:18122 (SAND-77-1249) 

Reconsiderations of = release in molten metal fragmentation 
(BWR, PWR), 3:17558 

Steam explosion triggering experiments with oxidized corium-E 
simulants (BWR, PWR), 3:17555 

Thermal interaction of molten LWR core materials with water, 
3:18120 (SAND-77-0170C) 

MOLTEN METAL-WATER REACTIONS/CORROSION 

PRODUCTS 

Economical removal of sodium water reaction products (SWRP) 
from an LMFBR intermediate heat transport system (IHTS), 
3:17702 (CONF-761 107-28) 

MOLTEN METAL-WATER REACTIONS/HEAT TRANSFER 

Vapor film collapse during subcooled film boiling and its 
application to molten metal coolant interactions (BWR, PWR, 
LMFBR), 3:17557 

MOLTEN METAL-WATER REACTIONS/PRESSURE 

GRADIENTS 

Estimate on pressure buildup during steam explosions in LWR 
geometry (BWR; PWR), 3:17556 

MOLTEN METAL-WATER REACTIONS/TEMPERATURE 

GRADIENTS 

Vapor film collapse during subcooled film boiling and its 
application to molten metal coolant interactions (BWR, PWR, 
LMFBR), 3:17557 

MOLTEN SALT COAL GASIFICATION PROCESS 

Development of high-temperature subsystem technology to a 
technology readiness state: Phase i. Topical report, baseline 
combined-cycle system for operation with coal-derived gaseous 
fuel, 3:17394 (FE-2292-15) 

MOLTEN SALT COAL GASIFICATION PROCESS/ 

FLOWSHEETS 

Coal gasification development, 3:16394 

MOLTEN SALT FUELED REACTORS/FUEL CYCLE 

Molten-salt reactors for efficient nuclear fuel utilization without 

plutonium separation, 3:17687 
MOLTEN SALT REACTORS 

See also MOLTEN SALT FUELED REACTORS 
MOLTEN SALT REACTORS/ECONOMICS 

Estimation, comparison, and evaluation of advanced fission power 
reactor generation costs, 3:17833 

MOLTEN SALTS/DIFFUSION 

Solution of electrochemical flux equations with variable diffusion 

coefficient and transference number, 3:19317 
MOLTEN SALTS/MIGRATION 

Solution of electrochemical flux equations with variable diffusion 

coefficient and transference number, 3:19317 
MOLTEN SALTS/RADIOACTIVE WASTE PROCESSING 

Chemistry research and development. Research and development 
semiannual progress report, January-June 1977, 3:19339 (RFP- 
2680-A) 

MOLYBDATES/CATALYTIC EFFECTS 

Coal-related research, catalysis, and organic chemistry, 3:16433 

(ORNL-5297) 
MOLYBDENUM/CATALYTIC EFFECTS 

Coal-related research, catalysis, and organic chemistry, 3:16433 
(ORNL-5297) 

Commercial scale expanded bed hydroprocessing of Solvent 
Refined Coal (SRC) extract. October monthly technical 
progress report, 3:16424 (FE-2038-18) 

MOL YBDENUM/ELECTRON COLLISIONS 

Experimental electron backscatter fractions for molybdenum and 

tungsten (0 to 30 keV electrons), 3:20120 
MOL YBDENUM/ETCHING 
Study on freon gas plasma etching, 3:18863 (SAND-77-6023) 
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MOLYBDENUM/ION COLLISIONS 
Formation of excited H by impact of Hi*,H2*,Hs* ions on metal 
surfaces (20 to 200 keV), 3:20117 (ORO-2591-85) 
Ion induced photon emission from solids, 3:20118 (ORO-2591-86) 
K-shell x-ray production cross sections of selected elements from 
Nb through Gd for incident -“—- and alphas from 0.6 to 2.4 
MeV (0.6 to 2.4 MeV), 3:20136 
MOLYBDENUM/ION SCATTERING ANALYSIS 
Lattice location studies of gases in metals, 3:19238 
MOLYBDENUM/NITRIDATION 
Kinetics and thermodynamics of the behavior of niobium- and 
tantalum-base alloys in nitrogen atmospheres, 3:19035 
Nitriding of refractory metals and alloys, 3:19034 
MOLYBDENUM/NUCLEAR REACTION ANALYSIS 
Lattice location studies of gases in metals, 3:19238 
MOLYBDENUM/PHYSICAL RADIATION EFFECTS 
Characterization of radiation damage effects by a DPA function 
(Fast neutrons), 3:19073 
MOLYBDENUM/SOLVENT EXTRACTION 
Extraction process for recovery of rhenium (Patent; solvent 
extraction from Mo solutions), 3:19270 
MOLYBDENUM/SPUTTERING 
Work function dependence and isotope effect in the production of 
negative hydrogen ions during sputtering of adsorbed hydrogen 
on Cs covered Mo(100) surfaces, 3:20113 (BNL-23301) 
MOLYBDENUM/WORK FUNCTIONS 
Work function dependence and isotope effect in the production of 
negative hydrogen ions during sputtering of adsorbed hydrogen 
on Cs covered Mo(100) surfaces, 3:20113 (BNL-23301) 
MOLYBDENUM/X-RAY EMISSION ANALYSIS 
Analytical applications of protons from a 3 MV accelerator, 
3:19223 
Investigation of elemental analysis of water samples by radio-alpha 
induced x-ray emission spectroscopy, 3:19242 
MOLYBDENUM 99/LUNG CLEARANCE 
Inhalation dose conversion factors for various radionuclides 
associated with Liquid Metal Fast Breeder Reactors. Part 2, 
3:19995 (GEFR-00257) 
MOLYBDENUM 99/RADIOACTIVE AEROSOLS 
Inhalation dose conversion factors for various radionuclides 
associated with Liquid Metal Fast Breeder Reactors. Part 2, 
3:19995 (GEFR-00257) 
MOLYBDENUM ALLOYS 
See also ALLOY-A-286 
ASTROLOY 
HASTELLOYS 
INCONEL 718 
MOLYBDENUM BASE ALLOYS 
STAINLESS STEEL-316 
UDIMET ALLOYS 
WASPALOY 
MOLYBDENUM ALLOYS/CRYSTAL STRUCTURE 
Structure of ordered alloys, 3:18884 (LBL-6654) 
MOLYBDENUM ALLOYS/CRYSTAL-PHASE 
TRANSFORMATIONS 
Isothermal transformation studies on the effect of alloying 
elements (Mo, Ni, Cr, Mn, Al, Si, Co) in steels on the kinetics of 
the austenite to bainite transformation, 3:18882 (LBL-6068) 
MOLYBDENUM ALLOYS/ELECTRIC CONDUCTIVITY 
Thermal conductivity of selected alloys at low temperatures, 
3:18981 
MOLYBDENUM ALLOYS/ELECTRON MICROSCOPY 
Structure of ordered alloys, 3:18884 (LBL-6654) 
MOLYBDENUM ALLOYS/MILLING 
Impact of surface integrity on machining productivity, 3:18846 
(CONF-750677-P 1) 
MOLYBDENUM ALLOYS/NITRIDATION 
Nitriding of refractory metals and alloys, 3:19034 
MOLYBDENUM ALLOYS/PHYSICAL RADIATION EFFECTS 
Observation of defect clusters of columbium and columbium 
alloys in situ irradiated under a high-voltage electron 
microscope (10 to 500K), 3:19099 
MOLYBDENUM ALLOYS/SOLIDIFICATION 
Effect of solidification thermal parameters on the quality of a cast 
piece (U-10% Mo), 3:18946 (ORNL-tr-4455) 
MOLYBDENUM ALLOYS/THERMAL CONDUCTIVITY 
Thermal conductivity of selected alloys at low temperatures, 
3:18981 
MOLYBDENUM BASE ALLOYS/MECHANICAL PROPERTIES 
Advanced gas cooled nuclear reactor materials evaluation and 
development program, 3:17666 (COO-2975-10) 
MOLYBDENUM IONS/EMISSION SPECTRA 
Spectra of Mo XXX, XXXI. and XXXII from a laser-produced 
plasma, 3:20476 
MONEL/CORROSION 
Results of short-term corrosion evaluation tests at Raft River, 
3:17367 (TREE-1176) 
MONITORS (FAILED ELEMENTS) 
See FAILED ELEMENT MONITORS 


MUTAGENS 


MONITORS (REACTOR) 
See REACTOR CONTROL SYSTEMS 
MONJU REACTOR/REACTOR KINETICS 
Mock-up critical experiments for prototype fast breeder reactor 
"Monju’, 3:17813 
MONJU REACTOR/STEAM GENERATORS 
Heat transfer characteristics of steam generators for FBR, 3:17722 
MONKEYS/CHROMOSOMES 

Chimpanzee chromosome 13 is homologous to human 
chromosome 2p, 3:19850 (CONF-770871-1) 

Chimpanzee chromosome 12 is homologous to human 
chromosome 2g, 3:19851 (CONF-770871-2) 

MONKEYS/RADIATION SYNDROME 
Radiation sickness in monkeys induced by brief proton and long- 
term gamma radiation (Macaca mulatta), 3:19976 
MONOCHROMATORS/DESIGN 
New developments in OPO’'s, 3:19454 (LA-UR-77-2116) 
MONTANA/URANIUM DEPOSITS 

Favorability for uranium in tertiary sedimentary rocks, 
southwestern Montana, 3:16788 (GJBX-56(77)) 

Preliminary study of uranium in Pennsylvanian and lower Permian 
strata in the Powder River Basin, Wyoming and Montana, and 
the Northern Great Plains, 3:16808 (GJBX-81(77)) 

MONTE CARLO METHOD 
Usefulness of the Monte Carlo method in reliability calculations, 
3:17509 

MONTE CARLO METHOD/ENERGY LEVELS 

Zero Monte Carlo error on quantum mechanics is easier, 3:20157 
MOON/SOILS 

Surface properties of a North Ray Crater soil (Apollo 16), 3:20062 
MOROCCO/PETROLEUM 

Arab oil producers and alternative sources of energy, 3:18432 
MORPHOLOGICAL CHANGES/RADIOINDUCTION 

Low-level x-irradiation of the brain during development 
morphological, physiological, and behavioral consequences. 
Final report, September 1, 1976-August 31, 1977, 3:19963 
(COO-2000-127) 

MORPHOLOGY 
See MORPHOLOGICAL CHANGES 
MUF 
See MATERIAL UNACCOUNTED FOR 
MULTICHARGED IONS 
See also HYDROGEN IONS 3 PLUS 
MULTICHARGED IONS/FLUORESCENCE 
Fluorescence yields for multiply ionized ions, 3:20191 
MULTIGROUP THEORY/STATISTICS 
Multigroup cross-section adjustment by linear regression, 3:20414 
MULTIPARTICLE SPECTROMETERS/DRIFT CHAMBERS 
Charged particle detector system for high rate experiments, 
3:19653 (BNL-23477) 
MUNICH RESEARCH REACTOR 
See FRM REACTOR 
MUNICIPAL WASTES/ANAEROBIC DIGESTION 

Fast production of methane by anaerobic digestion. Progress 
report, October 8, 1977-November 6, 1977, 3:17101 (COO-2900- 
10 


) 
MUNICIPAL WASTES/WASTE PROCESSING 
Economic comparison of sludge irradiation and alternative 
methods of municipal sludge treatment, 3:18645 (PNL-2431) 
MUNITIONS 
See ORDNANCE 
MUONIC ATOMS/HYPERFINE STRUCTURE 
Model-independent interpretation of the dynamic hyperfine effect 
in muonic atoms with an application to '%?Os, 3:20326 
MUONIC ATOMS/S STATES 
Nuclear polarization corrections in p-*He atoms, 3:20229 
MUONIC ATOMS/VACUUM POLARIZATION 
Nuclear polarization corrections in p-*He atoms, 3:20229 
MUONIC ATOMS/X-RAY SPECTRA 
Electromagnetic moments of the even Os nuclei from muonic x 
rays, 3:20322 
MUSCLES 
See also MYOCARDIUM 
MUSCLES/RADIATION DOSES 
SFACTOR: a computer code for calculating dose equivalent to a 
target Organ per microcurie-day residence of a radionuclide in a 
source organ, 3:19993 (ORNL/NUREG/TMS85) 
MUSSELS 
See MOLLUSCS 
MUTAGENESIS 
Increasing the effectiveness, efficiency, and specificity of mutation 
induction in flowering plants, 3:19922 
Investigation of mutagenic effects of products of ozonation 
reactions in water, 3:20060 
MUTAGENS 
See also EMS 
METHYL METHANESULFONATE 





MUTAGENS/ECOLOGICAL CONCENTRATION 


MUTAGENS/ECOLOGICAL CONCENTRATION 
Concentration of mutagens from urine by adsorption with the 
nonpolar resin XAD-2: cigarette smokers have mutagenic urine, 
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3:1983 
MUTANTS/RADIOINDUCTION 

Development of new techniques of using irradiation in the genetic 
improvement of warm season grasses and an assessment of the 
genetic and cytogenetic effects. Annual report, August 1, 1976- 
October 31, 1977 (Breeding of pear] millet and radioinduction of 
mutants of bermudagrasses by y irradiation of dormant 
rhizomes), 3:19921 (SRO-637-6) 

Efficiency of breeding method for screening of mutants (Mutant 
induction by y irradiation of rice and potatoes (Solanum 
tuberosum and Ipomoea batatas) for disease resistance and sugar 
and starch content of tubers), 3:19920 (CONF-750782-) 

MUTATION FREQUENCY 

Mutation frequencies in female mice and the estimation of genetic 

hazards of radiation in women, 3:19970 
MUTATIONS 

See also CHROMOSOMAL ABERRATIONS 
MUTATIONS/RADIOINDUCTION 

Genetic effects of low x-ray doses. Progress report, October 1, 
1976-September 30, 1977 (In Drosophila), 3:19988 (COO-2001- 
17) 

Mutation frequencies in female mice and the estimation of genetic 
hazards of radiation in women, 3:19970 

Neutron-induced mutation experiments. Progress report, March 1, 
1977-February 28, 1978, 3:19987 (COO-1748-17) 

Radiation and biophysical studies on cells and viruses. Progress 
report, April 1, 1976-June 30, 1977 (Gamma radiation, alpha 

articles), 3:19937 (ORO-2832-184) 
MYCELIUM/SORPTIVE PROPERTIES 

Some properties and development of cultivated bioadsorbent, 
3:16927 (ORNL-tr-4432) 

MYOCARDIAL INFARCTION/DIAGNOSTIC TECHNIQUES 

Present status of positive scintigraphic imaging of myocardial 
infarction, 3:19892 

MYOCARDIUM/BIOLOGICAL RADIATION EFFECTS 

Nuclear proteins and DNA in rat myocardium myocytes 

following local irradiation (Gamma radiation), 3:19973 
MYOCARDIUM/SCINTISCANNING 

Three dimensional imaging of the myocardium with radionuclides 

('°Cs, 7°' TI), 3:19882 


NAD 
(Nicotinamide-adenine dinucleotide.) 
NAD/BIOLOGICAL RADIATION EFFECTS 
Changes in NAD content hepatic mitochondria in gamma- 
irradiated chick embryos and chicks, 3:19981 
NAPHTHA/ENVIRONMENTAL EFFECTS 
Process and environmental technology for producing SNG and 
liquid fuels, 3:16470 
NAPHTHA/GASIFICATION 
Process and environmental technology for producing SNG and 
liquid fuels, 3:16470 
NAPHTHALENE/CHEMICAL REACTIONS 
Coal-related research, catalysis. and organic chemistry, 3:16433 
(ORNL-5297) 
NAPHTHALENE/ELECTRONIC STRUCTURE 
Electronic transitions of some pi-molecular charge transfer 
complexes (Anthracene-pyromellitic dianhydride (PMDA) or 
pyrene-PMDA in naphthalene-PMDA host), 3:19303 (1S-T-788) 
NAPHTHALENE/IMPURITIES 
Phthalic anhydride production is a catalytic process. 3:16353 
NAPHTHALENE/ZONE REFINING 
Phase equilibria in coal hydrogenation systems. Quarterly report. 
July 1977-September 1977, 3:16359 (FE-2334-6) 
NAPHTHALIC ACID 
See PHTHALIC ACID 
NATIONAL ACCELERATOR LABORATORY 
See FERMILAB ACCELERATOR 
NATIONAL BUREAU OF STANDARDS REACTOR 
See NBSR REACTOR 
NATIONAL ENERGY PLAN/ECONOMIC IMPACT 
Impact of the national energy plan on solar economics (Economic 
analysis of solar space heating and solar water heating by state), 
3:17133 (LA-UR-77-2694) 
NATIONAL ENERGY PLAN/IMPLEMENTATION 
Reviewing the conservation technology base for an energy R and 
D study, 3:18391 
NATURAL CIRCULATION 
See NATURAL CONVECTION 
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NATURAL CONVECTION/NUMERICAL SOLUTION 
on” heat transfer analysis by the finite element method, 
2195 
NATURAL DRAFT COOLING TOWERS/DESIGN 

Operation, full-scale survey, overhaul, and reconstruction of 

natural convection cooling towers, 3:17405 (ORNL-tr-4480) 
NATURAL DRAFT COOLING TOWERS/ENVIRONMENTAL 

EFFECTS 

Diurnal wind and temperature profiles in the atomspheric layer (0- 
150 meters) of interest for natural draft cooling towers, 3:19740 
(EPR-76-7) 

NATURAL DRAFT COOLING TOWERS/OPERATION 

Operation, full-scale survey, overhaul, and reconstruction of 
natural convection cooling towers, 3:17405 (ORNL-tr-4480) 

NATURAL DRAFT COOLING TOWERS/PERFORMANCE 

TESTING 

Operation, full-scale survey, overhaul, and reconstruction of 
natural convection cooling towers, 3:17405 (ORNL-tr-4480) 

NATURAL DRAFT COOLING TOWERS/PLUMES 

Airborne monitoring of cooling tower effluents. Volume 1. 

Technical summary. Final report, 3:17401 (EPRI-EA-420) 
NATURAL GAS 

See also LIQUEFIED NATURAL GAS 
NATURAL GAS/AVAILABILITY 

Energy supply to the year 2000: global and national studies. 
Second technical report of the workshop on Alternative Energy 
Strategies (WAES) (Book), 3:18418 

NATURAL GAS/CHARGES 

Impact of the national energy plan on solar economics (Economic 
analysis of solar space heating and solar water heating by state), 
3:17133 (LA-UR-77-2694) 

Survey of residential utility costs, 1975-77: comparative impacts 
on residential electric and natural gas consumers, 3:1855 
(FEA/U-77-353) 

NATURAL GAS/COST 

Impacts of increasing energy scarcity in irrigated agriculture: an 

empirical study from the arid Southwest, 3:18611 
NATURAL GAS/DRILLING 

Energy consumption data base. Volume III, Chapter 2. The 
—— sector, SIC Division B. Final report, 3:18484 (TID- 
27983) 

NATURAL GAS/ENHANCED RECOVERY 
Field applications of foam fracturing, 3:16762 (COO/4166-1) 
NATURAL GAS/ENVIRONMENTAL EFFECTS 

Process and environmental technology for producing SNG and 
liquid fuels, 3:16470 

Toxic trace pollutant coefficients for energy supply and 
conversion. Final report, 3:19688 (HIT-705) 

NATURAL GAS/PRODUCTION 

Oil and gas developments in Pennsylvania in 1975, 3:16673 

Project Independence Evaluation System (PIES) documentation. 
Volume III. PIES oil and gas supply curves, 3:16769 (PB- 
271284) 

NATURAL GAS/PUMPING 

Case study applications of venture analysis. Third monthly report, 

August 1977, 3:18622 (FE-2685-03) 
NATURAL GAS/PURIFICATION 

Modeling the process of removing ethane and propane from 
natural gas at the individual catalyst particle, 3:16751 

Process for purifying hydrocarbon gas streams (Patent), 3:16750 

NATURAL GAS/RESERVES 

Depletion policy options for Western Europe, 3:18430 

Project Independence Evaluation System (PIES) documentation 
Volume III. PIES oil and gas supply curves, 3:16769 (PB- 
271284) 

NATURAL GAS/RESOURCE DEPLETION 

Depletion policy options for Western Europe, 3:18430 

NATURAL GAS/STORAGE 

Seasonal energy-storage requirements. Final report for Project 

8982. June 30, 1976-September 30, 1976, 3:18410 (COO/2906-1) 
NATURAL GAS/TRANSPORT 

National energy transportation. Volume L. Current systems and 
movements. Report prepared by the Congressional Research 
Service accompanied by maps jointly prepared by the U.S. 
Geological Survey and the Congressional Research Service (19 
maps), 3:18369 

NATURAL GAS APPLIANCES 
See GAS APPLIANCES 
NATURAL GAS DEPOSITS 
See also GAS CONDENSATE FIELDS 
Petroleum resources, 3:16589 
NATURAL GAS DEPOSITS/BUILDUP 
Occurrence of petroleum, 3:16605 
NATURAL GAS DEPOSITS/DATA COMPILATION 

Production statistics and engineering data: oil in North Dakota, 
second half of 1976, 3:16626 (NP-22803) 

Production statistics and engineering data: oil in North Dakota, 
first half of 1976, 3:16627 (NP-22804) 
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NATURAL GAS DEPOSITS/DISTRIBUTION 
World oil and gas reserves from analysis of giant fields and 
petroleum basins (provinces), 3:16586 
NATURAL GAS DEPOSITS/EVALUATION 
Evaluation methods of hydrocarbon potential reserves in East 
Siberia, 3:16745 
Implications of changing oil prices on resource evaluations 
(Resource Cube Concept correlating resource, discovery, and 
recovery), 3:16682 , 
Methods used in the USSR for estimating potential petroleum 
resources, 3:18444 
Nature-made petroleum and gas in place: methods of measurement 
and reliability of measurements, 3:16585 
Occurrence of petroleum, 3:16605 
United Nations activities in the classification and measurement of 
oil and gas resources, 3:18445 
NATURAL GAS DEPOSITS/EXPLOITATION 
Devonian shale production: Eastern Kentucky Field, 3:16753 
Gas in tight formations, 3:18456 
Status of the USSR natural gas industrial potential and future 
prospects, 3:16752 
Summary, 3:18443 
Supply of natural gas from geopressured zones: engineering and 
costs, 3:16746 
NATURAL GAS DEPOSITS/EXPLORATION 
Gas in geopressured zones, 3:16747 
Implications for future petroleum exploration, 3:16608 
Petroleum exploration challenge with respect to the developing 
nations, 3:16606 
Petroleum potential of sedimentary basins in the developing 
countries, 3:16611 
Potential and time frame for the development of petroleum in the 
deep ocean, 3:16609 
Search for petroleum and natural gas in the North Sea. Problems 
and expectations, 3:16590 (AED-Conf-76-605-001) 
Study of petroleum zones: a contribution to the appraisal of 
hydrocarbon resources, 3:16610 
Summary, 3:18443 
Total energy resource evaluation as part of future oil and gas 
exploration, 3:16607 
NATURAL GAS DEPOSITS/EXPLOSIVE STIMULATION 
Current status of Projects Gasbuggy, Rulison, and Rio Blanco and 
an appraisal of nuclear-explosive fracturing potential for the 
near future, 3:16767 
NATURAL GAS DEPOSITS/FORECASTING 
Resource potential of gas in tight formations, 3:16742 
Study of petroleum zones: a contribution to the appraisal of 
hydrocarbon resources, 3:16610 
NATURAL GAS DEPOSITS/FRACTURING 
New proppant to sustain fracture conductivity and maximize 
stimulated production, 3:16764 (COO/4166-1) 
NATURAL GAS DEPOSITS/GAS FLOW 
Study of hydrocarbon-shale interaction. Progress report No. 4, 
April 1-June 30, 1977, 3:16744 (ORO-5197-4) 
NATURAL GAS DEPOSITS/GEOCHEMISTRY 
Distribution of potential hydrocarbon resources in the USSR and 
its bearing on prospect evaluation, 3:16587 
NATURAL GAS DEPOSITS/GEOLOGY 
Distribution of potential hydrocarbon resources in the USSR and 
its bearing on prospect evaluation, 3:16587 
Features of oil-gas formations in northwest Europe, 3:16613 
NATURAL GAS DEPOSITS/HYDRAULIC FRACTURING 
Massive hydraulic fracture containment analysis utilizing rock 
mechanics considerations, 3:16763 (COO/4166-1) 
Method of successively opening-out and treating productive 
formations. 3:16642 
NATURAL GAS DEPOSITS/LEGISLATION 
Outer Continental Shelf Lands Act Amendments of 1977. Report 
by the Ad Hoc Select Committee on the Outer Continental 
Shelf together with additional, supplemental, dissenting. 
minority, and additional minority views, to accompany H.R 
1614, 3:18447 
NATURAL GAS DEPOSITS/MEETINGS 
Future supply of nature-made petroleum and gas, 3:18442 
NATURAL GAS DEPOSITS/NEUTRON LOGGING 
Neutron die-away well logging. 3:16614 
NATURAL GAS DEPOSITS/ORIGIN 
Distribution of potential hydrocarbon resources in the USSR and 
its bearing on prospect evaluation, 3:16587 
Methane hydrate in the sea floor: a significant resource, 3:16748 
NATURAL GAS DEPOSITS/REGIONAL ANALYSIS 
Study of petroleum zones: a contribution to the appraisal of 
hydrocarbon resources. 3:16610 
NATURAL GAS DEPOSITS/SAMPLING 
Study to determine the feasibility of obtaining true samples of oil 
and gas reservoirs. Final report, 3:16591 (BERC/RI-77/10) 
NATURAL GAS DEPOSITS/SEISMIC SURVEYS 
Methane hydrate in the sea floor: a significant resource, 3:16748 


NEODYMIUM 150 TARGET/CARBON 12 REACTIONS 


NATURAL GAS FIELDS/CLASSIFICATION 
Gas from conventional gas fields, 3:18455 
NATURAL GAS FIELDS/EXPLOITATION 
Gas from conventional gas fields, 3:18455 
Potential contribution of small oil and gas deposits, 3:16657 
NATURAL GAS INDUSTRY 
New British energy era and the role of gas, 3:16757 
Northern Ireland gas industry, 3:16758 
NATURAL GAS INDUSTRY/FORECASTING 
Status of the USSR natural gas industrial potential and future 
prospects, 3:16752 
NATURAL GAS INDUSTRY/GOVERNMENT POLICIES 
Australia takes brake off natural gas developments, 3:18454 
NATURAL GAS INDUSTRY/REVIEWS 
Oil and gas developments in Pennsylvania in 1975, 3:16673 
NATURAL GAS INDUSTRY/TECHNOLOGY TRANSFER 

Technology transfer: impacts and implications of prospects of 
future availability of oil, 3:18451 

Transfer and dissemination of oil and gas technology, 3:18452 

NATURAL GAS WELLS 
See also WELLHEADS 
NATURAL GAS WELLS/HYDRAULIC FRACTURING 

Advanced stimulation systems applied to massive hydraulic 
fracturing: techniques and results, 3:16768 

Demonstration of massive hydraulic fracturing to stimulate gas 
production from the Mesa Verde formation, Piceance Basin, 
Colorado, 3:16760 (COO/4166-1) 

ERDA sponsored projects in the massive hydraulic fracturing of 
resources in the Appalachian Basin: a status report, 3:16761 
(COO/4166-1) 

Field applications of foam fracturing, 3:16762 (COO/4166-1) 

Frac mapping by surface electrical techniques, 3:16622 (COO/ 
4166-1) 

Kiel process, 3:16620 (COO/4166-1) 

Massive frac: a second look, 3:16759 (COO/4166-1) 

Process for direct measurement of the orientation of hydraulic 
fractures (Patent), 3:16766 

Status report on MHF in Fort Worth Basin, 3:16765 (COO/4166- 
1) 


System for frac sand logistics on massive hydraulic fracturing 
jobs, 3:16619 (COO/4166-1) 
NATURAL GAS WELLS/MATHEMATICAL MODELS 
Color movie simulation of a gas-water reservoir, 3:16749 (LA-UR- 
77-2447) 
NATURAL GAS WELLS/PRODUCTIVITY 
Production statistics and engineering data: oil in North Dakota, 
second half of 1976, 3:16626 (NP-22803) 
Production statistics and engineering data: oil in North Dakota, 
first half of 1976, 3:16627 (NP-22804) 
NATURAL GAS WELLS/PROPPING AGENTS 
New proppant to sustain fracture conductivity and maximize 
stimulated production, 3:16764 (COO/4166-1) 
NATURAL GAS WELLS/WELL DRILLING 
Project Independence Evaluation System (PIES) documentation. 
Volume V. Drilling profile and regional allocation by profit 
maximization, 3:16633 (PB-271285) 
NATURAL RADIOACTIVITY 
(For unspecified naturally occuring radioisotopes only; not for 
BACKGROUND RADIATION.) 
NATURAL RADIOACTIVITY/DOSEMETERS 
Response of LiF thermoluminescence dosimeters to natural 
environmental radiation, 3:19729 (HASL-313) 
NBSR REACTOR/REACTOR OPERATION 
Utilization of the NBS reactor, 3:18062 
NEBRASKA/URANIUM DEPOSITS 
Preliminary study of the geology and uranium favorability of the 
Forest City Basin in Kansas, Missouri, lowa, and Nebraska, 
3:16809 (GJBX-83(77)) 
NEODYMIUM/ION COLLISIONS 
K-shell x-ray production cross sections of selected elements from 
Nb through Gd for incident protons and alphas from 0.6 to 2.4 
MeV (0.6 to 2.4 MeV), 3:20136 
NEODYMIUM 142 TARGET/CARBON 12 REACTIONS 
Multistep effects in the elastic and inelastic scattering of 70.4-MeV 
'"2C ions from the even neodymium isotopes, 3:20315 
NEODYMIUM 144 TARGET/CARBON 12 REACTIONS 
Multistep effects in the elastic and inelastic scattering of 70.4-MeV 
"*C ions from the even neodymium isotopes, 3:20315 
NEODYMIUM 146 TARGET/CARBON 12 REACTIONS 
Multistep effects in the elastic and inelastic scattering of 70.4-MeV 
"°C ions from the even neodymium isotopes, 3:20315 
NEODYMIUM 148 TARGET/CARBON 12 REACTIONS 
Multistep effects in the elastic and inelastic scattering of 70.4-MeV 
"2C ions from the even neodymium isotopes, 3:20315 
NEODYMIUM 150/ENERGY LEVELS 
Nuclear chemistry, 3:19330 (ORNL-5297) 
NEODYMIUM 150 TARGET/CARBON 12 REACTIONS 
Multistep effects in the elastic and inelastic scattering of 70.4-MeV 
"C ions from the even neodymium isotopes, 3:20315 
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NEODYMIUM ALLOYS/MAGNETIC SUSCEPTIBILITY 

Magnetic ordering in Ce-La and Nd-La alloys, 3:18960 (IS-M-116) 

i: 'YYMIUM ALLOYS/SPECIFIC HEAT 
agnetic ordering in Ce-La and Nd-La oo lk 3:18960 (IS-M-116) 
YMIUM CHLORIDES/FLUORESCENCE 

"ae phase spectroscopy of complex lanthanide halide-aluminum 

halide molecular species, 3:19276 (CONF-770957-2) 
NEODYMIUM LASERS/AMPLIFIERS 

Shiva “gamma” disk amplifier (21 Oct 1976) (Engineering 
Materials) (46 drawings), 3:19502 (CAPE-2552 

SHIVA laser system: amplifier assembly fixture, beta and gamma 
(21 Jan 1977) (Engineering Materials) (142 drawings), 3:19493 
(CAPE-2585) 

NEODYMIUM LASERS/DESIGN 
Shiva: its components and subsystems, 3:20750 
NEODYMIUM LASERS/FREQUENCY CONTROL 

Ninety-degree phase matching in KD/sub 2x/H/sub( 21-x)/PO, 
crystals in doubling of the second harmonic of a neodymium- 
glass laser, 3:19472 

NEODYMIUM LASERS/OPTICAL EQUIPMENT 
Laser chain components (25 Oct 1976) (Engineering Materials) (15 
drawings), 3:19497 (CAPE-2512/2) 
NEODYMIUM LASERS/PULSE RISE TIME 
Laser with a controllable pulse shape, 3:19476 
NEODYMIUM LASERS/ULTRAVIOLET RADIATION 

Ninety-degree phase matching in KD/sub 2x/H/sub( 21-x)/PO, 
crystals in doubling of the second harmonic of a neodymium- 
glass laser, 3:19472 

NEON/FLUORESCENCE 
Fluorescence yields for multiply ionized ions, 3:20191 
NEON/ION-ATOM COLLISIONS 

High resolution spectroscopy of Auger electrons in ion-atom 

collisions (keV and MeV ranges, review), 3:20181 
NEON/ION-MOLECULE COLLISIONS 

Overcoming the Doppler limitation in beam-foil spectroscopy by 
target ion spectroscopy: high ionization-excitation states of slow 
Ne/sup q+/ ions and their mass-dependent, symmetric collision 
interactions (Cross sections), 3:20182 

NEON 20 REACTIONS/FISSION 
Nuclear chemistry, 3:19330 (ORNL-5297) 
NEON IONS/COLLISIONS 

Ion scattering studies of some actinide materials (E < 650 eV), 
3:20114 (LA-UR-77-2072) 

Radiochemical study of the reactions of heavy ions with gold, 
3:20115 (LBL-6526) 

Work function dependence and isotope effect in the production of 
negative hydrogen ions during sputtering of adsorbed hydrogen 
on Cs covered Mo(100) surfaces, 3:20113 (BNL-23301) 

NEON IONS/DOSIMETRY 

Physical dosimetry and radiobiology studies, 3:19936 (LA-6898- 
PR) 

NEON IONS/ENERGY LEVELS 

Overcoming the Doppler limitation in beam-foil spectroscopy by 
target ion spectroscopy: high ionization-excitation states of slow 
Ne/sup q+ / ions and their mass-dependent, symmetric collision 
interactions (Cross sections), 3:20182 

NEON IONS/ION-MOLECULE COLLISIONS 

Overcoming the Doppler limitation in beam-foil spectroscopy by 
target ion spectroscopy: high ionization-excitation states of slow 
Ne/sup q + / ions and their mass-dependent, symmetric collision 
interactions (Cross sections), 3:20182 

NEOPLASMS 
See also CARCINOMAS 
HEPATOMAS 
LEUKEMIA 
LYMPHOMAS 
NEOPLASMS/DISTRIBUTION 

Systematic collaborative studies on neoplasms in marine animals as 

related to the environment, 3:19902 
NEOPLASMS/EPIDEMIOLOGY 

Systematic collaborative studies on neoplasms in marine animals as 

related to the environment, 3:19902 
NEOPLASMS/GROWTH 

Temperature-dependent growth and regression of epidermal 

tumors in the European eel (Anguilla anguilla L.), 3:20009 
NEOPLASMS/HISTOLOGY 

Hepatomas and other neoplasms in the Atlantic hagfish (Myxine 
glutinosa): a histopathologic and chemical study, 3:19795 

Neoplasia in soft-shell clams (Mya arenaria) collected from oil- 
impacted sites, 3:20031 

Ovarian neoplasia in ornamental hybrid carp (Nishikigoi) in Japan, 
3:19900 

NEOPLASMS/PATHOGENESIS 

Neoplasms in rainbow trout, a sensitive animal model for 

environmental carcinogenesis (Salmo gairdneri), 3:19903 
NEOPLASMS/PATHOLOGY 

Hepatomas and other neoplasms in the Atlantic hagfish (Myxine 

glutinosa): a histopathologic and chemical study, 3:19795 
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NEOPLASMS/RADIOINDUCTION 

Biophysical studies related to mrtE ono Renewal 
proposal and progress report, 3: 7 (ORO-3798-57) 

External irradiation, 3: 19965 ( (LA-6898-PR) 

NEOPLASMS/RADIOTHERAPY 

Approach to general oncology: principles and procedures, 3:19959 

Current status of clinical pion radiotherapy (X radiation), 3:19958 

Intense neutron sources for cancer treatment, 3:17040 (SAND-77- 
1284(Vol.3)(No.2)) 

NEOPLASMS/SEASONAL VARIATIONS 

Neoplastic disease in bivalve mollusks from Oregon estuaries with 
emphasis on research on proliferative disorders in Yaquina Bay 
oysters, 3:19901 

Systematic collaborative studies on neoplasms in marine animals as 
related to the environment, 3:19902 

NEOPLASMS/TEMPERATURE DEPENDENCE 

Temperature-dependent growth and regression of epidermal 

tumors in the — an eel — anguilla L.), 3:20009 
NEPTUNIUM/BINDI. G ENERGY 

Chemistry of transuranium elements and compounds, 3:19338 

(ORNL-S297) 
NEPTUNIUM/ENERGY-LEVEL TRANSITIONS 

Chemistry of transuranium elements and compounds, 3:19338 

(ORNL-5297) 
NEPTUNIUM/PHOTOCHEMISTRY 

Photochemistry relevant to nuclear waste separations: a feasibility 
study, 3:16900 (BNL-50715) 

NEPTUNIUM/X-RAY FLUORESCENCE ANALYSIS 

Determination of actinide elements in nuclear fuels by x-ray 
analysis, 3:19239 

NEPTUNIUM COMPOUNDS/MAGNETIC SUSCEPTIBILITY 

Moessbauer spectra and magnetic susc — of neptunium 
chlorocompounds, 3:19336 (DP-MS-77-45) 

NEPTUNIUM COMPOUNDS/MOESSBAUER EFFECT 

Moessbauer spectra and magnetic oe of neptunium 
chlorocompounds, 3:19336 (DP-MS-77-45) 

NEPTUNYL COMPOUNDS/CRYSTAL STRUCTURE 

BaNpO2(CH3CO2)s . 2H2O, 3:19338 (ORNL-5297) 

NERVOUS SYSTEM DISEASES 
Health implications of water contaminants in man, 3:19918 
NET ENERGY 

(Difference of energy output and energy input.) 

Energy accounting as a policy analysis tool. Prepared for the 
Committee on Science and Technology, U.S. House of 
Representatives, Ninety-Fourth Congress, second session by the 
Environment and Natural Resources Division, Congressional 
Research Service, Library of Congress, 3:18302 

NET ENERGY/EVALUATION 

Dynamic net-energy simulation model of the EEC energy 
transformation system: physical viability of economic choices, 
3:18296 

NETHERLANDS/CHEMICAL INDUSTRY 

Plastics industry: rational use of energy program pilot study (PVC 

production), 3:18478 (NATO/CCMS-58) 
NETHERLANDS/ENERGY SUPPLIES 

Energy supply to the year 2000: global and national studies. 
Second technical report of the workshop on Alternative Energy 
Strategies (WAES) (Book), 3:18418 

Energy supply/demand integrations to the year 2000: global and 
national studies. Third technical report of the workshop on 
Alternative Energy Strategies (WAES) (Book), 3:18419 

NETWORKS (COMPUTER) 
See COMPUTER NETWORKS 
NEUTRAL ATOM BEAM INJECTION/ALIGNMENT 

Effect of hot beam injection angle on twin beam mirrors, 3:20707 
(COO-2218-87) 

NEUTRAL ATOM BEAM INJECTION/ELECTRIC FIELDS 

Role of impurities and electric field in plasma heating by an 
injected neutral beam in tokamaks, 3:20462 

NEUTRAL ATOM BEAM INJECTION/STABILITY 
Stability of ripple-assisted neutral beam injection against loss-cone 
modes, 3:20588 
NEUTRAL BEAM SOURCES 
See also TON SOURCES 
NEUTRAL BEAM SOURCES/COMPARATIVE 

EVALUATIONS 

Comparison of methods for the production of neutral beams, 
3:20710 (PPPL-1391) 

NEUTRAL BEAM SOURCES/COOLANT LOOPS 

Heat transfer study of water-cooled swirl tubes for neutral beam 

targets, 3:20706 (CONF-771029-144) 
NEUTRAL BEAM SOURCES/DESIGN 

Mechanical design for TMX injector system, 3:20716 (UCRL- 
79753) 

NEUTRAL BEAM SOURCES/NEUTRON EMISSION 

Neutron production in a high-intensity deuterium neutral beam 
facility, 3:20709 (LBL-6366) 

Neutron production in a high-intensity deuterium neutral-beam 
facility, 3:20728 
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NEUTRAL BEAM SOURCES/PERFORMANCE 
Fueling with neutral beams, 3:20717 (UCRL-80065) 
NEUTRAL BEAM SOURCES/POWER SUPPLIES 
New generation of arc and arc filament power supplies for pulsed 
neutral beams, 3:20705 (UCRL-79683) 
NEUTRAL BEAM SOURCES/SPECIFICATIONS 
Compact 80-keV neutral-beam module, 3:20714 (UCRL-79682) 
Doublet III neutral beam injection system, 3:20708 (GA-A-14670) 
NEUTRAL BEAM SOURCES/TARGETS 
Heat transfer study of water-cooled swirl tubes for neutral beam 
targets, 3:20706 (CONF-771029-144) 
NEUTRAL BEAM SOURCES/TEST FACILITIES 
Fiber Optic Telemetry System for LLL High-Voltage Test Stand, 
3:20715 (UCRL-79688) 
NEUTRAL BEAM SOURCES/VACUUM SYSTEMS 
Development of vacuum components for neutral beam injection 
applications, 3:20762 (CONF-771029-148) 
NEUTRAL BEAM SOURCES/VALVES 
Large rectangular bellows valve, 3:20768 (UCRL-79751) 
NEUTRAL CURRENTS 
(Neutral currents occur in a process where a lepton scatters off 
another particle, does not change its charge, and a heavy neutral 
particle is exchanged between the lepton and the particle from 
which it scatters.) 
Neutral currents, 3:20217 
NEUTRON BEAMS/BEAM PRODUCTION 
Physical requirements of a neutron beam for radiotherapy, 3:19626 
NEUTRON CAPTURE 
See NEUTRON BEAMS 
NEUTRON DETECTORS 
See also FISSION CHAMBERS 
PROTON RECOIL DETECTORS 
Device for detecting neutrons (Patent), 3:17958 
NEUTRON DETECTORS/CALIBRATION 
Calibration and field test of a pulsed, delayed fission neutron 
logging probe. Final report, 3:16793 (GJBX-29(77)) 
NEUTRON DETECTORS/CONTROL EQUIPMENT 
Control apparatus for neutron detector which runs within core 
(Patent), 3:17955 
NEUTRON DETECTORS/PERFORMANCE TESTING 
Calibration and field test of a pulsed, delayed fission neutron 
logging probe. Final report, 3:16793 (GJBX-29(77)) 
NEUTRON DETECTORS/SPECIFICATIONS 
Automatic counting channel and analysis system for neutron 
sensor performance testing, 3:19644 
NEUTRON DETECTORS/SUPPORTS 
Construction for supporting a neutron detector tube (Patent), 
3:17588 
Support of neutron flux detectors in a reactor (Patent), 3:17961 
NEUTRON DIFFUSION EQUATION/BOUNDARY 
CONDITIONS 
Generalized perturbation theory applicable to reactor boundary 
changes, 3:17873 
NEUTRON DIFFUSION EQUATION/NUMERICAL 
SOLUTION 
Flux-depression factors for scattering and absorbing media, 
3:17876 
Flux synthesis programme KASY for the approximate solution of 
the three-dimensional multigroup-neutron-diffusion-equation. 
Present state, planned improvements and applications to reactor 
design problems, 3:17884 
MULTIPOL - a code for coarse-mesh approximation of the static 
multigroup diffusion equation in three dimensions, 3:17891 
NEUTRON DOSIMETRY/SPECTRA UNFOLDING 
Spectrum unfolding by the least-squares methods, 3:20423 
(CONF-771096-1) 
NEUTRON FLUX/CALCULATION METHODS 
Bounded flux-at-a-point estimators for Monte Carlo, 3:20399 
NEUTRON FLUX/MONTE CARLO METHOD 
Evaluation of three Monte Carlo schemes for flux at a point, 
3:20398 
NEUTRON IMPORTANCE FUNCTION 
Transport calculation of the generalized importance functions for 
sensitivity studies, 3:20404 
NEUTRON LOGGING/EQUIPMENT 
Neutron die-away well logging. 3:16614 
NEUTRON MULTIPLIER FACILITY 
See SUBCRITICAL ASSEMBLIES 
NEUTRON RADIOGRAPHY 
Neutron radiography using the Birmingham Dynamitron 
accelerator, 3:19619 
NEUTRON RADIOGRAPHY/EQUIPMENT 
Handling equipment for the HFEF/N neutron radiography 
facility, 3:19516 
Neutron radiography facility at HFEF/N, 3:19515 
NEUTRON REACTIONS 
Measurement and resonance analysis of neutron transmissions 
through four samples of 75U (0.880 to 4.000 keV), 3:20338 


NEUTRON SOURCES 


New neutron-rich isotope: '*Os, 3:20329 
NEUTRON REACTIONS/CAPTURE 
*32Th(n,y) cross section from 2.6 to 800 keV, 3:20335 
Evaluation of the ***U neutron cross sections for incident neutron 
energies up to 4 keV, 3:20334 (ORNL/TM-6152) 
Neutron capture cross-section adjustment based on integral 
measurements, 3:20308 
Neutron capture and total cross-section measurements on fission 
product Pd (3 to 655 eV), 3:20316 
Self-indication measurements of 7°*U resonance capture at 77, 293, 
and 873 K (5 to 81 eV), 3:20337 
Thermal-neutron capture and fission cross sections and resonance 
integrals for curium-243, 3:20336 
Use of gamma ray strength functions for predicting the neutron 
capture cross section of **Y, 3:20302 (UCID-17566) 
NEUTRON REACTIONS/COMPOUND-NUCLEUS 
REACTIONS 
CRSEC: a general purpose Hauser-Feshbach code for the 
calculation of nuclear cross-sections and thermonuclear reaction 
rates, 3:20368 (UCID-17600) 
NEUTRON REACTIONS/CROSS SECTIONS 
Evaluation of the neutron cross sections of *°5U in the thermal 
energy region. Final report, 3:20333 (EPRI-NP-167) 
NEUTRON REACTIONS/ELASTIC SCATTERING 
Deformation effects in neutron scattering (2.5 MeV, cross 
sections, review, J, 77), 3:20325 
Double-differential beryllium neutron cross sections at incident 
neutron energies of 5.9, 10.1, and 14.2 MeV, 3:20275 
Excitation of low-lying collective states in Ca and 7° Pb by 
inelastic neutron scattering, 3:20295 
Fast-neutron cross sections of vanadium (1.0 to 5.5 MeV; total and 
differential elastic and inelastic scattering cross sections), 
3:20301 
Inelastic neutron scattering cross sections for 7°°U from 0.9 to 3.1 
MeV, 3:20339 
NEUTRON REACTIONS/FISSION 
Additional measurements of the **°U(n,f) cross section in the 0.2- 
to 8.2-MeV range, 3:20341 
Evaluation of the *°*U neutron cross sections for incident neutron 
energies up to 4 keV, 3:20334 (ORNL/TM-6152) 
P-wave neutron induced fission studies (Yields, 100 to 1000 keV), 
3:20348 
NEUTRON REACTIONS/INELASTIC SCATTERING 
Deformation effects in neutron scattering (2.5 MeV, cross 
sections, review, J, 77), 3:20325 
Double-differential beryllium neutron cross sections at incident 
neutron energies of 5.9, 10.1, and 14.2 MeV, 3:20275 
Excitation of low-lying collective states in Ca and *°* Pb by 
inelastic neutron scattering, 3:20295 
Fast-neutron cross sections of vanadium (1.0 to 5.5 MeV; total and 
differential elastic and inelastic scattering cross sections), 
3:20301 
Inelastic neutron scattering cross sections for ***U from 0.9 to 3.1 
MeV, 3:20339 
Measurement of cross sections for the **Na(n,n’y)*"Na reaction 
near threshold, 3:20285 
NEUTRON REACTIONS/RESONANCE INTEGRALS 
Neutron capture and total cross-section measurements on fission 
product Pd (3 to 655 eV), 3:20316 
NEUTRON REACTIONS/THERMAL FISSION 
Direct physical measurement of nuclide yields for ***U(n/sub th,/ 
f) (A = 92 through 95), 3:20344 
Reconciliation of measurements of anti v/sub p/ for neutron- 
induced fission of uranium-235, 3:20343 
Thermal-neutron capture and fission cross sections and resonance 
integrals for curium-243, 3:20336 
NEUTRON REACTIONS/TOTAL CROSS SECTIONS 
Fast-neutron cross sections of vanadium (1.0 to 5.5 MeV; total and 
differential elastic and inelastic scattering cross sections), 
3:20301 
Neutron total cross-section measurements for 79 Bk and 7Cf 
(0.01 to 20 eV), 3:20340 
Parity-nonconserving asymmetry in n-d scattering, 3:20251 
NEUTRON REFLECTORS/MATERIALS 
Reference critical experiments. Progress report, July 1, 1977- 
September 30, 1977, 3:19408 (RFP-NUREG-2715) 
NEUTRON SOURCE FACILITIES/BEAM MONITORING 
Use of graphite as a health physics monitor for high energy 
neutrons, 3:19629 
NEUTRON SOURCE FACILITIES/BEAM PRODUCTION 
Using neutrons from the DT reaction for radiotherapy, 3:19617 
NEUTRON SOURCE FACILITIES/DYNAMITRONS 
Neutron radiography using the Birmingham Dynamitron 
accelerator, 3:19619 
NEUTRON SOURCE FACILITIES/LINEAR ACCELERATORS 
Small proton linear accelerator as a source of neutrons for 
radiotherapy, 3:19618 
NEUTRON SOURCES 
(Excludes reactors even when used as neutron sources.) 
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NEUTRON SOURCES/BIOLOGICAL SHIELDS 
Shield design for medium-energy neutron radiotherapy, 3:17038 
NEUTRON SOURCES/COMPARATIVE EVALUATIONS 
Comparisons of experimental and calculated activation from a 14 
MeV neutron source, 3:20781 
NEUTRON SOURCES/DESIGN 
Initial target/moderator configuration for the weapons neutron 
research facility, 3:17041 
NEUTRON SOURCES/ENERGY SPECTRA 
Energy spectra of 14-MeV neutrons (Uncertainties in spectra due 
to energy losses, emission angle, etc., and importance of 
assumed spectrum in cross section determination), 3:19640 
(UCRL-Trans-1 1305) 
NEUTRON SOURCES/FABRICATION 
Transuranium Processing Plant semiannual report of production, 
status, and plans for period ending June 30, 1977, 3:19340 
(ORNL-5358) 
NEUTRON SOURCES/MAINTENANCE 
Remote operation and maintenance of a pulsed-neutron physics 
facility, 3:17039 
NEUTRON SOURCES/NEUTRON SPECTRA 
Neutron spectra characteristics for the intense neutron source, 
INS, 3:19632 (LA-UR-77-1054) 
Neutron spectra for the 40-MeV deuteron-lithium source system, 
3:20777 
NEUTRON SOURCES/OPERATION 
Remote operation and maintenance of a pulsed-neutron physics 
facility, 3:17039 
NEUTRON SOURCES/PERFORMANCE 
Skyshine analysis for the intense neutron source facility, 3:20780 
NEUTRON SOURCES/RESEARCH PROGRAMS 
Intense neutron sources for cancer treatment, 3:17040 (SAND-77- 
1284(Vol.3)(No.2)) 
NEUTRON SPECTRA/SPECTRA UNFOLDING 
Experimental data processing program RADAK, 3:20383 
Retrieval of the energy spectrum in neutron TOF measurements, 
3:19646 (LA-7070-MS) 
NEUTRON SPECTROMETERS/DESIGN 
Low angle neutron data acquisition system for molecular biology, 
3:19924 (BNL-23370) 
Neutron molecular spectroscopy using a white beam time-of-flight 
spectrometer, 3:20110 
NEUTRON STARS/STAR EVOLUTION 
Two cooling mechanisms for type I supernova envelopes, 3:20087 
NEUTRON TRANSPORT/CALCULATION METHODS 
Engineer's approach to Monte Carlo radiation transport 
calculations, 3:20397 
NEUTRON TRANSPORT/DATA ANALYSIS 
Application of sensitivity analysis to nuclear data assessment. 


3:20417 
NEUTRON TRANSPORT/MONTE CARLO METHOD 


Applications of the probability table method to practical problems, 


3:20396 
General-purpose Monte Carlo codes and applications, 3:20395 
NEUTRON TRANSPORT/PERTURBATION THEORY 
Experience with correlated sampling in perturbation 
computations, 3:20400 
NEUTRON TRANSPORT THEORY 
See also MULTIGROUP THEORY 
Generalized rebalance: a common framework for transport 
acceleration methods, 3:20386 
NEUTRON TRANSPORT THEORY/ANALYTICAL 
SOLUTION 
Generation of benchmark solutions to the time-dependent 
continuous-energy transport equation, 3:20394 
NEUTRON TRANSPORT THEORY/ANNULAR SPACE 
Properties of collision probability integrals in annular geometry, 
3:20391 
NEUTRON TRANSPORT THEORY/CALCULATION 
METHODS 
Application of sensitivity theory to energy group structure 
definition, 3:20416 
Transport calculation of the generalized importance functions for 
sensitivity studies, 3:20404 
NEUTRON TRANSPORT THEORY/COMPLTER 
CALCULATIONS 
Two-dimensional transport applications of constrained finite 
elements, 3:20390 
NEUTRON TRANSPORT THEORY/ITERATIVE METHODS 
Geometric interpretation of optimal iteration strategies, 3:20388 
NEUTRON TRANSPORT THEORY/KERNELS 
Dependence of — albedos on order of scattering kernel 
expansion, 3:2 
NEUTRON TRANSPORT THEORY/MONTE CARLO 
METHOD 
Attempt of sensitivity calculations in 3D geometries by Monte 
Carlo techniques, 3:20405 
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NEUTRON TRANSPORT THEORY/MULTIGROUP THEORY 
ae Ss of nw theory to energy group structure 
finition, 3:20416 
NEUTRON TRANSPORT THEORY/NEUTRON DIFFUSION 
EQUATION 
= of diffusion coefficients using transport theory results, 
:2038 


NEUTRON TRANSPORT THEORY/QUADRATURES 
Generalized quadrature technique for solving the transport 
equation, 3:20393 
NEUTRON TRANSPORT THEORY/SHIELDING 
—_— accuracies and sensitivity studies in the assessment of data 
uirements for practical shield design, 3:20384 
NEUT ON TRANSPORT THEORY REE-DIMENSIONAL 
CALCULATIONS 
Transport calculations by the C/sub n/ method in spherical 
eometry, 3:20392 
NEUTRON TRANSPORT THEORY/TWO-DIMENSIONAL 
CALCULATIONS 
Diffusion synthetic acceleration method applied to two- 
dimensional neutron transport problems, 3:20387 
NEUTRON-NEUTRON LOGGING/EQUIPMENT 
Calibration and field test of a pulsed, delayed fission neutron 
lo; ing probe. Final report, 3:16793 (GJBX-29(77)) 
NEUTRO Ss 


See also COSMIC NEUTRONS 
FAST NEUTRONS 
FISSION NEUTRONS 
NEUTRONS/B:OLOGICAL RADIATION EFFECTS 

Neutron-induced mutation experiments. Progress report, March 1, 

1977-February 28, 1978, 3:19987 (COO-1748-17) 
NEUTRONS/NUCLEAR REACTION YIELD 

Absolute neutron yield measurements for protons on Li, Cu, Co 

and Be from threshold to 3 MeV, 3:20277 
NEUTRONS/RADIATION DOSE DISTRIBUTIONS 

Low angle neutron data acquisition system for molecular biology, 

3:19924 (BNL-23370) 
NEUTROPHILS/ABUNDANCE 

Analysis of postradiation recovery of peripheral blood neutrophils 

(Gamma radiation), 3:19941 
NEUTROPHILS/BIOLOGICAL RADIATION EFFECTS 

Analysis of postradiation recovery of peripheral blood neutrophils 

(Gamma radiation), 3:19941 
NEVADA/GEOTHERMAL EXPLORATION 
Microseisms in geothermal exploration: studies in Grass Valley. 
Nevada, 3:17352 (LBL-7002) 
NEVADA/GEOTHERMAL SYSTEMS 
Heat transport in geothermal systems, 3:17346 
NEVADA/HOT SPRINGS 

Microseisms in geothermal exploration: studies in Grass Valley, 

Nevada, 3:17352 (LBL-7002) 
NEVADA/SEISMIC SURVEYS 

Microseisms in geothermal exploration: studies in Grass Valley. 

Nevada, 3:17352 (LBL-7002) 
NEVADA/URANIUM DEPOSITS 

Preliminary study of the favorability for uranium in selected areas 
in the Basin and Range Province, Nevada, 3:16796 (GJBX- 
74(77)) 

NEVADA TEST SITE/SEISMIC EVENTS 

Preliminary assessment of the seismic hazard of the Nevada Test 

Site region, 3:16979 
NEW JERSEY/ENERGY POLICY 

State legislatures and energy policy in the Northeast: energy 

facility siting and legislative action, 3:18422 (BNL.-50679) 
NEW MEXICO/ENERGY SOURCE DEVELOPMENT 

Drought and energy resource development in New Meaico, 
3:19818 (L.A-UR-77-2725) 

NEW MEXICO/GEOCHEMICAL SURVEYS 

Effectiveness of stream-sediment sampling along the Rio Ojo 
Caliente, New Mexico, 3:16807 (GJBX-77(77)) 

Cranium hydrogeochemical and stream sediment pilot survey of 
the Estancia Valley, Bernalillo, Santa Fe, San Miguel, and 
Torrance Counties, New Meaico, 3:16802 (GJBX-77(77)) 

NEW MEXICO/METEOROLOGY 

Markov chain model for cloud cover sequences in Albuquerque, 
3:19675 (SAND-77-1430) 

NEW MEXICO/RADIOACTIVE WASTE STORAGE 

Batch Kd measurements of nuclides to estimate migration 
potential at the proposed Waste Isolation Pilot Plant in New 
Meanico, 3:16953 (PNL-2448) 

Valuation of potash occurrences within the Waste [solation Pilot 
Plant site in southeastern New Mexico, 3:16928 (ALO-18) 
NEW MEXICO/WATER RESOURCES 

Drought and energy resource development in New Mexico, 
3:19818 (LA-UR-77-2725) 

NEW SOUTH WALES/GEOLOGICAL SURVEYS 

Petroleum geology of Western New South Wales, 3:16600 

NEW SOUTH WALES/PETROLEUM DEPOSITS 
Petroleum geology of Western New South Wales, 3:16600 
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NEW YORK 
See also NEW YORK CITY 
NEW YORK/AIR QUALITY 
Trends in atmospheric particulate concentrations at a location in 
the northeast United States (Rural area near New York City), 
3:19684 (BNL-23385) 
NEW YORK/COASTAL WATERS 
Transport and transfer rates in the waters of the continental shelf. 
Annual report, 3:20078 (COO-2185-19) 
NEW YORK CITY/AIR QUALITY 
Trends in atmospheric particulate concentrations at a location in 
the northeast United States (Rural area near New York City), 
3:19684 (BNL-23385) 
NEW ZEALAND/PETROLEUM DEPOSITS 
Hydrocarbon potential of the North Wanganui Basin, New 
Zealand, 3:16603 
NEWTON MECHANICS 
See CLASSICAL MECHANICS 
NEWTON METHOD 
Use of directions of negative curvature in a modified Newton 
method, 3:20796 (ANL-AMD-TM-319) 
NEWTS 
See SALAMANDERS 
NICKEL/ABSORPTIVITY 
Solar properties of electrodeposited nickel underlayers in 
composite absorber systems, 3:17306 
NICKEL/CATALYTIC EFFECTS 
Commercial scale expanded bed hydroprocessing of Solvent 
Refined Coal (SRC) extract. October monthly technical 
progress report, 3:16424 (FE-2038-18) 
NICKEL/CAVITIES 
Grain boundary cavity growth under applied stress and internal 
pressure, 3:18877 (COO-2172-18) 
NICKEL/CHEMICAL VAPOR DEPOSITION 
Possible selective solar photothermal absorber: Ni dendrites 
formed on Al surfaces by the CVD of Ni(CO) , 3:17318 
NICKEL/CORROSION 
Corrosion of nickel in So2-O2-SO3 atmospheres at 603°C, 3:19019 
NICKEL/DIFFUSION 


Diffusion and electrotransport of metallic solutes in thorium metal, 


3:18948 
NICKEL/ELECTRON COLLISIONS 
Electron- and photon-induced desorption, 3:20126 
NICKEL/ELECTROPLATING 
Solar properties of electrodeposited nickel underlayers in 
composite absorber systems, 3:17306 
NICKEL/EMISSIVITY 
Solar properties of electrodeposited nickel underlayers in 
composite absorber systems, 3:17306 
NICKEL/GRAIN BOUNDARIES 
Grain boundary cavity growth under applied stress and internal 
pressure, 3:18877 (COO-2172-18) 
NICKEL/ION EXCHANGE 
Analytical applications of resins containing amide and polyamine 
functional groups, 3:19264 (IS-T-783) 
NICKEL/ION IMPLANTATION 
Difference in concentration distributions between molecular and 
atomic nitrogen implanted in solids, 3:18994 
Metastable phases produced by ion implantation in metals, 3:18886 
(SAND-77-0700C) 
NICKEL/NEON 20 REACTIONS 
Nuclear chemistry. 3:19330 (ORNL-5297) 
NICKEL/OXIDATION 
Oxidation of pure Ni and Ni-2 1/4 Cr alloy in atmospheres 
containing sulfur dioxide, 3:19018 
NICKEL /PERMEABILITY 
Surface effects on tritium diffusion in materials in a radiation 
environment, 3:18988 
NICKEL/PHYSICAL RADIATION EFFECTS 
Accelerator system for producing two-component beams for 
studies of interactive surface effects, 3:19599 (CONF-770949-2) 
Computing helium deposition and helium promotion of void 
nucleation during accelerator experiments, 3:19082 
Depth distribution of self ion damage in nickel. 3:19051 (CONF- 
760673-) 
DT fusion neutron irradiation of BPNL niobium nickel and 316 
stainless steel at 175°C, 3:19060 (UCID-17667) 
General rate theory model of void swelling in irradiated metals, 
3:19079 
Microstructure and mechanisms of ion-simulated irradiation- 
induced creep of nickel (Deuterons, alpha particles. 435"F). 
3:19101 
NICKEL/PION PLUS REACTIONS 
Inelastic scattering of pions to the continuum (60 MeV: 7” 
spectra), 3:20314 (RLO/1388-362) 
NICKEL/STRAIN HARDENING 
Work hardening correlation for monotonic loading based on state 
variables, 3:18906 (COO-2172-19) 


NICKEL ALLOYS/THERMAL CONDUCTIVITY 


NICK EL/SWELLING 
General rate theory model of void swelling in irradiated metals, 
:19079 


NICKEL/TENSILE PROPERTIES 
Work hardening correlation for monotonic loading based on state 
variables, 3:18906 (COO-2172-19 
NICKEL/X-RAY EMISSION ANALYSIS 
Se applications of protons from a 3 MV accelerator, 
:19223 

Investigation of elemental analysis of water samples by radio-alpha 

induced x-ray emission spectroscopy, 3:19242 
NICKEL 58 TARGET/PROTON REACTIONS 

Excitation function of the analyzing power in the reaction 
58Ni(p,p’)®®Ni(2*, 1.45 MeV) (14.6 to 15.3 MeV), 3:20300 
(RLO/1388-362) 

NICKEL ALLOYS 

See also ALLOY-A-286 

CHROMIUM-NICKEL STEELS 
HASTELLOYS 
INCOLOY ALLOYS 
NICKEL BASE ALLOYS 
NICKEL STEELS 
NICKEL-CHROMIUM STEELS 

NICKEL ALLOYS/CORROSION 

Vanadium pentaoxide corrosion, 3:19029 

NICKEL ALLOYS/CORROSION RESISTANCE 

Electrodeposition of zinc-nickel alloys coatings, 3:18857 (SAND- 
77-8511) 

Old age creeps on as oil pipelines start to rust, 3:16649 

NICKEL ALLOYS/CRYSTAL STRUCTURE 

Structure of ordered alloys, 3:18884 (LBL-6654) 

NICKEL ALLOYS/CRYSTAL-PHASE TRANSFORMATIONS 

Isothermal transformation studies on the effect of alloying 
elements (Mo, Ni, Cr, Mn, Al, Si, Co) in steels on the kinetics of 
the austenite to bainite transformation, 3:18882 (LBL-6068) 

NICKEL ALLOYS/ELECTRIC CONDUCTIVITY 

Thermal conductivity of selected alloys at low temperatures, 

3:18981 
NICKEL ALLOYS/ELECTRODEPOSITION 

Electrodeposition of zinc-nickel alloys coatings, 3:18857 (SAND- 
77-8511) 

NICKEL ALLOYS/ELECTRON MICROSCOPY 

Structure of ordered alloys, 3:18884 (LBL-6654) 

NICKEL ALLOYS/EMBRITTLEMENT 

Hydrogen embrittlement of thermomechanically treated 18Ni 

Maraging steel, 3:19008 (SAND-77-1087C) 
NICKEL ALLOYS/EXPLOSION WELDING 

Explosive fabrication of rapidly solidified alloys, 3:18860 (UCRL- 
80348) 

NICKEL ALLOYS/HYDRIDATION 

Hydrogen embrittlement of thermomechanically treated 18Ni 
Maraging steel, 3:19008 (SAND-77-1087C) 

NICKEL ALLOYS/OXIDATION 

Oxidation of high-chromium binary Ni-Cr alloys and ternary 
alloys containing Ce, Zr, and Ti, 3:19017 

Oxidation of pure Ni and Ni-2 1/4 Cr alloy in atmospheres 
containing sulfur dioxide, 3:19018 

Oxides associated with the improved air oxidation performance of 
some niobium intermetallics and alloys, 3:19020 

NICKEL ALLOYS/PERMEABILITY 

H--D solubility in Li at 800°C; Y--H reaction; T permeation of 
Incoloy 800, 316 SS, W--3.5Ni--1.5Fe, 3:17030 (ORNL-5297) 

Hydrogen embrittlement of thermomechanically treated 18Ni 
Maraging steel, 3:19008 (SAND-77-1087C) 

NICKEL ALLOYS/PHASE STUDIES 

Metastable phases produced by ion implantation in metals, 3:18886 
(SAND-77-0700C) 

NICKEL ALLOYS/PHYSICAL RADIATION EFFECTS 

Applications of simulation experiments in LMFBR core materials 
technology, 3:19048 (CON F-760673-) 

Dependence of void swelling on the electron vacancy 
concentration (Neutrons), 3:19100 

Effect of ion irradiation on the microstructure of an iron-nickel- 
chromium alloy (Nickel ions, 600 to 750°C, swelling rate, void 
and dislocation structures), 3:19103 

Magnetic after effect in iron-nickel alloys under neutron 
irradiations (SONi-S0Fe), 3:19039 (CONF-750677-P1) 

Summary report on the alloy development iniercorrelation 
program experiment (Fe-15Cr-25Ni, charged-particle simulation 
of neutron damage), 3:19045 (CONF-760673-) 

Swelling and gamma-prime particle stability of ion-bombarded 
iron-chromium-nickel alloys (550 to 750°C, nickel ions), 3:19102 

Swelling in dual-ion-irradiated Fe-15 Cr-20 Ni alloy (3.5 MeV 
nickel ions and 1.18 MeV helium ions), 3:19068 

Vacancies supersaturation induced by fast neutron irradiation in 
FeNi alloys (50-50), 3:19040 (CONF-750677-P2) 

NICKEL ALLOYS/THERMAL CONDUCTIVITY 

Magnetothermal conductivity of selected pure metals and alloys, 
3:18979 





NICKEL BASE ALLOYS 


Thermal conductivity of selected alloys at low temperatures, 
3:18981 
NICKEL BASE ALLOYS 
See also ASTROLOY 
INCONEL ALLOYS 
MONEL 
NIMONIC 
UDIMET ALLOYS 
WASPALOY 
NICKEL BASE ALLOYS/CORROSION 
Effect of NaCl on high temperature hot corrosion, 3:19030 
Hot corrosion studies of four nickel-base superalloys: B-1900, 
NASA-TRW VIA, 713C and IN738, 3:19027 
Modifications to the pattern of isothermal corrosion observed with 
a Ni/15 Cr alloy in an O2./SO2 atmosphere associated with 
additions of certain reactive elements, 3:19028 
Results of short-term corrosion evaluation tests at Raft River, 
3:17367 (TREE-1176) 
NICKEL BASE ALLOYS/CORROSION PROTECTION 
Hot corrosion cobalt base alloy for protective coatings, 3:19037 
NICKEL BASE ALLOYS/CRACKS 
Fatigue crack growth rates of structural alloys at 4K, 3:18934 
NICKEL BASE ALLOYS/CRYSTAL STRUCTURE 
Structure of ordered alloys, 3:18884 (LBL-6654) 
NICKEL BASE ALLOYS/ELECTRIC CONDUCTIVITY 
Thermal and electrical measurements on selected materials for 
low-temperature applications, 3:18980 
NICKEL BASE ALLOYS/ELECTRON MICROSCOPY 
Structure of ordered alloys, 3:18884 (LBL-6654) 
NICKEL BASE ALLOYS/FABRICATION 
Forming and fabrication of superalloys, 3:18871 
NICKEL BASE ALLOYS/FATIGUE 
Fatigue crack growth rates of structural alloys at 4K, 3:18934 
NICKEL BASE ALLOYS/FIELD EMISSION 
Field emission from the superlattice planes of ordered Nis W 
3:18951 (CONF-750677-P 1) 
NICKEL BASE ALLOYS/MACHINING 
Impact of surface integrity on machining productivity, 3:18846 
(CONF-750677-P1) 
NICKEL BASE ALLOYS/MECHANICAL PROPERTIES 
Advanced gas cooled nuclear reactor materials evaluation and 
development program, 3:17666 (COO-2975-10) 
NICKEL BASE ALLOYS/METALLURGY 
Metallurgy of high temperature alloys, 3:18990 
NICKEL BASE ALLOYS/OXIDATION 
Hot corrosion studies on nickel-based alloys containing silicon, 
3:19026 
NICKEL BASE ALLOYS/PHYSICAL RADIATION EFFECTS 
Evaluation of the effect of chemical composition on the irradiation 
sensitivity of reactor vessel weld metal, 3:19108 
Microstructural changes in ion-irradiated commercial alloys (475 
to 725°C), 3:19104 
Nickel-ion damage in a precipitation-hardened nickel-aluminum 
(525 to 725°C), 3:19105 
NICKEL BASE ALLOYS/PROTECTIVE COATINGS 
Protective coatings for high temperature alloys state of 
technology. 3:19036 
NICKEL BASE ALLOYS/THERMAL CONDUCTIVITY 
Thermal and electrical measurements on selected materials for 
low-temperature applications, 3:18980 
NICKEL BASE ALLOYS/THERMOELECTRIC PROPERTIES 
Thermal and electrical measurements on selected materials for 
low-temperature applications, 3:18980 
NICKEL COMPOUNDS/ALKYLATION 
Ion cyclotron resonance investigations of alkylation of (eta®- 
C;H;)Niv and (eta*-C;H;)Fe~ by methyl halides in the gas 
phase. 3:19284 
NICKEL COMPOUNDS/SOLUBILITY 
Solubility of nonstoichiometric nickel ferrite in high-temperature 
aqueous solution, 3:17606 
NICKEL FLUORIDES/NEUTRON DIFFRACTION 
Neutron scattering studies of low dimensional magnetic systems, 
3:19170 
NICKEL STEELS 
(Steels containing only nickel as alloying element.) 
NICKEL STEELS/CRYSTAL-PHASE TRANSFORMATIONS 
Research on the gamma and alpha phases in iron-nickel alloys near 
the martensitic transformation point. 1. Diffuse dispersion of the 
electrons and roentgen rays, 3:18893 (DOE-tr-8) 
NICKEL STEELS/FABRICATION 
Forming and fabrication of superalloys, 3:18871 
NICKEL STEELS/FATIGUE 
Effect of induced hydrogen on fatigue crack propagation of an 
austenite stainless (316 L) and Fe-Ni-C alloys, 3:18930 
NICKEL STEELS/PORTEVIN-LE CHATELIER EFFECT 
Portevin-Le Chatelier effect in austeno-martensitic structures of 
Fe-Ni-C, 3:18929 
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NICKEL-CADMIUM BATTERIES/COMPARATIVE 
EVALUATIONS 
Development of electrochemical power sources for electric 
traction, 3:18277 
NICKEL-CHROMIUM STEELS 
(Steels containing Ni and Cr; the Cr content is usually 0.5 to 2.0%, 
the Ni content is higher.) 
NICKEL-CHROMIUM STEELS/METALLURGY 
Metallurgy of high temperature alloys, 3:18990 
NICKEL-ZINC BATTERIES/BATTERY SEPARATORS 
Development of large size nickel-zinc cells for electric vehicles 
(300 Ah), 3:18270 
NICKEL-ZINC BATTERIES/COMPARATIVE EVALUATIONS 
Development of electrochemical power sources for electric 
traction, 3:18277 
Nickel-zinc battery: a viable alternative for vehicle powering, 


3:18276 
NICKEL-ZINC BATTERIES/COST 
Near-term advanced vehicle batteries, 3:18268 
NICKEL-ZINC BATTERIES/ELECTRODES 

Development of large size nickel-zinc cells for electric vehicles 

(300 Ah), 3:18270 
NICKEL-ZINC BATTERIES/FAILURES 

Development of large size nickel-zinc cells for electric vehicles 

(300 Ah), 3:18270 
NICKEL-ZINC BATTERIES/PERFORMANCE 
New energy sources for electric vehicles: development status, 
3:18272 
NICOTINAMIDE-ADENINE DINUCLEOTIDE 
See NAD 
NIMONIC/CORROSION 
Hot corrosion of high temperature alloys, 3:19025 
NIMONIC 90/CORROSION 

Investigations of surfaces of sodium corroded materials using 
Auger electron spectroscopy and secondary ion mass 
spectrometry, 3:19014 (EURFNR-1399) 

NIMONIC PE16/CORROSION 

Microstructural characterization of advanced ferrous alloys 
exposed to liquid sodium (700°C for 2000 hours), 3:19001 
(HEDL-SA-1225FP(Rev.)) 

NIOBIUM/CHROMATOGRAPHY 

Chemistry of transuranium elements and compounds, 3:19338 

(ORNL-5297) 
NIOBIUM/DIFFUSION 

Diffusion and electrotransport of metallic solutes in thorium metal, 

3:18948 
NIOBIUM/DISTRIBUTION 

Rare earths, thorium, and other minor elements in sphene from 

some plutonic rocks in West-Central Alaska, 3:19743 
NIOBIUM/ELECTRON-PHONON COUPLING 

Fermi surface, fermi velocity, and electron-phonon interaction 

parameter in Nb, 3:18953 (CONF-770827-7) 
NIOBIUM/ENVIRONMENTAL TRANSPORT 

Metabolic and environmental aspects of fusion reactor activation 

products: niobium, 3:20047 (ORNL/TM-5496) 
NIOBIUM/FERMI LEVEL 

Fermi surface, fermi velocity, and electron-phonon interaction 

parameter in Nb, 3:18953 (CONF-770827-7) 
NIOBIUM/HYDRIDATION 

Effect of purity, prestrain, and cooling rate on hydrogen 

strengthening in niobium single crystals, 3:18848 (COO-1676-45) 
NIOBIUM/ION COLLISIONS 

K-shell x-ray production cross sections of selected elements from 
Nb through Gd for incident protons and alphas from 0.6 to 2.4 
MeV (0.6 to 2.4 MeV), 3:20136 

NIOBIUM/ION IMPLANTATION 
Depth profiling of lithium in niobium, 3:18993 
NIOBIUM/METABOLISM 

Metabolic and environmental aspects of fusion reactor activation 

products: niobium, 3:20047 (OR NL./TM-5496) 
NIOBIUM/NITRIDATION 

Kinetics and thermodynamics of the behavior of niobium- and 
tantalum-base alloys in nitrogen atmospheres, 3:19035 

Nitriding of refractory metals and alloys, 3:19034 

NIOBIUM/PERMEABILITY 

Surface effects on tritium diffusion in materials in a radiation 

environment, 3:18988 
NIOBIUM/PHYSICAL RADIATION EFFECTS 

DT fusion neutron irradiation of an LLL niobium tensile specimen 
at elevated temperatures, 3:19059 (UCID-17664) 

DT fusion neutron irradiation of BPNL niobium nickel and 316 
stainless steel at 175°C, 3:19060 (UCID-17667) 

Investigation of blistering in niobium with the introduction of 
helium ions having the energies expected in a thermonuclear 
reactor, 3:20770 (ANL-Trans-1 104) 

Observation of defect clusters of columbium and columbium 
alloys in situ irradiated under a high-voltage electron 
microscope (10 to 500K), 3:19099 
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NIOBIUM/SHEAR PROPERTIES 
Slip localization during discontinuous strain of niobium single 
crystals at 4.2°K, 3:18928 
NIOBIUM/SPUTTERING 
Neutron sputtering of solids (0.1 to 14.1 MeV: yields), 3:19086 
Physical stuttering model for fusion reactor first-wall materials, 
3:20121 
NIOBIUM/SUPERCONDUCTIVITY 
Phonon anomalies in d-band metals and their relationship to 
superconductivity, 3:18989 
NIOBIUM/SURFACE PROPERTIES 
Environmental reactions and their effects on mechanical behavior 
of metallic materials. Technical progress report, February 1, 
1977-January 31, 1978, 3:18904 (COO-1676-47) 
NIOBIUM/TOXICITY 
Metabolic and environmental aspects of fusion reactor activation 
products: niobium, 3:20047 (ORNL/TM-5496) 
NIOBIUM/WETTABILITY 
Investigztion of the contact angles between various molten metals 
and substrates of niobium and zirconium. Final report (Sessile 
drop technique), 3:18970 (UCRL-13677-2) 
NIOBIUM ALLOYS 
See also INCONEL 600 
INCONEL 718 
NIOBIUM BASE ALLOYS 
NIOBIUM ALLOYS/CRYSTAL-PHASE TRANSFORMATIONS 
Neutron scattering studies of alkali metal-graphite intercalation 
compounds, 3:19167 (BNL-23230) 
NIOBIUM ALLOYS/DEFORMATION 
Deformation studies of Zr-2.5% Nb containing hydrides, 3:18932 
NIOBIUM ALLOYS/HEAT TREATMENTS 
Development of NBTI conductors for 10 T-14 T operation. 
Progress report for the period ending 15 July 1977, 3:18969 
(TID-27768) 
NIOBIUM ALLOYS/MAGNETIC TESTING 
Development of NBTI conductors for 10 T-14 T operation. 
Progress report for the period ending 15 July 1977, 3:18969 
(TID-27768) 
NIOBIUM ALLOYS/MECHANICAL PROPERTIES 


Mechanical properties of superconducting Nb-Ti composites (300, 


77, 4,2 K), 3:18936 
NIOBIUM ALLOYS/NEUTRON DIFFRACTION 
Neutron scattering studies of alkali metal-graphite intercalation 
compounds, 3:19167 (BNL-23230) 
NIOBIUM ALLOYS/NITRIDATION 
Kinetics and thermodynamics of the behavior of niobium- and 
tantalum-base alloys in nitrogen atmospheres, 3:19035 
Nitriding of refractory metals and alloys. 3:19034 
NIOBIUM ALLOYS/PHYSICAL RADIATION EFFECTS 


Damage energy functions for compounds and alloys, 3:20765 (LA- 


UR-77-1445) 

Observation of defect clusters of columbium and columbium 
alloys in situ irradiated under a high-voltage electron 
microscope (10 to 500K), 3:19099 

NIOBIUM ALLOYS/RESEARCH PROGRAMS 

LASL NbsGe conductor development. Progress report. April 1- 

June 30, 1977, 3:17504 (LA-6963-PR) 
NIOBIUM ALLOYS/SUPERCONDUCTIVITY 

Mechanical properties of superconducting Nb-Ti composites (300, 

77, 4.2 K), 3:18936 
NIOBIUM ALLOYS/TENSILE PROPERTIES 

Deformation studies of Zr-2.5% Nb containing hydrides, 3:18932 

Low temperature tensile behavior of copper-stabilized niobium- 
titanium superconducting Wire (4 K), 3:18937 

Mechanical properties of superconducting Nb-Ti composites (4.2. 
77, and 300 K), 3:18978 

NIOBIUM BASE ALLOYS/AC LOSSES 
Critical current and ac loss of coevaporated NbsSn 
superconductors, 3:18984 
NIOBIUM BASE ALLOYS/CHEMICAL VAPOR DEPOSITION 
Chemical vapor deposition of NbsGe. 3:18869 
NIOBIUM BASE ALLOYS/CRITICAL CURRENT 

Critical current and ac loss of coevaporated NbsSn 

superconductors, 3:18984 
NIOBIUM BASE ALLOYS/FABRICATION 

Critical current and ac loss of coevaporated NbySn 

superconductors, 3:18984 
NIOBIUM BASE AL LOYS/OXIDATION 


Oxides associated with the improved air oxidation performance of 


some niobium intermetallics and alloys, 3:19020 
NIOBIUM BASE ALLOYS/SUPERCONDUCTIVITY 
Chemical vapor deposition of NbyGe. 3:18869 
Crystal-chemical laws in AsB superconducting compounds with 
an A-15 lattice, 3:18974 
NIOBIUM CARBIDES/BAND THEORY 
Direct correlation of observed phonon anomalies and maxima in 
the generalized susceptibilities of transition metal carbides, 
3:19143 


NITROGEN/RADIOLYSIS 


NIOBIUM CARBIDES/SUPERCONDUCTIVITY 
Phonon anomalies in d-band metals and their relationship to 
superconductivity, 3:18989 
NIOBIUM SELENIDES/CRITICAL CURRENT 
Current-voltage characteristics of NbSe2 superconducting 
microbridges, 3:19374 
NITRATES/CHEMICAL REACTION YIELD 
Study of the formation of nitrates in irradiated nitrogen-oxygen 
salt systems, 3:19327 
NITRATES/MONITORING 
Measurement of gaseous and particulate nitrates in the 
atmosphere, 3:19719 
NITRATES/SPECTROSCOPY 
Laser Raman spectrometric determination of oxy anions in nuclear 
waste materials, 3:19249 
NITRIC ACID/THERMODYNAMIC ACTIVITY 
Osmotic coefficient and extraction method for determining 
activity coefficients, 3:19291 (UCRL-Trans-11286) 
NITRIC OXIDE/ATOM-MOLECULE COLLISIONS 
Chemical physics, 3:19304 (ORNL-5297) 
NITRILES 
See also TTF-TCNQ 
NITRILES/REDUCTION 
Reduction of organic compounds with the hydroxyborohydride 
ion, 3:19308 
NITRITES 
See NITROUS ACID 
NITRITES/CHEMICAL PREPARATION 
Studies of the hydroxyborohydride and triborohydride ions, 
3:19280 (LBL-6941) 
NITRITES/RADIOLYSIS 
Research concerning ionic and free radical reactions in radiation 
chemistry. Progress report, September 15, 1976-September 15, 
1977, 3:19325 (ORO-2968-111) 
NITRITES/REDUCTION 
Nitrite reduction in reconstituted and whole spinach chloroplasts 
during carbon dioxide reduction, 3:19869 
NITRITES/SPECTROSCOPY 
Laser Raman spectrometric determination of oxy anions in nuclear 
waste materials, 3:19249 
NITRO COMPOUNDS 
See also NITROBENZENE 
NITRO COMPOUNDS/RADIOSENSITIZERS 
Ro-07-0582 as a radiosensitizer and cytotoxic agent 
(Nitroimidazoles, nitrofurans), 3:19939 
NITRO COMPOUNDS/REDUCTION 
Reduction of organic compounds with the hydroxyborohydride 
ion, 3:19308 
NITRO COMPOUNDS/TOKXICITY 
Ro-07-0582 as a radiosensitizer and cytotoxic agent 
(Nitroimidazoles, nitrofurans), 3:19939 
NITROBENZENE/POSITRONIUM CHEMISTRY 
Positronium reactions in micellar systems, 3:20160 (CONF- 
770864-1) 
NITROGEN/ACTIVATION ANALYSIS 
14-MeV neutron activation analysis of oxygen and nitrogen in 
coal, 3:19221 
NITROGEN/ELECTRONIC STRUCTURE 
Multiple scattering theory of photoemission (Cross sections, 
resonance), 3:20146 
NITROGEN/ELECTRON-MOLECULE COLLISIONS 
lonizational instability in the plasma of an externally sustained 
discharge, 3:20575 
NITROGEN/ENERGY-LEVEL TRANSITIONS 
Radiative properties of high temperature. Il, 3:20377 (UCRI- 
13786) 
NITROGEN/FLUORESCENCE 
Fluorescence yields for multiply ionized tons, 3:20191 
NITROGEN/ION BEAMS 
Nuclear backscattering analyses of ion and energy impurities in 
doubly ionized beams, 3:26139 
NITROGEN/LIQUEFACIION 
Incorporated cascade cooling cycle for liquefying a gas by 
regasifyving liquefied natural gas (Patent), 3:16754 
NITROGEN/NUCLEAR REACTION ANALYSIS 
Microanalysis of light elements by means of "Li-induced reactions, 
3:19224 
NITROGEN/PHOTOEMISSION 
Multiple scattering theory of photoemission (Cross sections, 
resonance), 3:20146 
NITROGEN/PHOTOIONIZATION 
Multiple scattering theory of photoemission (Cross sections, 
resonance), 3:20146 
NITROGEN/RADIOLYSIS 
Study of the formation of nitrates in irradiated nitrogen-oxygen 
salt systems, 3:19327 





NITROGEN/RAMAN EFFECT 


NITROGEN/RAMAN EFFECT 

Anisotropic intermolecular interaction and rotational ordering in 
hydrogen-containing solids. Progress report No. 12, 3:20140 
(COO-3403-12) 

NITROGEN/REMOVAL 

Commercial scale expanded bed hydroprocessing of Solvent 
Refined Coal (SRC) extract. October monthly technical 

rogress report, 3:16424 (FE-2038-18) 

Effects of solvent characteristics on Wyodak coal liquefaction. 
Annual technical progress report, May 1976-April 1977, 3:16411 
(FE-2367-5) 

Kinetics and mechanism of desulfurization and denitrogenation of 
coal-derived liquids. Seventh quarterly report, December 21, 
1976-March 20, 1977, 3:16356 (FE-2028-8) 

Refining and upgrading of synfuels from coal and oil shales by 
advanced catalytic process. Quarterly report, April-June 1977, 
3:16783 (FE-2315-15) 

NITROGEN/SEPARATION PROCESSES 
Process for purifying hydrocarbon gas streams (Patent), 3:16750 
NITROGEN/SOLUTION HEAT 

Theory of the entropy and enthalpy of solution of chemical 
impurities. II. Non-metals in liquid alkali metals (H, C, N, O in 
Na; H isotopes in Li), 3:19275 (AERE-TP-704) 

NITROGEN/X-RAY EMISSION ANALYSIS 

Use of muonic x rays for nondestructive analysis of bulk samples 

for low Z constituents, 3:19247 
NITROGEN 14 REACTIONS/ELASTIC SCATTERING 

29Si + 'N stripping and pickup reaction (53.5 MeV: angular 
distributions), 3:20284 (RLO/1388-362) 

Quantal theory of heavy ion scattering in a three-dimensional 
TDHF model, 3:20255 (CONF-770602-) 

NITROGEN 14 REACTIONS/FISSION 

Heavy ion reactions at 15 to 20 MeV/nucleon, 3:20242 (CONF- 

770602-) 


NITROGEN 14 REACTIONS/FUSION REACTIONS 
Heavy ion reactions at 15 to 20 MeV/nucleon, 3:20242 (CONF- 
770602-) 
NITROGEN 14 REACTIONS/ONE-NUCLEON TRANSFER 
REACTIONS 
29Si + 'N stripping and pickup reaction (53.5 MeV: angular 
distributions), 3:20284 (RLO/1388-362) 
NITROGEN 14 REACTIONS/SPALLATION 
Heavy ion reactions at 15 to 20 MeV/nucleon, 3:20242 (CONF- 
77060 


-) 
NITROGEN 15/USES 
Applications of stable isotopes ('°C, '°N), 3:19875 (LA-6898-PR) 
NITROGEN 15 REACTIONS/ELASTIC SCATTERING 
Study of anomalous angular distributions with '*N-induced 
reactions ('*C('°N,'°N) and ('°N,'*C), 53.5 MeV: DWBA 
calculations), 3:20271 (RLO/1388-362) 
NITROGEN 15 REACTIONS/STRIPPING 
Study of anomalous angular distributions with '°N-induced 
reactions ('?C('°N,'°N) and ('°N,'*C), 53.5 MeV: DWBA 
calculations), 3:20271 (RLO/1388-362) 
NITROGEN 15 TARGET/PROTON REACTIONS 
E1 and E2 strength in '°N(p vector, yo)'®O (8 to 18 MeV: angular 
distributions, excitation functions), 3:20266 (RLO/1388-362) 
NITROGEN COMPOUNDS/BIOLOGICAL EFFECTS 
Chemical composition and productivity of Scenedesmus abundans 
in nitrogen limited chemostat cultures, 3:19867 
NITROGEN DIOXIDE/AEROSOLS 
Man-made airborne acidity and its determination, 3:19689 (IVL-B- 
341A) 
NITROGEN DIOXIDE/CHEMICAL REACTION YIELD 
Study of the formation of nitrates in irradiated nitrogen-oxygen 
salt systems, 3:19327 
NITROGEN DIOXIDE/CHEMICAL REACTIONS 
Man-made airborne acidity and its determination, 3:19689 (IVL-B- 
341A) 
NITROGEN DIOXIDE/CORROSIVE EFFECTS 
Resistance of experimental and commercial HEPA filter papers to 
humid air-nitrogen dioxide environments, 3:17005 (K/TL-633) 
NITROGEN DIOXIDE/MEASURING METHODS 
Evaluation of the sodium arsenite method for measurement of 
NO: in ambient air, 3:19704 
NITROGEN DIOXIDE/STANDARDS 
Comparison and evaluation of several nitrogen dioxide air quality 
standards, 3:19746 
NITROGEN FIXATION 
Study of the formation of nitrates in irradiated nitrogen-oxygen 
salt systems, 3:19327 
NITROGEN HYDRIDES/ISOMERIZATION 
Multiconfigurational electronic wavefunctions in the full 
optimized reaction space: the isomerization of nitrosyl hydride 
to nitrogen hydroxide in the lowest singlet and triplet states, 
3:19278 (IS-T-791) 
NITROGEN IONS/COLLISIONS 
X-ray cross sections in ion-atom collisions, 3:20130 


ERA Vol. 3, No. 8 


NITROGEN IONS/ION DOSIMETRY 
Velocity spectrometry of 3.5-GeV nitrogen ions, 3:20424 
NITROGEN OXIDES 
See also NITRIC OXIDE 
NITROGEN DIOXIDE 
NITROGEN OXIDES/AIR POLLUTION ABATEMENT 
Fuel nitrogen conversion and catalytic combustion, 3:17439 (LBL- 
6396) 

NITROGEN OXIDES/CHEMICAL REACTION YIELD 
Experimental determination of the history of formation of the 
cylinder averaged oxides of nitrogen in diesel combustion, 

3:18653 
Thermodynamic and thermophysical properties of combustion 
products. Volume IV (N2O, based propellants), 3:19344 (TT-76- 
50007) 
NITROGEN OXIDES/CHEMICAL REACTIONS 
Effect of NO/sub x/ input on tropospheric ozone, 3:19706 
Reactions of ozone and nitrogen oxides in power plant plumes, 
3:19710 
NITROGEN OXIDES/ENERGY-LEVEL TRANSITIONS 
Radiative properties of high temperature. II, 3:20377 (UCRI- 
13786) 
NITROGEN OXIDES/ISOMERIZATION 
Multiconfigurational electronic wavefunctions in the full 
optimized reaction space: the isomerization of nitrosyl hydride 
to nitrogen hydroxide in the lowest singlet and triplet states, 
3:19278 (IS-T-791) 
NITROGEN OXIDES/REMOVAL 
Process for the removal of SO/sub x/ and NO/sub x/ from waste 
gases using alkali metal or alkaline earth metal iodide (Patent), 
3:19563 
Process for removing oxides of nitrogen and sulfur from exhaust 
gases (Patent), 3:19564 
NITROSO COMPOUNDS/BIOLOGICAL EFFECTS 
Feeding tests in rats on mixtures of nitrite with secondary and 
tertiary amines of environmental importance, 3:20037 
NITROUS ACID/BIOLOGICAL EFFECTS 
Repair of nitrous acid damage to DNA in Escherichia coli, 
3:19829 
NMR LOGGING 
See NUCLEAR MAGNETIC LOGGING 
NOBLE GASES 
See RARE GASES 
NOISE/STOCHASTIC PROCESSES 
"“1/f noise” in music: Music from 1/f noise, 3:20440 
NOISE THERMOMETERS/ AMPLIFIERS 
Main bandpass amplifiers for Johnson noise power thermometry (3 
May 1977) (Engineering Materials) (26 drawings), 3:19531 
(CAPE-2568) 
NOISE THERMOMETERS/DESIGN 
Johnson noise power thermometer: industrial prototype system 
IPS-2 (31 Mar 1977) (Engineering Materials) (32 drawings), 
3:19532 (CAPE-2569) 
NOISE THERMOMETERS/PREAMPLIFIERS 
Low-noise preamplifier for Johnson noise power thermometry (27 
Jan 1977) (Engineering Materials) (30 drawings), 3: <a 
(CAPE-2567) 
NON-PROLIFERATION TREATY 
International safeguards and the nuclear me wae regime, 
3:17018 
NPT safeguards: progress and practice, 3:17017 
NON-PROLIFERATION TREATY/REVIEWS 
Information memoranda of the Atomic Energy Commission, 
3:17029 (ERDA-tr-315) 
NORMAL-MODE ANALYSIS/NUMERICAL SOLUTION 
Computation of the magnetohydrodynamic spectrum in 
axisymmetric toroidal confinement systems, 3:20594 
NORTH CAROLINA/GEOTHERMAL EXPLORATION 
Evaluation and targeting of geothermal energy resources in the 
southeastern United States. Progress report, April 1, 1977-June 
30, 1977, 3:17350 (V PI-SU-5103-4) 
NORTH CAROLINA/GEOTHERMAL GRADIENTS - 
Evaluation and targeting of geothermal energy resources in the 
southeastern United States. Progress report, April 1, 1977-June 
30, 1977, 3:17350 (V PI-SU-5103-4) 
NORTH CAROLINA PULSTAR REACTOR 
Sve PULSTAR-RALEIGH REACTOR 
NORTH DAKOTA/NATURAL GAS DEPOSITS 
Production statistics and engineering data: oil in North Dakota, 
second half of 1976, 3:16626 (NP-22803) 
Production statistics and engineering data: oil in North Dakota, 
first half of 1976, 3:16627 (NP-22804) 
NORTH DAKOTA/PETROLEUM DEPOSITS 
Production statistics and engineering data: oil in North Dakota, 
second half of 1976, 3:16626 (NP-22803) 
Production statistics and engineering data: oil in North Dakota, 
first half of 1976, 3:16627 (NP-22804) 
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NORTH DAKOTA/URANIUM DEPOSITS 
Preliminary study of uranium in Pennsylvanian and lower Permian 
strata in the Powder River Basin, Wyoming and Montana, and 
the Northern Great Plains, 3:16808 (GJBX-81(77)) 
NORTH KOREA/ENERGY POLICY 
International energy crisis and the Socialist countries, 3:18316 
NORTH SEA/NATURAL GAS DEPOSITS 
Search for petroleum and natural gas in the North Sea. Problems 
and expectations, 3:16590 (AED-Conf-76-605-001) 
NORTH SEA/PETROLEUM 
How much oil can the North Sea produce, 3:18438 
NORTH SEA/PETROLEUM DEPOSITS 
Exploration and production aspects in the development of the 
North Sea’s Thistle oil field, 3:16593 
Search for petroleum and natural gas in the North Sea. Problems 
and expectations, 3:16590 (AED-Conf-76-605-001) 
NORTH SEA/PETROLEUM INDUSTRY 
Old age creeps on as oil pipelines start to rust, 3:16649 
NORTH SEA/RESOURCES 
North Sea: challenge and opportunity (Book), 3:18354 
NORTH VIETNAM/ENERGY POLICY 
International energy crisis and the Socialist countries, 3:18316 
NORTHERN IRELAND 
See UNITED KINGDOM 
NORWAY/ENERGY SUPPLIES 
Energy supply to the year 2000: global and national studies. 
Second technical report of the workshop on Alternative Energy 
Strategies (WAES) (Book), 3:18418 
Energy supply/demand integrations to the year 2000: global and 
national studies. Third technical report of the workshop on 
Alternative Energy Strategies (WAES) (Book), 3:18419 
NOZZLES/MECHANICAL DECLADDING 
Boiling water reactor feedwater nozzle cladding removal, 3:17565 
NOZZLES/SPECIFICATIONS 
Design report. Volume 11. Mechanical specifications, 3:16372 
(FE-1521-30) 
NOZZLES/STRESS ANALYSIS 


Design criteria for piping and nozzles program, 3:17927 (NUREG- 


0185) 
NRU CANADA REACTOR 
See NRU REACTOR 
NRU REACTOR/FUEL ELEMENTS 

Performance of ThO2-UOsz fuel irradiated in the NRU reactor at 

CRNL, 3:18045 
NRU REACTOR/THORIUM CYCLE 

Performance of ThO2-UOsz fuel irradiated in the NRU reactor at 

CRNL, 3:18045 
NRX REACTOR/IN PILE LOOPS 

Design of the remote handling system for a fuel defect test loop, 

3:18086 
NRX REACTOR/REMOTE HANDLING EQUIPMENT 
Design of the remote handling system for a fuel defect test loop, 
3:18086 
NUCLEAR CHEMISTRY/RESEARCH PROGRAMS 
Nuclear chemistry (ORNL). 3:19330 (ORNL-5297) 
NUCLEAR DATA COLLECTIONS 

Arts and effectiveness of data adjustment, 3:17903 

Data adjustment: a cautiously optimistic view for the 
improvement of design performance calculations and data 
assessment, 3:17905 

Improvement of reference nuclear data for commercial power 
reactor analysis and design. Final report. 3:17870 (EPRI-NP- 
556) 

Integrated view of the interplay of integral and differential 
experiments in identifying uncertainties and in planning further 
experiments, 3:17906 

Neutron capture cross-section adjustment based on integral 
measurements, 3:20308 

ORYX-E: ORIGEN yields and cross sections, nuclear 
transmutation and decay data from ENDF/B, 3:20246 (ORNL- 
DLC-38) 

Sensitivity of reactivities to current cross-section libraries: a case 
for adjustment. 3:17904 

Testing of ENDF/B-4 with GCFR design codes through analysis 
of criical experiments. 3:17705 (GA-A-14084) 

NUCLEAR DATA COLLECTIONS/BIBLIOGRAPHIES 

Source list of nuclear data bibliographies, compilations. and 
evaluations (Cost, availability. cross referencing. classification). 
3:20306 (BNL-NCS-50702) 

NUCLEAR DATA COLLECTIONS/DATA PROCESSING 

Simple and efficient schemes for processing ENDF/B scattering 
data, 3:17897 


Use of DBMS-10 for storage and retrieval of evaluated nuclear 
data files, 3:20834 (BNL-23277) 
NUCLEAR ENERGY/ENERGY ANALYSIS 
Energy accounting as a policy analysis tool. Prepared for the 
Committee on Science and Technology, U.S. House of 
Representatives, Ninety-Fourth Congress, second session by the 


NUCLEAR FUELS/AVAILABILITY 


Environment and Natural Resources Division, Congressional 
Research Service, Library of Congress, 3:18302 
NUCLEAR ENERGY/FORECASTING 
Can the Sun replace uranium, 3:18412 (QRAU/IEA(M)-77-21) 
NUCLEAR ENERGY/INTERNATIONAL AGREEMENTS 
Control of nuclear energy: new aims for the reform of 
international institutions, 3:18364 
NUCLEAR ENERGY/PROLIFERATION 
Control of nuclear energy: new aims for the reform of 
international institutions, 3:18364 
NUCLEAR ENERGY/TECHNOLOGY TRANSFER 
Control of nuclear energy: new aims for the reform of 
international institutions, 3:18364 
NUCLEAR EXPLOSION DETECTION/SEISMIC DETECTION 
Nuclear explosions and earthquakes. The parted vail, 3:19671 
NUCLEAR EXPLOSIONS 
See also GASBUGGY EVENT 
RIO BLANCO EVENT 
RULISON EVENT 
UNDERGROUND EXPLOSIONS 
NUCLEAR EXPLOSIONS/ATMOSPHERIC EXPLOSIONS 
Disruption of satellite-to-ground station communication links by 
nuclear fireballs, 3:20109 (SAND-77-0927) 
NUCLEAR EXPLOSIONS/FALLOUT 
EPA assessment of fallout in the United States from atmospheric 
nuclear testing on September 26 and November 17, 1976 by the 
People’s Republic of China, 3:19728 (EPA-520/5-77-002) 
NUCLEAR EXPLOSIONS/GROUND MOTION 
Present-day anthropogenic movements of the Earth’s crust, 
3:20065 
NUCLEAR FACILITIES 
See also FEED MATERIALS PLANTS 
FUEL FABRICATION PLANTS 
FUEL REPROCESSING PLANTS 
German Nuclear Fuel Cycle Center, 3:16868 
NUCLEAR FACILITIES/CHEMICAL EFFLUENTS 
Atmospheric Release Advisory Capability (ARAC): update 1977 
(Atmospheric monitoring of effluents from DOE nuclear 
facilities), 3:19736 (UCRL-80239) 
NUCLEAR FACILITIES/EQUIPMENT 
236-Z canyon utilization study, 3:16899 (ARH-CD-908) 
NUCLEAR FACILITIES/GASEOUS WASTES 
Evaluation of models for assessing compliance with environmental 
radiation regulations, 3:19724 (CONF-771109-51) 
NUCLEAR FACILITIES/INTERNATIONAL COOPERATION 
Regional nuclear fuel cycle centres: IAEA study project, 3:18363 
NUCLEAR FACILITIES/NUCLEAR INSURANCE 
Insurance of nuclear installations, 3:18259 
NUCLEAR FACILITIES/ORGANIZING 
Regional nuclear fuel cycle centres: IAEA study project, 3:18363 
NUCLEAR FACILITIES/PERSONNEL 
Tentative job analysis for a high-level, fixed-site, nuclear security 
officer, 3:18123 (SAND-77-1400) 
NUCLEAR FACILITIES/RADIOACTIVE EFFLUENTS 
Atmospheric Release Advisory Capability (ARAC): update 1977 
(Atmospheric monitoring of effluents from DOE nuclear 
facilities), 3:19736 (UCRL-80239) 
Evaluation of models for assessing compliance with environmental 
radiation regulations, 3:19724 (CONF-771109-51) 
NUCLEAR FACILITIES/SAFEGUARD REGULATIONS 
Staustical problems arising from simulation of a high-throughput 
nuclear facility, 3:17009 (MLM-2468(UP)) 
NUCLEAR FACILITIES/SECURITY 
CAIN software system (CAIN = Computer Access by Individual 
Number), 3:19358 (UCID-17671) 
Tentative job analysis for a high-level, fixed-site, nuclear security 
officer, 3:18123 (SAND-77-1400) 
NUCLEAR FIREBALLS 
Disruption of satellite-to-ground station communication links by 
nuclear fireballs, 3:20109 (SAND-77-0927) 
NUCLEAR FUEL RECOVERY AND RECYCLING CENTER/ 
LICENSING 
Nuclear Fuel Recovery and Recycling Center: amendment 2 to 
the application for licenses Docket 50-564, 3:16851 (DOCKET- 
50564-11) 
NUCLEAR FUEL RECOVERY AND RECYCLING CENTER/ 
MAINTENANCE 
Approach to maintenance in the Exxon Nuclear Fuel Recovery 
and Recycling center, 3:16874 
NUCLEAR FUELS 
See also FUEL ELEMENTS 
FUEL SLURRIES 
SPENT FUELS 
NUCLEAR FUELS/AVAILABILITY 
Energy supply to the year 2000: global and national studies. 
Second technical report of the workshop on Alternative Energy 
Strategies (WAES) (Book), 3:18418 





NUCLEAR FUELS/BREEDING 


NUCLEAR FUELS/BREEDING 
Materials technology for accelerator production of fissile isotopes, 
3:19584 (CONF-770107-) 
NUCLEAR FUELS/CHEMICAL ANALYSIS 
Determination of actinide elements in nuclear fuels by x-ray 
analysis, 3:19239 
NUCLEAR FUELS/ENVIRONMENTAL EFFECTS 
Toxic trace pollutant coefficients for energy supply and 
conversion. Final report, 3:19688 (HIT-705) 
NUCLEAR FUELS/QUANTITATIVE CHEMICAL ANALYSIS 
Determination of plutonium/uranium ratios by controlled- 
potential coulometry at a solid electrode, 3:19226 (AERE-R- 


8794) 
NUCLEAR FUELS/REPROCESSING 
Regional nuclear fuel cycle centres: IAEA study project, 3:18363 
NUCLEAR FUELS/TRANSPORT 
National energy transportation. Volume I. Current systems and 
movements. Report prepared by the Congressional Research 
Service accompanied by maps jointly prepared by the U.S. 
Geological Survey and the Congressional Research Service (19 
maps), 3:18369 
NUCLEAR INDUSTRY 
Companies holding nuclear certificates of authorization, 3:17506 
NUCLEAR INDUSTRY/ENERGY DEMAND 
Review of the uranium industry in the U.S.A., 3:16848 
NUCLEAR INDUSTRY/PERSONNEL 
Educational requirements to perform the functions of the radiation 
analyst in a typical A/E firm, 3:17864 
Meeting projected needs for radiation protection personnel, 
3:17865 


Training needs for radiation protection personnel as viewed by 
Westinghouse Electric Corporation, 3:17863 
Two-year post-secondary educational programs for nuclear 
technicians, 3:17868 
University goals in shielding education, 3:17866 
University goals in radiation protection training, 3:17867 
NUCLEAR INSURANCE 
Insurance of nuclear installations, 3:18259 
NUCLEAR MAGNETIC LOGGING/MAGNETIC PROBES 
Heat- and pressure-resistant dry probe for a nuclear magnetic 
logging drilling tool, 3:16594 
NUCLEAR MATERIALS DIVERSION/REMOTE SENSING 
Perimeter intrusion detection and assessment system, 3:17012 
(SAND-77-0996) 
NUCLEAR MATERIALS DIVERSION/SAFEGUARDS 
Proliferation issues, 3:17025 
Statistical problems arising from simulation of a high-throughput 
nuclear facility, 3:17009 (MLM-2468(OP)) 
NUCLEAR MATERIALS MANAGEMENT 
Gas core reactors: neutronics, SNM proliferation, and resource 
utilization, 3:17693 
Nonproliferation features of the gas core reactor, 3:17692 
Proliferation issues, 3:17024 
NUCLEAR MATERIALS MANAGEMENT/ACCOUNTING 
Coordinated safeguards for materials management in a fuel 
reprocessing plant. Volume II. Appendix, 3:17007 (LA- 
6881(Vol.2)) 
Kalman filtering and linear smoothing for detecting nuclear 
material losses, 3:17010 (ORNL/NUREG/CSD-1) 
oy MATERIALS MANAGEMENT/COMPUTER 
Cramer-Rao bound: a measure of estimator quality (ESTCMP., for 
estimator comparisons), 3:20821 (UCID-17660) 
NUCLEAR MATERIALS MANAGEMENT/EFFICIENCY 
System effectiveness of material control and accounting systems, 
3:17014 (UCRL-80336) 
NUCLEAR MATERIALS MANAGEMENT/FLOWSHEETS 
Statistical problems arising from simulation of a high-throughput 
nuclear facility, 3:17009 (MLM-2468(OP)) 
NUCLEAR MATERIALS MANAGEMENT/INSPECTION 
IAEA experience in the development of electro-optical systems 
for surveillance of nuclear material under safeguards, 3:17022 
NUCLEAR MATERIALS MANAGEMENT/INVENTORIES 
Chemistry research and development. Research and development 
semiannual progress report. January-June 1977, 3:19339 (RFP- 
2680-A 
NUCLEAR MATERIALS MANAGEMENT/LAWS 
Final task force report on the Agreement State Program, 3:18359 
(NUREG-0388) 
NUCLEAR MATERIALS MANAGEMENT/ 
NONDESTRUCTIVE ANALYSIS 
Nondestructive testing methods for instrument supported fissile 
materials flow check system, 3:17023 (ORNL-tr-4509) 
ORO appraisal strategy involving use of NDA instrumentation, 
3:17011 (ORO-755) 
Progress in development and application of techniques for 
nondestructive assay of safeguards material, 3:17021 
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NUCLEAR MATTER/HYDRODYNAMICS 
Nuclear Fermi Dynamic co content versus theoretical 
approach, 3:20352 (CONF-770602-) 
NUCLEAR MEDICINE 
See also BIOMEDICAL RADIOGRAPHY 
RADIOISOTOPE SCANNING 
RADIOPHARMACEUTICALS 
RADIOTHERAPY 
SCINTISCANNING 
Research reactors and nuclear medicine, 3:18067 
NUCLEAR MEDICINE/DATA PROCESSING 

Proceedings of seventh symposium on sharing of computer 
programs and technology in nuclear medicine, computer 
assisted data processing, 3:19880 (CONF-770101-) 

NUCLEAR MEDICINE/EDUCATION 

Training programs in medical physics in the United States, 3:20418 
(CONF-771083-1) 

NUCLEAR MODELS/MONTE CARLO METHOD 

Calculations of model nuclear matter, 3:20353 

NUCLEAR PHYSICS/INFORMATION CENTERS 

Scope of Standard Reference Data Program of NBS, 3:20836 
(NBS-SPEC.PUBL.-463) 

NUCLEAR PHYSICS/RESEARCH PROGRAMS 

Annual report, 1977 (Nuclear Physics Lab., Univ. of Washington), 
3:20249 (RLO/1388-362) 

Nuclear scattering studies by the scattering of medium-energy 
electrons. Progress report, January 1, 1977-October 31, 1977 
(Univ. of Massachusetts), 3:20244 (COO-2853-2) 

Progress report, 1976-1977 (Summaries of research activities at the 
University of Minnesota), 3:20200 (COO-1764-322) 

Progress report to United States Energy Research and 
Development Administration, November 1, 1976-October 31, 
1977 (Summary of research in progress at Vanderbilt 
University), 3:20247 (ORO-5034) 

NUCLEAR POTENTIAL/INTERACTION RANGE 
Long range imaginary optical potential in elastic scattering, 
3:20230 (LBL-6588) 
NUCLEAR POWER 
Nuclear power and the environment, 3:18003 
Proceedings of National Energy Forum. Volume I, 3:18368 
NUCLEAR POWER/DECISION MAKING 

Nuclear energy at the turning point, 3:18360 (ORAU/IEA(O)-77- 

19) 


NUCLEAR POWER/ECONOMICS 
Energy crisis and uranium energy resources. Review, 3:17857 
NUCLEAR POWER/RADIATION HAZARDS 
Medical concerns (For nuclear power and radiation hazards), 
3:19960 
NUCLEAR POWER/RESEARCH PROGRAMS 
Authority's year, 3:17825 
NUCLEAR POWER PLANTS 
See also UNDERGROUND NUCLEAR STATIONS 
NUCLEAR POWER PLANTS/AVAILABILITY 

Energy-dependent formalism for neutron noise analysis, 3:17523 

Pareto analysis: focusing ied assurance effort on improved 
plant availability, 3:17517 

NUCLEAR POWER PLANTS/BUILDINGS 

Full-scale tornado-missile impact tests. Final report, 3:18099 
(EPRI-NP-440) 

NUCLEAR POWER PLANTS/COMPARATIVE 

EVALUATIONS 

Estimation, comparison, and evaluation of advanced fission power 
reactor generation costs, 3:17833 

NUCLEAR POWER PLANTS/CONDENSER COOLING 

SYSTEMS 

Heat extraction system of the Southern Ukrainian Nuclear Power 
Plant, 3:17507 (ORNL-tr-4489) 

NUCLEAR POWER PLANTS/CONSTRUCTION 

Development of the reactor construction industry: a national and 
international task, 3:17830 (CONF-770323-2) 

Nuclear power plants. Construction status re data as of 
October 31, 1977 (U.S. Commercial units), 3:17822 (NUREG- 
0030-77/11) 

NUCLEAR POWER PLANTS/COOLING PONDS 

Heat extraction system of the Southern Ukrainian Nuclear Power 
Plant, 3:17507 (ORNL -tr-4489) 

Importance of cooling impoundments to power plants sited in 
Texas, 3:18005 

NUCLEAR POWER PLANTS/DECISION MAKING 

Energy future of West Germany, 3:18426 

NUCLEAR POWER PLANTS/DESIGN 

Analysis of near optimum design for small and medium size 

nuclear power plants, 3:17832 
NUCLEAR POWER PLANTS/ECONOMICS 

Statistical utility theory for comparison of nuclear versus fossil 

power plant alternatives, 3:17831 
NUCLEAR POWER PLANTS/ELECTRIC CABLES 

Preliminary report on fire protection research program (July 6, 

1977 test), 3:18124 (SAND-77-1424) 
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NUCLEAR POWER PLANTS/ELECTRIC GENERATORS 
Monitoring of small particles in gas-cooled electrical machine by 
ion counting method, 3:17946 
NUCLEAR POWER PLANTS/ENERGY ANALYSIS 
Energy accounting as a policy analysis tool. Prepared for the 
Committee on Science and Technology, U.S. House of 
Representatives, Ninety-Fourth Congress, second session by the 
Environment and Natural Resources Division, Congressional 
Research Service, Library of Congress, 3:18302 
NUCLEAR POWER PLANTS/ENERGY TRANSPORT 
End-use application of chemical ee for energy transport 
(nuclear long-distance energy), 3:18370 
NUCLEAR POWER PLANTS/ENVIRONMENTAL EFFECTS 
Design and analysis of aquatic monitoring programs at nuclear 
power plants (Concept of control and treatment station pairs 
applicable to monitoring effects of chemical, radioactive, or 
thermal effluents), 3:19783 (PNL-2423) 
Impact of power plant thermal discharges on the environment 
(Impact of thermal effluents on rivers in Yugoslavia), 3:19813 
NUCLEAR POWER PLANTS/EVALUATION 
End-use application of chemical systems for energy transport 
(nuclear long-distance energy), 3:18370 
NUCLEAR POWER PLANTS/FAULT TREE ANALYSIS 
Human error analysis i in nuclear power plants, 3:18226 
Selecting the “right” common-cause analysis technique, 3:18225 
NUCLEAR POWER PLANTS/FIRE HAZARDS 
Fire hazard evaluation for operating nuclear plants, 3:17513 
NUCLEAR POWER PLANTS/FIRE PREVENTION 
Current fire protection programs, 3:17512 
Fire protection at nuclear power plants: NRC viewpoint, 3:17511 
Fire protection for nuclear power plants from the insurance 
industry's viewpoint, 3:17514 
Improvements in nuclear plant fire protection as a result of the 
Browns Ferry Nuclear Plant fire, 3:17510 
N-18.10: its history, problems, and development, 3:17827 
Overview of fire protection standards and tests for nuclear power 
generating stations, 3:17820 
NUCLEAR POWER PLANTS/FIRES 
Some probabilistic aspects of fires, 3:18229 
NUCLEAR POWER PLANTS/FLOORS 
Decontaminable floor materials for nuclear power plants, 3:17953 
(RFP-Trans-229) 
NUCLEAR POWER PLANTS/FUEL CYCLE 
Collecting nuclear fuel costs through a fuel adjustment clause, 
3:17834 
Estimation, comparison, and evaluation of advanced fission power 
reactor generation costs, 3:17833 
NUCLEAR POWER PLANTS/FUEL POOLS 
Cooling system for a nuclear reactor (Patent), 3:17437 
NUCLEAR POWER PLANTS/GOVERNMENT POLICIES 
Assessment of the consequences of alternative strategies of the 
energy industry by means of dynamic simulation, 3:18358 (NP- 
22786) 
NUCLEAR POWER PLANTS/LEGAL ASPECTS 
Trends in nuclear power plant physical security, 3:17518 
NUCLEAR POWER PLANTS/LIQUID WASTES 
Considerations for zero liquid discharge from nuclear power 
plants, 3:18004 
NUCLEAR POWER PLANTS/MARKET 
Acquisition of nuclear power plants for developing nations: the 
trilateral arrangement, 3:18366 
NUCLEAR POWER PLANTS/PERSONNEL 
Occupational radiation exposures at light-water-cooled power 
reactors, 1969-1975, 3:18139 
Occupational radiation exposure at French power plants: 
measurement and prediction, 3:18238 
Tentative job analysis for a high-level, fixed-site, nuclear security 
officer, 3:18123 (SAND-77-1400) 
TVA’s system for managing occupational exposure information, 
3:18237 
NUCLEAR POWER PLANTS/PLANNING 
Issues in the future supply of electricity to the Northeast (1985 and 
2000). 3:18460 (BNL-50553) 
NUCLEAR POWER PLANTS/POWER GENERATION 
Nuclear reactors for generating electricity: U.S. development 
from 1946 to 1963, 3:17505 (R-2116-NSF) 
NUCLEAR POWER PLANTS/POWER SUPPLIES 
Evaluation of the frequency of externally caused loss of off-site 
power, 3:18228 
NUCLEAR POWER PL ANTS/PRESSURE VESSELS 
Design criteria for piping and nozzles program, 3:17927 (NUREG- 
0185) 
NUCLEAR POWER PLANTS/PRIMARY COOLANT 
CIRCUITS 
Economics of decontamination of nuclear power plants, 3:17521 
NUCLEAR POWER PLANTS/PUBLIC OPINION 
Assessment of the consequences of alternative angie of the 
energy industry by means of dynamic simulation, 3:18358 (NP- 
22786) 


NUCLEAR POWER PLANTS/SAFETY ENGINEERING 


Energy future of West Germany, 3:18426 
NUCLEAR POWER PLANTS/PUMPS 
Safety coupling for disconnecting two shaft components (Patent), 
3:17948 
NUCLEAR POWER PLANTS/QUALITY ASSURANCE 
Cost benefits of quality assurance, 3:17515 
Pareto analysis: focusing quality assurance effort on improved 
plant availability, 3:17517 
Quality assurance cost effectiveness, 3:17516 
NUCLEAR POWER PLANTS/RADIATION MONITORS 
Environmental radiation monitoring system in nuclear power 
plant, 3:17951 
NUCLEAR POWER PLANTS/RADIOACTIVE EFFLUENTS 
Computer codes for the assessment of radionuclides released to 
the environment, 3:19737 
Radioactive effluents from nuclear power stations in Europe, 
1970-1974, 3:18012 
NUCLEAR POWER PLANTS/RADIOACTIVE WASTE 
PROCESSING 
Development of a laundry drain treatment system, 3:17942 
Method for the waste disposal of a nuclear power plant (Patent), 
3:16857 
NUCLEAR POWER PLANTS/REACTOR ACCIDENTS 
Human error analysis in nuclear power plants, 3:18226 
Selecting the "right" common-cause analysis technique, 3:18225 
NUCLEAR POWER PLANTS/REACTOR COMPONENTS 
Development of high-sensitivity ultrasonic techniques for in- 
service inspection of nuclear reactors, 3:17928 (NUREG-0185) 
FRANTIC: a computer code for time dependent unavailability 
analysis, 3:18114 (NUREG-0193) 
Inspection of nuclear reactor welding by acoustic emission, 
3:17929 (NUREG-0185) 
Safety coupling for disconnecting two shaft components (Patent), 
3:17948 
NUCLEAR POWER PLANTS/REACTOR CONTROL 
SYSTEMS 
EMP and nuclear plant safety, 3:18138 
Recirculating flow-rate control system in an atomic power plant 
(Patent), 3:17999 
NUCLEAR POWER PLANTS/REACTOR COOLING SYSTEMS 
Recirculating flow-rate control system in an atomic power plant 
(Patent), 3:17999 
Water in power plants: indispensable aid and aggressive medium, 
3:17949 
NUCLEAR POWER PLANTS/REACTOR KINETICS 
Energy-dependent formalism for neutron noise analysis, 3:17523 
NUCLEAR POWER PLANTS/REACTOR LICENSING 
Comparative analysis of United States and French nuclear power 
plant siting and construction regulatory policies, 3:17829 
Power Reactor Docket Information, 3:17823 (NUREG/PRDI-77/ 
1 


11) 
NUCLEAR POWER PLANTS/REACTOR MAINTENANCE 
Generation equipment management system, 3:17520 
Remote inspection system for nuclear power plants, 3:17944 
NUCLEAR POWER PLANTS/REACTOR MATERIALS 
Annual report of contract research for the Metallurgy and 
Materials Research Branch, Division of Reactor Safety 
Research, fiscal year 1976, 3:17926 (NUREG-0185) 
NUCLEAR POWER PLANTS/REACTOR OPERATION 
Operating U.S. power reactors, 3:17508 
Using and upgrading power industry data systems, 3:17519 
NUCLEAR POWER PLANTS/REACTOR PROTECTION 
SYSTEMS 
Application of surveillance techniques for the improvement of 
nuclear power plant availability, 3:17522 
NUCLEAR POWER PLANTS/REACTOR SAFETY 
Overview of the nuclear controversy, 3:18249 
Overview of the nuclear controversy, 3:18250 
Reactor safety, 3:18246 
Reactor safety, 3:18248 
NUCLEAR POWER PLANTS/REACTOR SITES 
Prediction of earthquake magnitude versus likelihood of selected 
surface regions of the earth, 3:18227 
NUCLEAR POWER PLANTS/REMOTE HANDLING 
EQUIPMENT 
Remote inspection system for nuclear power plants, 3:17944 
NUCLEAR POWER PLANTS/REMOTE MULTIPLEXING 
SYSTEMS 
Study of remote multiplexing for power plant applications. 
Volume III. Technical findings. Final report, 3:17925 (EPRI- 
NP-254(Vol.3)) 
NUCLEAR POWER PLANTS/RESEARCH PROGRAMS 
Energy systems and statistics. Progress report, April-June 1977, 
3:18355 (LA-7042-PR) 
NUCLEAR POWER PLANTS/SAFETY ENGINEERING 
Geophysical assessment of near-field ground motion and the 
implications for the design of nuclear installations, 3:20064 
(UCRL-79714) 





NUCLEAR POWER PLANTS/SECURITY 


Increasing nuclear power plant safety in densely populated areas, 
3:18135 
NUCLEAR POWER PLANTS/SECURITY 
Tentative job analysis for a high-level, fixed-site, nuclear security 
officer, 3:18123 (SAND-77-1400) 
Trends in nuclear power plant physical security, 3:17518 
NUCLEAR POWER PLANTS/SITE SELECTION 
Geophysical assessment of near-field ground motion and the 
implications for the design of nuclear installations, 3:20064 
(UCRL-79714) 
Nuclear siting using decision analysis, 3:18007 
Opportunities for improvement in the siting of nuclear power 
plants, 3:18011 
Siting problems and opportunities for California power plants, 
3:18010 
NUCLEAR POWER PLANTS/SPENT FUEL STORAGE 
Relative spent fuel pool hazard, 3:18233 
NUCLEAR POWER PLANTS/STEAM CONDENSERS 
Development of balanced downflow type surface condensers, (2), 
3:17947 
Effect of sponge ball cleaning on removing vernacles in condenser 
tubes, 3:17936 
NUCLEAR POWER PLANTS/STEAM GENERATORS 
Installation on steam generators for mounting the tubes of 
vertically fitted U-tube bundles in a transverse plane (Patent), 
3:17935 
Steam generator (Patent), 3:17934 
Steam-generator tube failures: world experience in water-cooled 
nuclear reactors in 1975, 3:17938 
NUCLEAR POWER PLANTS/STEAM TURBINES 
Cooling device for rotors of multistage axial steam turbines 
(Patent), 3:17952 
NUCLEAR POWER PLANTS/SWITCHES 
Qualification of safety-related switchgear for nuclear power 
applications, 3:17937 
NUCLEAR POWER PLANTS/TECHNOLOGY TRANSFER 
Acquisition of nuclear power plants for developing nations: the 
trilateral arrangement, 3:18366 
NUCLEAR POWER PLANTS/THERMAL EFFLUENTS 
Impact of power plant thermal discharges on the environment 
(Impact of thermal effluents on rivers in Yugoslavia), 3:19813 
Thermal impact assessment of multi power plant operations on 
estuaries (Computer calculations for Hudson River), 3:19809 
(CONF-771 109-73) 
NUCLEAR PUMPING 
(Laser-like pumping produced by electrons generated in nuclear 
reactions or, in general, by beams of charged particles.) 
NUCLEAR PUMPING /FEASIBILITY STUDIES 
Self-sustaining nuclear pumped laser-fusion reactor experiment, 
3:20737 (COO-2007-89) 
NUCLEAR REACTION ANALYSIS 
(Chemical analysis based on detection and analysis of prompt nuclear 
reaction products, ¢.g.. gamma rays, neutrons, or charged particles.) 
Two methods using ion beams for detecting and depth profiling 
light impurities in materials, 3:19219 
NUCLEAR REACTIONS 
See also ALPHA REACTIONS 
ARGON 40 REACTIONS 
CARBON 12 REACTIONS 
COMPOUND-NUCLEUS REACTIONS 
DEUTERON REACTIONS 
FUSION REACTIONS 
HEAVY ION REACTIONS 
HELIUM 3 REACTIONS 
KAON REACTIONS 
KNOCK-ON REACTIONS 
KRYPTON 84 REACTIONS 
LITHIUM 6 REACTIONS 
NEON 20 REACTIONS 
NEUTRON REACTIONS 
NITROGEN 14 REACTIONS 
ONE-NUCLEON TRANSFER REACTIONS 
OXYGEN 16 REACTIONS 
OXYGEN 18 REACTIONS 
PHOTONUCLEAR REACTIONS 
PION REACTIONS 
PROTON REACTIONS 
SPALLATION 
TERNARY FISSION 
THERMONUCLEAR REACTIONS 
TRITON REACTIONS 
NUCLEAR REACTIONS/FISSION 
Radiochemical study of the reactions of heavy ions with gold, 
3:20115 (LBL-6526) 
NUCLEAR REACTIONS/RESEARCH PROGRAMS 
Theoretical studies in nuclear reaction and nuclear structure. Final 
report, January 1, 1975-June 30, 1976, 3:20366 (ORO-5126-31) 
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NUCLEAR REACTIONS/TRANSFER REACTIONS 
Radiochemical study of the reactions of heavy ions with gold, 
3:20115 (LBL-6526) 
NUCLEAR REACTORS 
See REACTORS 
NUCLEAR STRUCTURE/HIGH SPIN STATES 
Nuclear structure from pion-nucleus scattering, 3:20364 (LA-6926- 


C) 
NUCLEAR STRUCTURE/MANY-BODY PROBLEM 
Graph theoretical concepts for the unitary group approach to the 
many-electron correlation problem, 3:20185 
NUCLEAR STRUCTURE/MEETINGS 
Lectures from the LAMPF Summer School on nuclear structure 
with pions and protons, 3:20245 (LA-6926-C) 
NUCLEAR STRUCTURE/RESEARCH PROGRAMS 
Nuclear structure theory. Annual technical progress report, 
October 1, 1976-September 30, 1977 (Research progress at the 
University of Rochester), 3:20350 (COO-2171-175) 
Theoretical studies in nuclear reaction and nuclear structure. Final 
report, January 1, 1975-June 30, 1976, 3:20366 (ORO-5126-31) 
NUCLEAR STRUCTURE/REVIEWS 
Nuclear structure studies using polarized deuteron beams, 3:20351 
NUCLEAR WEAPON TESTS 
See NUCLEAR EXPLOSIONS 
NUCLEAR WEAPONS/PARACHUTES 
Rocket launch test of B77 Parachute Test Unit (PTU-30), 3:19669 
(SAND-77-8273) 
NUCLEAR WEAPONS/PROLIFERATION 
Arms control perspectives on nuclear development, 3:19668 
(CONF-770107-) 
Comments on proliferation, 3:19667 (CONF-770107-) 
Proliferation issues, 3:17025 
NUCLEAR WEAPONS/RADIOACTIVE CLOUDS 
Rainout assessment: the ACRA system and summaries of 
simulation results (Computer systems to estimate threats from 
precipitation scavenging of radioactive debris clouds from 
nuclear weapons), 3:19731 (LA-6763) 
NUCLEAR WEAPONS/RESEARCH PROGRAMS 
Materials research and development for nuclear weapons 
applications, 3:19670 (SAND-77-1284(Vol.3)(No.2)) 
NUCLEASE (DEOXYRIBONUCLEASE) 
See DNA-ASE 
NUCLEASE (RIBONUCLEASE) 
See RNA-ASE 
NUCLEASES/BIOCHEMISTRY 
Histone composition of nucleosomes isolated from cultured 
Chinese hamster cells, 3:19830 
NUCLEATE BOILING/REMOTE VIEWING EQUIPMENT 
Flow observation by rod lens and low-light video (videotape 
script: January 4, 1977), 3:19359 (UCRL-52324) 
NUCLEI 
See also HEAVY NUCLEI 
HYPERNUCLEI 
INTERMEDIATE MASS NUCLEI 
LIGHT NUCLEI 
NUCLEI/PAULI PRINCIPLE 
Resonating-group calculations in light systems, 3:20349 (COO- 
1764-301) 
NUCLEI/RESONATING-GROUP METHOD 
Resonating-group calculations in light systems, 3:20349 (COO- 
1764-301) 
NUCLEIC ACIDS 
See also DNA 
RNA 
NUCLEIC ACIDS/CHEMICAL RADIATION EFFECTS 
Study of the radiation effects on nucleic acids and related 
compounds. Progress report, August 15, 1976-November 14, 
1977, 3:19925 (COO-3286-17) 
NUCLEIC ACIDS/DATA ACQUISITION SYSTEMS 
Protein data bank: a computer-based archival file for 
macromolecular structures, 3:19840 
NUCLEIC ACIDS/DATA COMPILATION 
Protein data bank: a computer-based archival file for 
macromolecular structures, 3:19840 
NUCLEIC ACIDS/ENERGY-LEVEL TRANSITIONS 
Biophysical chemistry, 3:19823 (ORNL-5297) 
NUCLEIC ACIDS/FLUORESCENCE 
Biophysical chemistry, 3:19823 (ORNL-5297) 
NUCLEIC ACIDS/IN VITRO 
Study of the radiation effects on nucleic acids and related 
compounds. Progress report, August 15, 1976-November 14. 
1977, 3:19925 (COO-3286-17) 
NUCLEOGENESIS 
See NUCLEOSYNTHESIS 
NUCLEONS 
See also NEUTRONS 
PROTONS 
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NUCLEONS/STABILITY 
Decay-mode-independent tests of nucleon stability (New limit on 
lifetime), 3:20252 (UPR-0048-N) 
NUCLEOPROTEINS/BIOCHEMICAL REACTION KINETICS 
Initial localization of free valence in the nucleoprotein complex 
with exposure of frozen aqueous solutions thereof to radiation 
(Gamma radiation), 3:19930 
NUCLEOPROTEINS/BIOLOGICAL RADIATION EFFECTS 
Initial localization of free valence in the nucleoprotein complex 
with exposure of frozen aqueous solutions thereof to radiation 
(Gamma radiation), 3:19930 
NUCLEOSYNTHESIS 
See also THERMONUCLEAR REACTIONS 
NUCLEOSYNTHESIS/EXPLOSIONS 
Experiment and theory relevant to explosive nucleosynthesis 
Isospin selection rules, cross sections), 3:20091 
NUCLEOTIDES 
See also ADP 
AMP 
ATP 
NAD 
NUCLEOTIDES/BIOCHEMISTRY 
Cellular metabolism (UV radiation), 3:19934 (LA-6898-PR) 
NUCLEOTIDES/BIOLOGICAL RADIATION EFFECTS 
Changes in pyrimidine nucleotide clusters of DNA following in 
vitro x-irradiation, 3:19926 
NUSSELT NUMBER/CALCULATION METHODS 
Limiting Sherwood and Nusselt numbers, 3:19507 
NUTRIENTS/BIOLOGICAL ACCUMULATION 
Nutrient dynamics of freshwater riverine marshes and the role of 
emergent macrophytes, 3:19767 (CONF-770248-1) 


UTS 
See FASTENERS 
NYMPHS 
See LARVAE 


O 


OAK RIDGE/ENDANGERED SPECIES 
Approaches to natural resource inventory and analysis on the Oak 
Ridge Environmental Research Park, 3:19748 (CONF-770852-2) 
OAK RIDGE/FORESTS 
Approaches to natural resource inventory and analysis on the Oak 
Ridge Environmental Research Park, 3:19748 (CONF-770852-2) 
OAK RIDGE/TERRESTRIAL ECOSYSTEMS 
Approaches to natural resource inventory and analysis on the Oak 
Ridge Environmental Research Park, 3:19748 (CONF-770852-2) 
OAK RIDGE GASEOUS DIFFUSION PLANT 
See ORGDP 
OAK RIDGE NATIONAL LABORATORY 
See ORNL 
OAPEC 
Arab oil producers and alternative sources of energy (Economic 
impacts), 3:18432 
OAPEC/PETROLEUM INDUSTRY 


Need for oil-conservation policies in oil-exporting countries, 


3:18448 
OAS/ENERGY SUPPLIES 
Energy crisis creates need for greater cooperation among Western 
Hemisphere nations, 3:18420 
OATS/PRODUCTION 
Energy use in cereal-grain production, 3:18602 
OBSIDIANITES 
See TEKTITES 
OCEAN THERMAL ENERGY CONVERSION/ 
ENVIRONMENTAL IMPACTS 
a and safety implications of solar technologies. 
717147 
OCEAN THERMAL ENERGY CONVERSION/FEASIBILITY 
STUDIES 
Feasibility study of carbonaceous fuels synthesis on-board an 
OTEC platfrom. Project 8980 second topical report. July 1976- 
March 1977, 3:17223 (DSE/2426-15) 
OCEAN THERMAL POWER PLANTS/HEAT EXCHANGERS 
Continued evaluation of compact heat exchangers for OTEC 
application. Interim progress report. February 15, 1977-August 
15, 1977, 3:17222 (COO/4238-3) 
Heat on for the ocean thermal energy power plant. 
3:17225 
OCEAN THERMAL POWER PLANTS/OPERATION 
Electricity from the thermal power of the sea, 3:17224 
OCEANS 
See SEAS 
OCTANE/ADSORPTION 
Adsorption of vapors of organic substances on coal, 3:16443 


OFFSHORE PLATFORMS/MATERIALS 


OFF-GAS SYSTEMS/PILOT PLANTS 

Selective absorption pilot plant for decontamination of fuel 

reprocessing plant off-gas, 3:16907 (K-1876) 
OFFICE BUILDINGS/AIR CONDITIONING 

Energy use reductions in air conditioning compressor operation, 
3:18582 

Improved operation and control can conserve energy in an 
existing office building: a case study, 3:18581 (CONF-7605138-) 

OFFICE BUILDINGS/ENERGY ACCOUNTING 
Efficient energy use in a City Administration Building, 3:18583 
OFFICE BUILDINGS/ENERGY CONSERVATION 

Automated individual area energy control in commercial and 
residential buildings, 3:18535 (CONF-7605138-) 

Mixed strategies for energy conservation and alternative energy 
utilization (solar) in buildings. Final report. Volume III. 
Appendixes (10 appendices), 3:18388 (SAN/1234-1/3) 

OFFICE BUILDINGS/ENERGY CONSUMPTION 

Improved operation and control can conserve energy in an 

existing office building: a case study, 3:18581 (CONF-7605138-) 
OFFICE BUILDINGS/ENERGY MANAGEMENT 

Telephone-equipment building management for effective 

environmental control, 3:18394 
OFFICE BUILDINGS/SOLAR AIR CONDITIONERS 

Mixed strategies for energy conservation and alternative energy 
utilization (solar) in buildings. Final report. Volume II. Detailed 
results (New York, Atlanta, Omaha, and Albuquerque), 3:18387 
(SAN/1234-1/2) 

Mixed strategies for energy conservation and alternative energy 
utilization (solar) in buildings. Final report. Volume III 
Appendixes (10 appendices), 3:18388 (SAN/1234-1/3) 

OFFICE BUILDINGS/SOLAR SPACE HEATING 

Mixed strategies for energy conservation and alternative energy 
utilization (solar) in buildings. Final report. Volume II. Detailed 
results (New York, Atlanta, Omaha, and Albuquerque), 3:18387 
(SAN/1234-1/2) 

Mixed strategies for energy conservation and alternative energy 
utilization (solar) in buildings. Final report. Volume III 
Appendixes (10 appendices), 3:18388 (SAN/1234-1/3) 

OFFICE BUILDINGS/SPACE HEATING 

Automated individual area energy control in commercial and 
residential buildings, 3:18535 (CONF-7605138-) 

Improved operation and control can conserve energy in an 
existing office building: a case study, 3:18581 (CONF-7605138-) 

OFF-PEAK ENERGY STORAGE 

Off-peak energy storage concept for electric utilities. Part. I. 
Electric utility requirements, 3:17434 

Off-peak energy storage concept for electric utilities. Part II. The 
water battery concept, 3:17433 

OFF-PEAK ENERGY STORAGE/COST BENEFIT ANALYSIS 

Regulatory approaches for handling reliability and reserve margin 
issues and impacts on reserve margin of dispersed storage and 
generation systems, 3:17390 (NP-22718) 

OFF-PEAK ENERGY STORAGE/ECONOMICS 

Energy storage on electric utility systems, 3:17435 

OFF-PEAK ENERGY STORAGE/RELIABILITY 

Regulatory approaches for handling reliability and reserve margin 
issues and impacts on reserve margin of dispersed storage and 
generation systems, 3:17390 (NP-22718) 

OFF-PEAK ENERGY STORAGE/SEASONAL VARIATIONS 

Seasonal energy-storage requirements. Final report for Project 
8982, June 30, 1976-September 30, 1976, 3:18410 (COO/2906-1) 

OFF-PEAK ENERGY STORAGE/TECHNOLOGY 

ASSESSMENT 

Energy storage on electric utility systems, 3:17435 

OFFSHORE DRILLING/BLOWOUTS 
Subsea hydraulic choke (Patent), 3:16647 
OFFSHORE DRILLING/FINANCIAL INCENTIVES 
Investment strategies for maximizing oil reserves’ recovery from 
major off-shore fields, 3:18450 
OFFSHORE DRILLING/TECHNOLOGY ASSESSMENT 
R and D effort for oil production in deep water, 3:16655 
OFFSHORE OPERATIONS 
Seve also UNDERWATER FACILITIES 
OFFSHORE OPERATIONS/GOVERNMENT POLICIES 
Investment strategies for maximizing oil reserves’ recovery from 
major off-shore fields, 3:18450 
OFFSHORE OPERATIONS/LEGAL ASPECTS 
Expanded offshore leasing and the mandates of NEPA, 3:18434 
OFFSHORE PLATFORMS/DESIGN 

Apparatus for supporting a drilling platform on the ocean floor 
(Patent), 3:19555 

Offshore platform and method for its installation (Patent), 3:19554 

OFFSHORE PLATFORMS/FOUNDATIONS 

Submergible pile driving method and apparatus for continuous 

operation (Patent), 3:19557 
OFFSHORE PLATFORMS/MATERIALS 

Rubber for offshore oil rigs: growing market, sophisticated 

compounds, specialized products, 3:19556 





OFFSHORE SITES/LEASES 


OFFSHORE SITES/LEASES 
Expanded offshore leasing and the mandates of NEPA, 3:18434 
OHIO/BLACK SHALES 
Exchangeable cations in the Devonian shale sequence, 3:16743 
(MERC/CR-77/9) 
OHMIC PLASMA HEATING 
See JOULE HEATING 
OHMIC RESISTANCE 
See ELECTRIC CONDUCTIVITY 
OI-1 REACTOR/ELECTRICAL EQUIPMENT 
550kV full GIS for the Oi Nuclear Power Station of Kansai 
Electric Power (Gas insulated cable), 3:17609 
OI-1 REACTOR/TURBOGENERATORS 
1300MVA steam-turbine generators for Kansai Electric Power's 
Oi Nuclear Power Station, 3:17611 
OI-2 REACTOR/TURBOGENERATORS 
1300MVA steam-turbine generators for Kansai Electric Power's 
Oi Nuclear Power Station, 3:17611 
OIL FIELDS/EXPLOITATION 
Potential contribution of small oil and gas deposits, 3:16657 
OIL POLLUTION CONTAINMENT 
High current control of floating oil, 3:16721 
OIL POLLUTION CONTAINMENT/POLLUTION CONTROL 
EQUIPMENT 
Effective oil spill containment-recovery system for high seas use, 
3:16687 (CONF-730386-) 
Energy dissipative devices to control oil slicks in fast-current 
environments, 3:16722 
OIL RETENTION BOOMS/DESIGN 
Clean Gulf Assocites unveils a new generation of oil-spill cleanup 
equipment, 3:16717 
OIL RETENTION BOOMS/OPERATION 
Clean Gulf Assocites unveils a new generation of oil-spill cleanup 
equipment, 3:16717 
Hydrodynamically effective horizontal oil boom, 3:16723 
OIL SAND DEPOS!TS 
See also ATHABASCA DEPOSIT 
OIL SAND DEPOSITS/ENERGY SOURCE DEVELOPMENT 
Activity on the production of energy from tar sands of the United 
States, 3:16773 
OIL SAND INDUSTRY/COMMERCIALIZATION 
Development status of Alberta oil sands: 1976, 3:16771 
OIL SANDS/DISTILLATION 
Process for treating bituminous or oil-containing material using 
dry distillation (Patent), 3:16779 
OIL SANDS/RESEARCH PROGRAMS 
Activity on the production of energy from tar sands of the United 
States, 3:16773 
OIL SANDS/SOLVENT EXTRACTION 
Method of removing bitumen from tar sand for subsequent 
recovery of the bitumen (Patent), 3:16780 
Method of removing bitumen from tar sand utilizing ultrasonic 
energy and stirring (Patent), 3:16781 
OIL SHALES 
See also BLACK SHALES 
OIL SHALES/BIOLOGICAL EFFECTS 
Biological applications of the multiangle light-scattering flow 
system, 3:19855 (LA-6898-PR) 
OIL SHALES/COMBUSTION 
Multipurpose utilization of oil shale. 3:16774 
OIL SHALES/ELECTROLYSIS 
Electrolytic recovery from bituminous materials (Patent), 3:16782 
OIL SHALES/ENVIRONMENTAL EFFECTS 
Toxic trace pollutant coefficients for energy supply and 
conversion. Final report, 3:19688 (HIT-705) 
OIL SHALES/EXPLOITATION 
Research in bituminous shale in France. 3:16775 
OIL SHALES/INHALATION 
Oil shale tonicity. 3:20036 (LA-6898-PR) 
OIL SHALES/IN-SITU RETORTING 
Fracturing of pillars for enhancing recovery of oil from in situ oil 
shale retort (Patent). 3:16778 
Study of true in situ oil shale technology. 3:16777 (FE-2343-12) 
OIL SHALES/PARAHO PROCESS 
Oil shale development. 3:16776 
OIL SHALES/RESERVES 
Global oil-shale resources and costs, 3:16772 
OIL SHALES/RETORTING 
Monograph on alternate fuel resources. Volume 20, 3:18459 
Multipurpose utilization of oil shale, 3:16774 
OIL SHALES/TOXICITY 
Oil shale toxicity, 3:20036 (L.A-6898-PR) 
OIL SPILLS/ADSORPTION 
Two types of oil spills in Swedish inland waters: tests of new 
materials, ideas, and methods, 3:19780 (CONF-730386-) 
OIL SPILLS/AERIAL MONITORING 
Flight evaluation of U.S. Coast Guard airborne oil surveillance 
system, 3:16694 
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OIL SPILLS/BIODEGRADATION 

Experimental ecosystems to measure fate of oil spills dispersed by 
surface active products, 3:20016 (CONF-730386-) 

Isolation and characterization of hydrocarbon-utilizing bacteria 
from Chedabucto Bay, Nova Scotia, 3:20015 (CONF-730386-) 

OIL SPILLS/BIOLOGICAL EFFECTS 

Neoplasia in soft-shell clams (Mya arenaria) collected from oil- 
impacted sites, 3:20031 

Rehabilitating oiled aquatic birds, 3:20042 

Reinvestigation of Southern California rocky intertidal beaches 
three and one-half years after the 1969 Santa Barbara oil spill: a 
preliminary report, 3:20011 (CONF-730386-) 

Status of oiled wildlife: research and planning, 3:20043 

OIL SPILLS/CLEANING 

Casco Bay oil spill: problems of cleanup and disposal, 3:16702 

Clean Gulf Assocites unveils a new generation of oil-spill cleanup 
equipment, 3:16717 

Codes of practice for dealing with oil spills at sea and on shore: a 
European view, 3:18330 (CONF-730386-) 

Computer simulation of offshore oil-spill cleanup operations, 
3:16713 

Development of harbor oil spill removal-recovery systems: phase 
I, 3:16726 

Development of a polyurethane foam marine oil recovery system, 
3:16686 

Effective oil spill containment-recovery system for high seas use, 
3:16687 (CONF-730386-) 

Hydrodynamically effective horizontal oil boom, 3:16723 

Jet oil recovery device, 3:16688 (CONF-730386-) 

Navy harbor oil spill cleanup: a progress report, 3:16725 

Oakland estuary oil spill cleanup: a review of a major oil spill 
cleanup in a trash-laden estuary emphasizing small boat harbor 
cleanup, 3:16705 

Occurrence, cause, and avoidance of the spilling of oil by tankers, 
3:18329 (CONF-730386-) 

Oil contaminated beach cleanup, 3:16731 

Oil-debris removal boat Samual Wilkeson, 3:16732 

Oil recovery system for San Francisco Bay area, 3:16716 

Oil skimming apparatus (Patent), 3:16690 

Oil spill technology development in Canada, 3:16718 

Oil sweep (Patent), 3:16691 

Review of U.S. Environmental Protection Agency research in oil- 
water separation technology, 3:16738 

Spill prevention: Phase IT, 3:19815 (CONF-730386-) 

Two types of oil spills in Swedish inland waters: tests of new 
materials, ideas, and methods, 3:19780 (CONF-730386-) 

United States Coast Guard Arctic oil-pollution program, 3:16707 

United States Environmental Protection Agency’s test facility 
OHMSETT: the first six months, 3:16720 

Waterborne debris in marine pollution incidents, 3:16703 

OIL SPILLS/CONTROL 

Maritime Administration program for the prevention and control 
of oil pollution from vessels, 3:16696 

Planning and developing a company oil spill contingency plan, 
3:16709 

Planning for minimum oil-spill risk: Estero Bay deepwater 
terminal and pipeline, 3:16712 

Risk-analytic approach to control of large-volume oil spills, 
3:16714 

Spill prevention: the SPCC approach, 3:16697 

Utilization of diving and salvage expertise in the prevention of oil 
pollution, 3:16724 

OIL SPILLS/DATA COMPILATION 

Analysis of oil outflows due to tanker accidents, 3:19779 (CONF- 
730386-) 

Tankship accidents and resulting oil outflows, 1969-1973, 3:16701 

OIL SPILLS/EMERGENCY PLAN 

Making of a local contingency plan, 3:16715 

Oil-spill contingency plans for the Alyeska pipeline system, 
3:16711 

On-line computer systems for environmental emergency 
management, 3:16706 

Organization plan for minimizing the damaging effects of a major 
oil spill, 3:16710 

Planning and developing a company oil spill contingency plan, 
3:16709 

OIL. SPILLS/EMULSIFICATION 

Review of the utility of self-mixing dispersants in recent years, 

3:16719 
OIL SPILLS/ENVIRONMENTAL EFFECTS 

St. Peter oil spill: an ecological and socio-economic study of 
effects, 3:16689 (IV L-B-334) 

Techniques for analysis of paraffin hydrocarbons and for 
interpretation of data to assess oil spill effects in aquatic 
organisms, 3:19775 (CONF-730386-) 

Terrestrial oil spills in Alaska: environmental effects and recovery, 
3:19753 (CONF-730386-) 
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OIL SPILLS/ENVIRONMENTAL IMPACTS 
Salt marsh microcosm: an experimental unit for marine pollution 
studies, 3:20021 (CONF-730386-) 
OIL SPILLS/LAND POLLUTION CONTROL 
Microbiological and natural product systems for the protection of 
coastal shorelines from oil spills and oil contamination, 3:19759 
OIL SPILLS/MANAGEMENT 
Codes of practice for dealing with oil spills at sea and on shore: a 
European view, 3:18330 (CONF-730386-) 
OIL SPILLS/MONITORING 
Hydrocarbon studies in Pugent Sound and off the Washington 
Coast. Progress report, March 1976-February 1977 (Natural 
distribution in marine organisms and sediments and 
contamination by petroleum), 3:19768 (RLO/2225/T40-2) 
Local area pollution surveillance systems: a summary of the Coast 
Guard's research and development activities, 3:16693 
Reinvestigation of Southern California rocky intertidal beaches 
three and one-half years after the 1969 Santa Barbara oil spill: a 
preliminary report, 3:20011 (CONF-730386-) 
Remote sampler for determining residual oil content of surface 
waters, 3:19774 (CONF-730386-) 
OIL SPILLS/ORIGIN 
Evaluation and development of passive tagging procedures for the 
identification of crude oil spilled on water, 3:16695 
OIL SPILLS/POLLUTION CONTROL 
Oil spill prevention measures for the trans-Alaska pipeline system, 
3:18327 (CONF-730386-) 
United States Coast Guard's pollution incident reporting system: 
its use in program management, 3:16700 
OIL SPILLS/POLLUTION REGULATIONS 
Spill prevention: Phase II, 3:19815 (CONF-730386-) 
OIL SPILLS/RECOVERY 
Cyclonet: a device for picking up oil slicks from the sea surface, 
3:16727 
Design and demonstration of a remotely-controlled high-seas oil 
recovery system, 3:16728 
Developing an open-seas skimmer, 3:16729 
Development of harber oil spill removal-recovery systems: phase 
I, 3:16726 
Oil-debris removal boat Samual Wilkeson, 3:16732 
United States Environmental Protection Agency research in high- 
speed devices for the recovery of thin-film oil spills, 3:16730 
OIL SPILLS/REMOVAL 
Use of modified forms of peat as an oil coalescer, 3:19803 
OIL SPILLS/WASTE DISPOSAL 
Disposal of oil spill debris, 3:16704 
OIL SPILLS/WATER POLLUTION ABATEMENT 
Occurrence, cause, and avoidance of the spilling of oil by tankers, 
3:18329 (CONF-730386-) 
Prevention: the best method of controlling pollution, 3:18328 
(CONF-730386-) 
OIL WELLS 
See also PETROLEUM 
WELLHEADS 
OIL WELLS/ACOUSTIC MEASUREMENTS 
Vibroacoustic determination of properties of drilled rocks 
(Vibration Logging Of Boreholes), 3:16599 
OIL WELLS/BOREHOLE LINKING 
Stimulating recovery from heavy oil resources: mid-continent 
area. 3:16672 
OIL WELLS/BYPASSES 
Subsea hydraulic choke (Patent), 3:16647 
OIL WELLS/EXPLOSIVE FRACTURING 
Stimulating recovery from heavy oil resources: mid-continent 
area, 3:16672 
OIL WELLS/FLUID INJECTION 
Secondary recovery process utilizing Water saturated with gas 
(Patent). 3:16652 
Stimulating recovery from heavy oil resources: mid-continent 
area, 3:16672 
OIL WELLS/GAMMA LOGGING 
Interpretation of records of gamma-ray logging in sandy-aleurito- 
clayey rocks. 3:16596 
OIL WELLS/GAS INJECTION 
Paris Valley Combination Thermal Drive pilot demonstration test 
Annual report, January 1975-January 1977, 3:16635 (SAN/1000- 
1) 
Secondary recovery of oil, 3:16659 
Secondary recovery operations of OEMV-Aktiengesellschaft, 
3:16660 
Teritary oil recovery by CO: injection. Monthly report, June 
1977, 3:16630 (ORO-5302-12) 
Tertiary oil recovery by CO, injection. Monthly report, May 
1977, 3:16625 (ORO-5302-11) 
OIL WELLS/HYDRAULIC FRACTURING 
Fluid leak-off under dynamic and static conditions utilizing the 
same equipment, 3:16621 (COO/4166-1) 
Kiel process, 3:16620 (COO/4166-1) 


OIL WELLS/WELL STIMULATION 


Massive hydraulic fracturing from planning to performance, 
3:16618 (COO/4166-1) 

Propping material for hydraulic fracturing (Patent), 3:16637 

System for frac sand logistics on massive hydraulic fracturing 
jobs, 3:16619 (COO/4166-1) 

OIL WELLS/IN-SITU COMBUSTION 

Bodcau In Situ Combustion Project. First annual report 
(Simultaneous injection of air and water), 3:16634 (SAN-1189-2) 

Enhanced recovery of heavy oil in California, 3:16671 

In situ combustion method for oil recovery: state of the art and 
potential , 3:16669 

Paris Valley Combination Thermal Drive pilot demonstration test. 
Annual report, January 1975-January 1977, 3:16635 (SAN/1000- 


Review of thermal recovery applications in the United States, 

3:16668 
OIL WELLS/LEAK TESTING 

Tubing plug apparatus for performing down-hole pressure tests 

(Patent), 3:16646 
OIL WELLS/MICROEMULSION FLOODING 

Micellar-polymer joint demonstration project, Wilmington Field, 
California. Annual report, 1976-1977, 3:16615 (BERC/TPR-77/ 
9) 

Pilot demonstration: enhanced oil recovery by micellar-polymer 
waterflooding, Bell Creek field. Monthly technical progress 
report for October 1977, 3:16617 (COO-4207-16) 

Study to determine the technical and economic feasibility of 
reclaiming chemicals used in micellar polymer and low tension 
surfactant flooding. Progress report, October 8-November 4, 
1977, 3:16624 (FE-2600-7) 

OIL WELLS/NUCLEAR MAGNETIC LOGGING 

Heat- and pressure-resistant dry probe for a nuclear magnetic 

logging drilling tool, 3:16594 
OIL WELLS/PRODUCTIVITY 

Production statistics and engineering data: oil in North Dakota, 
second half of 1976, 3:16626 (NP-22803) 

Production statistics and engineering data: oil in North Dakota, 
first half of 1976, 3:16627 (NP-22804) 

OIL WELLS/RESERVOIR ENGINEERING 
Systematic approach to the assessment of a nation’s oil supply 
additions through enhanced recovery methods, 3:16667 
OIL WELLS/SEALS 
Oil well cementing process (Patent), 3:16643 
OIL WELLS/STEAM INJECTION 

Enhanced recovery of heavy oil in California, 3:16671 

Paris Valley Combination Thermal Drive pilot demonstration test. 
Annual report, January 1975-January 1977, 3:16635 (SAN/1000- 
1) 


Review of thermal recovery applications in the United States, 
3:16668 
Williams Holding Lease, Steamflood Demonstration Project, Cat 
Canyon Oil Field. Topical report I. Project design and 
development, 3:16636 (SAN/1188-1) 
OIL WELLS/TOOLS 
Reset and pulling tool for manipulating well safety valve, 3:16640 
Well testing tool (Patent), 3:19449 
OIL WELLS/VALVES 
Method and apparatus for annulus pressure responsive circulation 
and tester valve manipulation (Patent), 3:16650 
Reset and pulling tool for manipulating well safety valve, 3:16640 
OIL WELLS/WATERFLOODING 
Paris Valley Combination Thermal Drive pilot demonstration test 
Annual report, January 1975-January 1977, 3:16635 (SAN/1000- 
1) 
Process for water treatment in mobility controlled caustic flooding 
process (Patent), 3:16638 
Secondary recovery of oil, 3:16659 
Secondary recovery operations of OeMV-Aktiengesellschaft, 
3:16660 
Secondary oil recovery process using oxyalkylated additives 
(Patent), 3:16653 
OIL WELLS/WELL COMPLETION 
Selective firing system (Patent; perforation of oil well casings). 
3:16639 
OIL WELLS/WELL DRILLING 
Project Independence Evaluation System (PIES) documentation. 
Volume V. Drilling profile and regional allocation by profit 
maximization, 3:16633 (PB-271285) 
OIL WELLS/WELL LOGGING 
Calculation of the field of a horizontal magnetic dipole in a 
borehole surrounded by an anisotropic medium, 3:16598 
Computer-aided closed-loop correlation of borehole sections, 
3:16597 
Vibroacoustic determination of properties of drilled rocks 
(Vibration Logging Of Boreholes), 3:16599 
OIL WELLS/WELL STIMULATION 
Enhanced oil recovery: what of the future, 3:16658 





OIL-IMPORTING COUNTRIES 


OIL-IMPORTING COUNTRIES 
Arab oil producers and alternative sources of energy (Economic 
impacts), 3:18432 
ILS 
See also COAL TAR OILS 
FUEL OILS 
MINERAL OILS 
SHALE OIL 
SOYBEAN OIL 
WASTE OILS 
OILS/BIODEGRADATION 
Effects of microbial activity on aquatic pollutants, 3:19792 
OILS/ENVIRONMENTAL EFFECTS 
Ecological studies, 3:19732 (LA-6898-PR) 
OKLAHOMA/URANIUM DEPOSITS 
Preliminary study of the favorability for uranium in northeastern 
Oklahoma and southeastern Kansas, 3:16810 (GJBX-84(77)> 
Uranium favorability of southwestern Oklahoma and north-central 
Texas, 3:16797 (GJBX-75(77)) 
OLEFINS 
See ALKENES 
OLIGONUCLEOTIDES 
See NUCLEOTIDES 
OMAN/PETROLEUM 
Arab oil producers and alternative sources of energy, 3:18432 
ONE-NUCLEON TRANSFER REACTIONS/COUPLED 
CHANNEL THEORY 
Time-dependent, many-body scattering theory and nuclear 
reaction applications, 3:20360 (COO-3235-82) 
ON-LINE CONTROL SYSTEMS/PROGRAMMING 
Main program and overlay manager subsystem within a 
distributed function laboratory computer system, 3:20797 (BNL- 
23362) 
ON-LINE MEASUREMENT SYSTEMS/PROGRAMMING 
Main program and overlay manager subsystem within a 
distributed function laboratory computer system, 3:20797 (BNL- 
23362) 
OOCYTES/MUTATIONS 
Mutation frequencies in female mice and the estimation of genetic 
hazards of radiation in women, 3:19970 
OOGONIA/ACUTE IRRADIATION 
Genetic effects of low x-ray doses. Progress report, October 1, 
1976-September 30, 1977 (In Drosophila), 3:19988 (COO-2001- 
17) 
OPEC 
(Organization of Petroleum Exporting Countries.) 
OPEC/PETROLEUM INDUSTRY 
Need for oil-conservation policies in oil-exporting countries, 
3:18448 
OPEN-CYCLE MHD GENERATORS/MASS TRANSFER 
Mass transfer in open-cycle MHD installations, 3:18522 
OPTICAL EQUIPMENT/DESIGN 
Fiber Optic Telemetry System for LLL High-Voltage Test Stand, 
3:20715 (UCRL-79688) 
OPTICAL SPECTROMETERS/PERFORMANCE TESTING 
Application of the optical absorption technique to the 
characterization of the carbonaceous component of ambient and 
source particulate samples, 3:19694 (LBL-6844) 
OPTICAL SYSTEMS/ANTIREFLECTION COATINGS 
Damage resistance of AR-coated germanium surfaces for 
nanosecond CO, laser pulses, 3:20739 (LA-UR-77-2530) 
ORBITAL SOLAR POWER PLANTS/FEASIBILITY STUDIES 
Solar power satellites. 3:17189 (ALO/3701-76/1) 
ORDNANCE/RESEARCH PROGRAMS 
Hard Structure Munition Project. HSM progress report No. 67, 
November 1-30, 1977. 3:19665 (UCID-16077-77-11) 
ORE PROCESSING 
See also MILL TAILINGS 
ORE PROCESSING/SOLAR PROCESS HEAT 
Solar collector (Apr 1976) (Engineering Materials) (9 drawings). 
3:17334 (CAPE-2546) 
OREGON/COASTAL WATERS 
Pollutant transport and sediment dispersal in the Washington- 
Oregon coastal zone. Report of progress. October 1976- 
September 1977, 3:20081 (RLO/2225/T25-20) 
OREGON/ENERGY SOURCES 
Energy Northwest: Alaska. Idaho, Oregon, and Washington, 
3:18409 (BNWL-SA-6336) 
OREGON/URANIUM DEPOSITS 
Preliminary study of the uranium favorability of Malheur County 
Oregon, 3:16812 (GJBX-91(77)) 
ORGANIC ACIDS 
(Excluding NUCLEIC ACIDS and NUCLEOTIDES.) 
See also CARBOXYLIC ACIDS 
HUMIC ACIDS 
ORGANIC ACIDS/COMPLEXOMETRY 
Research in nuclear chemistry. Progress report, March 1, 1977- 
February 28, 1978, 3:19335 (COO-1797-77) 
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ORGANIC CHLORINE COMPOUNDS 
See also DDT 
PVC 
ORGANIC CHLORINE COMPOUNDS/BIODEGRADATION 
Effects of microbial activity on aquatic pollutants, 3:19792 
ORGANIC CHLORINE COMPOUNDS/BIOLOGICAL 
EFFECTS 
Hepatomas and other neoplasms in the Atlantic hagfish (Myxine 
glutinosa): a histopathologic and chemical study, 3:19795 
ORGANIC CHLORINE COMPOUNDS/CRYSTAL 
STRUCTURE 
Chemical physics, 3:19304 (ORNL-5297) 
ORGANIC CHLORINE COMPOUNDS/ENVIRONMENTAL 
EFFECTS 
Ecological impact of chloro-organics produced by chlorination of 
cooling tower waters, 3:19781 (CONF-770961-2) 
ORGANIC COMPOUNDS 
See also ALDEHYDES 
AMINES 
ESTERS 
HETEROCYCLIC COMPOUNDS 
HYDROCARBONS 
KETONES 
LIPIDS 
NUCLEIC ACIDS 
NUCLEOTIDES 
ORGANIC ACIDS 
ORGANIC NITROGEN COMPOUNDS 
ORGANIC SULFUR COMPOUNDS 
PROTEINS 
TERPENES 
ORGANIC COMPOUNDS/PYROLYSIS 
Coal-related research, catalysis, and organic chemistry, 3:16433 
(ORNL-5297) 
ORGANIC COMPOUNDS/RADIOLYSIS 
Proceedings of the fourth Tihany symposium on radiation 
chemistry, 3:19328 
ORGANIC COMPOUNDS/REDUCTION 
Studies of the hydroxyborohydride and triborohydride ions, 
3:19280 (LBL-6941) 
ORGANIC COMPOUNDS/TOXICITY 
Halogenated benzenes, effect on xenobiotic metabolism and the 
toxicity of other chemicals (Insecticides, rats), 3:19871 
ORGANIC COOLANTS/NEUTRON SPECTRA 
Neutron thermalization spectrum in a partially hydrogenated 
terphenyl: evaluation of scattering kernels for organic reactor 
coolant, 3:17880 
ORGANIC INSULATORS/PHYSICAL RADIATION EFFECTS 
Radiation effects on insulators for superconducting magnets, 
3:20683 (ORNL/TM-6193) 
ORGANIC ION EXCHANGERS/BINDING ENERGY 
Research in nuclear chemistry. Progress report, March 1, 1977- 
February 28, 1978, 3:19335 (COO-1797-77) 
ORGANIC MERCURY COMPOUNDS/BIOLOGICAL EFFECTS 
Health implications of water contaminants in man, 3:19918 
ORGANIC NITROGEN COMPOUNDS 
See also ACRIDINES 
ACRIFLAVINE 
ADENINES 
AMINES 
AMINO ACIDS 
BIPYRIDINES 
BUDR 
CAFFEINE 
CHLOROPHYLL 
CYTIDINE 
HEMOGLOBIN 
IMIDAZOLES 
IMIDES 
INDOLES 
ISOALLOXAZINES 
MENXAMINE 
NITRILES 
NITRO COMPOUNDS 
NITROBENZENE 
NITROSO COMPOUNDS 
NUCLEIC ACIDS 
NUCLEOTIDES 
PORPHYRINS 
PROTEINS 
THYMIDINE 
THYMINE 
TRYPTOPHAN 
URACILS 
URETHANE 
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ORGANIC NITROGEN COMPOUNDS/CHEMICAL 
REACTION KINETICS 
Estimated kinetics and thermochemistry of some initial 
unimolecular reactions in the thermal decomposition of 1,3,5,7- 
tetranitro-1,3,5,7-tetraazacyclooctane in the gas phase, 3: 19305 
ORGANIC NITROGEN COMPOUNDS/CRYSTAL 
STRUCTURE 
Crystal structure of tri(p-biphenylyl)aminium perchlorate, 3:19311 
ORGANIC NITROGEN COMPOUNDS/PYROLYSIS 
Estimated kinetics and thermochemistry of some initial 
unimolecular reactions in the thermal decomposition of 1,3,5,7- 
tetranitro-1,3,5,7-tetraazacyclooctane in the gas phase, 3:19305 
ORGANIC SOLVENTS/COMPARATIVE EVALUATIONS 
Effects of solvent characteristics on Wyodak coal liquefaction. 
Annual technical progress report, May 1976-April 1977, 3:16411 
(FE-2367-5) 
ORGANIC SULFUR COMPOUNDS 
See also CYSTAMINE 
SULFONATES 
SULFONES 
ORGANIC SULFUR COMPOUNDS/CRYSTAL STRUCTURE 
Crystal and molecular structure of Cr(CO)s(SCMez), a thioketone 
complex, 3:19293 
ORGANIC SULFUR COMPOUNDS/DESULFURIZATION 
Kinetics and mechanism of desulfurization and denitrogenation of 
coal-derived liquids. Seventh quarterly report, December 21, 
1976-March 20, 1977, 3:16356 (FE-2028-8) 
ORGANIC SULFUR COMPOUNDS/MGLECULAR 
STRUCTURE 
Crystal and molecular structure of Cr(CO)s(SCMez), a thioketone 
complex, 3:19293 
ORGANIC WASTES/ANAEROBIC DIGESTION 
Method for producing methane gas by processing waste materials 
(Patent; use of electrolysis to increase bacterial growth in both 
commercial and household applications), 3:17102 
ORGANOIDS 
See also MITOCHONDRIA 
ORGANOIDS/LIPIDS 
Lipid composition of organelles from germinating castor bean 
endosperm, 3:19836 
ORGANS 
See also BONE MARROW 
KIDNEYS 
LYMPHATIC SYSTEM 
SKELETON 
SKIN 
SPLEEN 
ORGANS/RADIATION DOSES 
SFACTOR: a computer code for calculating dose equivalent to a 
target organ per microcurie-day residence of a radionuclide in a 
source organ, 3:19993 (ORNL/NUREG/TMN-85) 
ORGDP 
(Oak Ridge Gaseous Diffusion Plant.) 
ORGDP/COOLING TOWERS 
Ecological impact of chloro-organics produced by chlorination of 
cooling tower waters, 3:19781 (CONF-770961-2) 
ORNAMENTAL PLANTS/PLANT BREEDING 
Increasing the effectiveness, efficiency, and specificity of mutation 
induction in flowering plants, 3:19922 
ORNL ‘ 
(Oak Ridge National Laboratory.) 
ORNL/RESEARCH PROGRAMS 
Health and Safety Research Division manual for the x-ray facility 
in Building 2008, 3:20057 (ORNL/TM-5923) 
ORYZA 
See RICE 
OSCILLOGRAPHS/DESIGN 
L300 raster oscilloscope (Dec 1976) (Engineering Materials) (285 
drawings). 3:19533 (CAPE-2590) 
OSHIMA OI-1 REACTOR 
See Ol-1] REACTOR 
OSHIMA OI-2 REACTOR 
See Ol-2 REACTOR 
OSMIUM 186/MAGNETIC MOMENTS 
Electromagnetic moments of the even Os nuclei from muonic x 
rays, 3:20322 
OSMIUM 186/MUONIC ATOMS 
Electromagnetic moments of the even Os nuclei from muonic x 
rays, 3:20322 
OSMIUM 188/MAGNETIC MOMENTS 
Electromagnetic moments of the even Os nuclei from muonic x 
rays, 3:20322 
OSMIUM 188/MUONIC ATOMS 
Electromagnetic moments of the even Os nuclei from muonic x 
rays, 3:20322 
OSMIUM 188 TARGET/TRITON REACTIONS 
Proton hole states in '*? '*® '*'Re investigated by the (t(pol),a) 
reaction, 3:20319 


OXYGEN/ENERGY-LEVEL TRANSITIONS 


OSMIUM 190/MAGNETIC MOMENTS 
Electromagnetic moments of the even Os nuclei from muonic x 
rays, 3:20322 
OSMIUM 190/MUONIC ATOMS 
Electromagnetic moments of the even Os nuclei from muonic x 
rays, 3:20322 
OSMIUM 190 TARGET/TRITON REACTIONS 
Proton hole states in '*? '*° '®'Re investigated by the (t(pol),a) 
reaction, 3:20319 
OSMIUM 192/ENERGY LEVELS 
Model-independent interpretation of the dynamic hyperfine effect 
in muonic atoms with an application to '8*Os, 3:20326 
OSMIUM 192/EXCITED STATES 
Model-independent interpretation of the dynamic hyperfine effect 
in muonic atoms with an application to '°*Os, 3:20326 
OSMIUM 192/MAGNETIC MOMENTS 
Electromagnetic moments of the even Os nuclei from muonic x 
rays, 3:20322 
OSMIUM 192/MUONIC ATOMS 
Electromagnetic moments of the even Os nuclei from muonic x 
rays, 3:20322 
Model-independent interpretation of the dynamic hyperfine effect 
in muonic atoms with an application to '®*Os, 3:20326 
OSMIUM 192/QUADRUPOLE MOMENTS 
Model-independent interpretation of the dynamic hyperfine effect 
in muonic atoms with an application to '°*Os, 3:20326 
OSMIUM 192 TARGET/TRITON REACTIONS 
Proton hole states in '*’ '®° '®'Re investigated by the (t(pol),a) 
reaction, 3:20319 
OSMIUM 196/BETA-MINUS DECAY 
New neutron-rich isotope: '°*Os, 3:20329 
OSMIUM 196/ENERGY-LEVEL TRANSITIONS 
New neutron-rich isotope: '*Os, 3:20329 
OSMOSIS 
Extraction and identification of organic micropollutants: reverse 
osmosis method, 3:19788 
OSTEOSARCOMAS/ETIOLOGY 
Etiology of osteosarcoma. A review of current considerations, 
3:19962 
OSTEOSARCOMAS/RADIOINDUCTION 
we A osteosarcoma. A review of current considerations, 
71996 
OTTO HAHN REACTOR/REACTOR KINETICS 
Comparison of coarse-mesh methods for benchmark and realistic 
reactor problems, 3:17613 
OVARIES/NEOPLASMS 
Ovarian neoplasia in ornamental hybrid carp (Nishikigoi) in Japan, 
3:19900 
OVARIES/RADIATION DOSES 
SFACTOR: a computer code for calculating dose equivalent to a 
target organ per microcurie-day residence of a radionuclide in a 
source organ, 3:19993 (ORNL/NUREG/TMS85) 
OXIDASES 
See also HISTAMINASE 
OXIDASES/METABOLISM 
In vitro metabolism of xenobiotics in some marine animals, 3:19797 
OXIDES/BIOLOGICAL EFFECTS 
In vitro metabolism of xenobiotics in some marine animals, 3:19797 
OXIDOREDUCTASES 
See also HYDROX YLASE 
OXIDASES 
OXIDOREDUCTASES/BIOLOGICAL RADIATION EFFECTS 
Lipoxygenase activity and isozyme composition of x-irradiated 
pea seeds, 3:19931 
OXIDOREDUCTASES/METABOLISM 
Lipoxygenase activity and isozyme composition of x-irradiated 
pea seeds, 3:19931 
OXIRANS 
See EPOXIDES 
OXYGEN/ACTIVATION ANALYSIS 
14-MeV neutron activation analysis of oxygen and nitrogen in 
coal, 3:19221 
Use of 14-MeV neutron generator in analysis of coal and coal 
derivatives, 3:19222 
OXYGEN/ADSORPTION 
Electron spectroscopy and low energy electron diffraction studies 
of silicon and titanium oxide surfaces, 3:19184 (LBL-6625) 
OXYGEN/ATOM-ATOM COLLISIONS 
Theory of rare gas-group VI 'S-'D collision-induced transitions, 
3:20168 
Time-resolved production and detection of reactive atoms, 
3:20166 (ORNL/TM-6014) 
OXYGEN/CORROSIVE EFFECTS 
Corrosion of nickel in So2.-O2-SO3 atmospheres at 603°C, 3:19019 
OXYGEN/ENERGY-LEVEL TRANSITIONS 
— properties of high temperature. II, 3:20377 (UCRI- 
13786) 





OXYGEN/LIQUEFACTION 


OXYGEN/LIQUEFACTION 

Incorporated cascade cooling cycle for liquefying a gas by 

regasifying liquefied natural gas (Patent), 3:16754 
OXYGEN/NUCLEAR REACTION ANALYSIS 

Microanalysis of light elements by means of ®Li-induced reactions, 

3:19224 
OXYGEN/PHOTON COLLISIONS 

Gas release from surfaces under x-ray impact: photodesorption, 

photocatalysis, 3:20178 
OXYGEN/PHYSICAL RADIATION EFFECTS 

Observation of defect clusters of columbium and columbium 
alloys in situ irradiated under a high-voltage electron 
microscope (10 to 500K), 3:19099 

OXYGEN/QUANTITATIVE CHEMICAL ANALYSIS 

Internal-reference solid-electrolyte oxygen sensor, 3:19233 

OXYGEN/RADIOLYSIS 

Study of the formation of nitrates in irradiated nitrogen-oxygen 

salt systems, 3:19327 
OXYGEN/RADIOSENSITIVITY EFFECTS 

Effects of oxygen and medium pH on gamma radiolysis of 

thymine and adenine, 3:19932 
OXYGEN/SOLUTION HEAT 

Theory of the entropy and enthalpy of solution of chemical 
impurities. II. Non-metals in liquid alkali metals (H, C, N, O in 
Na; H isotopes in Li), 3:19275 (AERE-TP-704) 

OXYGEN/X-RAY EMISSION ANALYSIS 

Use of muonic x rays for nondestructive analysis of bulk samples 

for low Z constituents, 3:19247 
OXYGEN 16/DISTRIBUTION 

Depth distribution and migration of low Z element in solids using 

proton elastic scattering, 3:19237 
OXYGEN 16/RADIATION SCATTERING ANALYSIS 

Depth distribution and migration of low Z element in solids using 

proton elastic scattering, 3:19237 
OXYGEN 16 REACTIONS/ELASTIC SCATTERING 

Elastic scattering of '*O by '*C (21.6 and 23.2 MeV (c.m.), 
angular distributions), 3:20269 (RLO/1388-362) 

Exchange interpretation of anomalous back angle heavy ion elastic 
scattering, 3:20278 (LBL-7102) 

Further measurements of '*O + ?8Si elastic scattering at tandem 
energies (40 to 76 MeV: analysis of angular distributions by 
optical + Regge pole model), 3:20283 (RLO/1388-362) 

Long range imaginary optical potential in elastic scattering (Cross 
sections, 48 MeV), 3:20230 (LBL-6588) 

Quantal theory of heavy ion scattering in a three-dimensional 
TDHF model, 3:20255 (CONF-770602-) 

OXYGEN 16 REACTIONS/FISSION 

Heavy ion reactions at 15 to 20 MeV/nucleon, 3:20242 (CONF- 
770602-) 

OXYGEN 16 REACTIONS/FUSION REACTIONS 

Fusion cross section behavior for light systems, 3:20262 (CONF- 
770968-7) 

Heavy ion reactions at 15 to 20 MeV/nucleon, 3:20242 (CONF- 
770602-) 

Observation of gross structures in the gamma ray yields following 
the '*O + '*C reaction (6 to 30 MeV (c.m.)), 3:20270 (RLO/ 
1388-362) 

OXYGEN 16 REACTIONS/INELASTIC SCATTERING 

Inelastic scattering of '*O on even-Ca isotopes, 3:20298 (CONF- 
770968-6) 

OXYGEN 16 REACTIONS/SPALLATION 

Heavy ion reactions at 15 to 20 MeV/nucleon, 3:20242 (CONF- 
770602-) 

OXYGEN 16 TARGET/ALPHA REACTIONS 

Direct, semi-direct and compound nuclear contribution to 
radiative alpha particle capture (8 to 30 MeV), 3:20257 (RLO/ 
1388-362) 

OXYGEN 16 TARGET/BERYLLIUM 9 REACTIONS 

(°Be,* Be) reaction at 50 MeV, 3:20274 

OXYGEN 16 TARGET/OXYGEN 16 REACTIONS 

Quantal theory of heavy ion scattering in a three-dimensional 

TDHF model, 3:20255 (CONF-770602-) 
OXYGEN 16 TARGET/PION MINUS REACTIONS 

Pion induced nucleon removal from light nuclei, 3:20264 (LA- 
6926-C) 

OXYGEN 16 TARGET/PION PLUS REACTIONS 

Evidence for the Lorentz-Lorenz effect in low-energy pion- 
nucleus scattering, 3:20259 

Nuclear-structure effects in pion double charge exchange, 3:20258 

Pion induced nucleon removal from light nuclei, 3:20264 (LA- 
6926-C) 

OXYGEN 16 TARGET/PION REACTIONS 
Experiments on pion-nucleus scattering, 3:20263 (LA-6926-C) 
OXYGEN 18 REACTIONS/COMPOUND-NUCLEUS 

REACTIONS 

"2C + OQ — *Be + **Ne reaction (15 to 22 MeV (c.m.) 
excitation functions), 3:20272 (RLO/1388-362) 
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OXYGEN 18 mee waar the wearin SCATTERING 
Long range imaginary optical potential in elastic scattering (Cross 
sections, 48 MeV), 3:20230 (LBL-6588) 
OXYGEN 18 REACTIONS/FUSION REACTIONS 
Studies of !*Be and other off-stability nuclei, 3:20261 (BNL-23361) 
OXYGEN 18 TARGET/OXYGEN 18 REACTIONS 
Studies of !*Be and other off-stability nuclei, oo (BNL-23361) 
OXYGEN 18 TARGET/PION PLUS REACTIO 
Experiments on pion-nucleus scattering, 3:20263 NLA 6926-C) 
Nuclear-structure effects in pion = charge exchange, 3:20258 
OXYGEN EFFECT (RADIOBIOLOGY) 
See OXYGEN 
OXYGEN ISOTOPES/MASS SPECTROSCOPY 
Preparation of carbon dioxide from sulfates, sulfur dioxide, air, 
and water for determination of oxygen isotope ratio, 3:19299 
OYSTERS/CHEMICAL ANALYSIS 
Analytical method for the measurement of polynuclear aromatic 
hydrocarbons in marine tissue, 3:19257 
OYSTERS/CONTAMINATION 
Estimation of the amount of empire mix crude oil in mullet, 
shrimp, and oysters by liquid chromatography, 3:16736 
OYSTERS/DISEASES 
Neoplastic disease in bivalve mollusks from Oregon estuaries with 
emphasis on research on proliferative disorders in Yaquina Bay 
oysters, 3:19901 
OYSTERS/MORTALITY 
Neoplastic disease in bivalve mollusks from Oregon estuaries with 
emphasis on research on proliferative disorders in Yaquina Bay 
oysters, 3:19901 
OYSTERS/NEOPLASMS 
Neoplastic disease in bivalve mollusks from Oregon estuaries with 
emphasis on research on proliferative disorders in Yaquina Bay 
oysters, 3:19901 
OZONE/ ADSORPTION 
a of peroxy acetyl nitrate and ozone by natural surfaces, 
19757 
OZONE/BIOLOGICAL EFFECTS 
Mechanisms of inactivation of bacteriophage phiX174 and its 
DNA in aerosols by ozone and ozonized cyclohexene, 3:20019 
Survival of aerosolized bacteriophage phiX174 in air containing 
ozone-olefin mixtures, 3:20018 
OZONE/CHEMICAL REACTIONS 
Effect of NO/sub x/ input on tropospheric ozone, 3:19706 
Investigation of mutagenic effects of products of ozonation 
reactions in water, 3:20060 
Reactions of ozone and nitrogen oxides in power plant plumes, 
3:19710 


PACIFIC OCEAN 
See also BERING SEA 
PUGET SOUND 
SAN FRANCISCO BAY 
PACIFIC OCEAN/CONTINENTAL SHELF 

Observations from moored current meters on the Washington 
continental shelf, February 1971-February 1974. Special report 
No. 65, 3:20080 (RLO/2225/T25-19) 

Preliminary report, R/V Thomas G. Thompson, cruise TT111, 
Westport, Washington, to Seattle, Washington, 15 September-5 
October 1976, 3:20082 (RLO/2225/T26-44) 

PACIFIC OCEAN/GEOCHEMISTRY 

Chemical and geochemical studies off the coast of Washington. 
Report of progress, September 1976-August 1977, 3:20079 
(RLO/2225/T24-20) 

PACIFIC OCEAN/OCEANOGRAPHY 

Observations from moored current meters on the Washington 
continental shelf, February 1971-February 1974. Special report 
No. 65, 3:20080 (RLO/2225/T25-19) 

Pollutant transport and sediment dispersal in the Washington- 
Oregon coastal zone. Report of progress, October 1976- 
September 1977, 3:20081 (RLO/2225/T25-20) 

Preliminary report, R/V Thomas G. Thompson, cruise TT111, 
Westport, Washington, to Seattle, Washington, 15 September-5 
October 1976, 3:20082 (RLO/2225/T26-44) 

PACIFIC OCEAN/POLLUTION 

Hydrocarbon studies in Pugent Sound and off the Washington 
Coast. Progress report, March 1976-February 1977 (Natural 
distribution in marine organisms and sediments and 
contamination by petroleum), 3:19768 (RLO/2225/T40-2) 

PACKAGING/RESEARCH PROGRAMS 

Chemistry research and development. Research and development 
semiannual progress report, January-June 1977, 3:19339 (RFP- 
2680-A) 
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PACKED BED/HEAT TRANSFER 
Limiting Sherwood and Nusselt numbers, 3:19507 
PACKED BED/MASS TRANSFER 
Limiting Sherwood and Nusselt numbers, 3:19507 
PACKINGS/TOOLS 
Retrievable well packers (Patent), 3:19451 
PAINTS/COMPARATIVE EVALUATIONS 
Black paints for solar collectors: are they all the same, 3:17321 
PAINTS/PERFORMANCE TESTING 
Performance of a mildly-selective coating from the Caldwell 
Chemical Coatings Corporation, 3:17312 
PAINTS/WEATHERING 
Novel non-selective absorptive coating for use on solar collector 
panels, 3:17328 
PAKS-1 REACTOR/ELECTRICAL EQUIPMENT 
Electrical installation of nuclear power plant described, 3:17608 
(JPRS-69960) 
PAKS-2 REACTOR/ELECTRICAL EQUIPMENT 
Electrical installation of nuclear power plant described, 3:17608 
(JPRS-69960) 
PALISADES-1 REACTOR/STEAM GENERATORS 
Steam generator operation and water chemistry experiences at 
Palisades Plant, 3:17642 
PALLADIUM 102/ENERGY LEVELS 
Collective structure of the even-mass Pd isotopes, 3:20307 
PALLADIUM 104/ENERGY LEVELS 
Collective structure of the even-mass Pd isotopes, 3:20307 
PALLADIUM 104/PIONIC ATOMS 
Nuclear structure with pionic atoms, 3:20309 (LA-6926-C) 
PALLADIUM 106/ENERGY LEVELS 
Collective structure of the even-mass Pd isotopes, 3:20307 
PALLADIUM 107 TARGET/NEUTRON REACTIONS 
Neutron capture and total cross-section measurements on fission 
product Pd (3 to 655 eV), 3:20316 
PALLADIUM 108/ENERGY LEVELS 
Collective structure of the even-mass Pd isotopes, 3:20307 
Neutron capture and total cross-section measurements on fission 
product Pd, 3:20316 
PALLADIUM 110/ENERGY LEVELS 
Collective structure of the even-mass Pd isotopes, 3:20307 
PALLADIUM 110/PIONIC ATOMS 
Nuclear structure with pionic atoms, 3:20309 (LA-6926-C) 
PALLADIUM 112/ENERGY LEVELS 
Collective structure of the even-mass Pd isotopes, 3:20307 
PALLADIUM 114/ENERGY LEVELS 
Collective structure of the even-mass Pd isotopes, 3:20307 
PALLADIUM ISOTOPES/NEUTRON REACTIONS 
Neutron capture and total cross-section measurements on fission 
product Pd (3 to 655 eV), 3:20316 
PALO VERDE-1 REACTOR/COOLING TOWERS 
Use of reclaimed waste water in nuclear plant cooling towers, 
3:17646 
PALO VERDE-2 REACTOR/COOLING TOWERS 
Use of reclaimed waste water in nuclear plant cooling towers, 
3:17646 
PALO VERDE-3 REACTOR/COOLING TOWERS 
Use of reclaimed waste water in nuclear plant cooling towers, 
3:17646 
PANCREAS/RADIATION DOSES 
SFACTOR: a computer code for calculating dose equivalent to a 
target organ per microcurie-day residence of a radionuclide in a 
source organ, 3:19993 (ORNL/NUREG/TM-85) 
PAPER INDUSTRY/ENERGY CONSERVATION 
Systems analysis for materials optimization. Progress report, | 
January 1977-30 September 1977, 3:18597 (COO/4237-1) 
PAPER INDUSTRY/ENERGY CONSUMPTION 
Energy consumption data base. Volume III, Chapter 4, Part 2. 
Paper and allied products, SIC 26. Final report, 3:18494 (TID- 
27993) 
PARABOLIC COLLECTORS/DESIGN 
Development and demonstration of compound parabolic 
concentrators for solar thermal power generation and heating 
and cooling applications. Progress report, July-December 1975, 
3:17283 (ANL-76-71) 
Non-evacuated solar collectors with compound parabolic 
concentrators, 3:17296 
Parabolic collector for total energy systems application, 3:17294 
Solar collector for industrial and commercial applications, 3:17263 
PARABOLIC COLLECTORS/PERFORMANCE 
Long-term average performance predictions for compound 
parabolic concentrator solar collectors, 3:17297 
PARABOLIC COLLECTORS/PERFORMANCE TESTING 
Development and demonstration of compound parabolic 
concentrators for solar thermal power generation and heating 
and cooling applications. Progress report, July-December 1975, 
3:17283 (ANL-76-71) 
PARACHUTES/DESIGN 
Parachute that goes up, 3:19357 (SAND-77-8704) 


PEANUTS/PRODUCTION 


PARACHUTES/PERFORMANCE TESTING 
Rocket launch test of B77 Parachute Test Unit (PTU-30), 3:19669 
(SAND-77-8273) 
PARAFFIN/PHASE STUDIES 
Thermal energy storage, 3:18262 (ORNL-5297) 
PARAFFIN/PHYSICAL CHEMISTRY 
Thermal energy storage, 3:18262 (ORNL-5297) 
PARAFFINS 
See ALKANES 
PARAMETRIC INSTABILITIES 

Parametric turbulence of a magnetoactive plasma, 3:20591 

Threshold of ion cyclotron parametric instability in a multispecies 
plasma, 3:20564 

PARAMETRIC INSTABILITIES/COMPUTER 

CALCULATIONS 

Symbol manipulation by computer applied to plasma physics. 
Technical progress report 2, 3:20557 (COO-3004-22) 

PARAMETRIC INSTABILITIES/MODULATION 

Modulation instability in an inhomogeneous pump field, 3:20574 

PARTICLES/DIFFUSION 
Turbulent diffusion of small particles, 3:19505 (LA-7040-T) 
PARTICLES/HEALTH HAZARDS 

Fine particle studies to health and air cleaning requirements for 

energy systems, 3:19690 (LA-6898-PR) 
PARTICLES/PYROLYSIS 

Mathematical model for pyrolysis of a solid particle: effects of the 
heat of reaction (Application to coal and solid waste pyrolysis), 
3:16420 

PARTICLES (FUEL) 
See FUEL PARTICLES 
PASSIVE SOLAR HEATING SYSTEMS/DESIGN 
Design considerations, theoretical predictions, and performance of 
an attached solar greenhouse used to heat a dwelling, 3:17253 
PASSIVE SOLAR HEATING SYSTEMS/EFFICIENCY 
Solar Greenhouses of Northern Arizona, 3:17258 
PATENTS/LEGAL ASPECTS 
ERDA patent policy, 3:18527 (CONF-7605138-) 
PATHOLOGICAL CHANGES 
See also FIBROSIS 
HEMORRHAGE 
INFLAMMATION 
PATHOLOGICAL CHANGES/DIAGNOSTIC TECHNIQUES 

Radiation bone damage and its imaging (In mice), 3:19968 (UR/ 
3490/LCP-3) 

PATIENTS/BIOMEDICAL RADIOGRAPHY 

Case studies of microradiographic examination of bone tumors, 
3:19864 (ANL-Trans-1102) 

Microradiographic evaluation of calcified tissue structures and the 
possibility of its use for diagnosis of bone neoplasam, 3:19862 
(ANL-Trans-1101) 

PATIENTS/DIAGNOSTIC TECHNIQUES 

Case studies of microradiographic examination of bone tumors, 
3:19864 (ANL-Trans-1102) 

Microradiographic evaluation of calcified tissue structures and the 
possibility of its use for diagnosis of bone neoplasam, 3:19862 
(ANL-Trans-1101) 

PATIENTS/RADIATION DOSES 

Second image receptor conference: radiographic film processing, 

3:19953 (FDA-77-8036) 
PATIENTS/RADIOISOTOPE SCANNING 

Proceedings of seventh symposium on sharing of computer 
programs and technology in nuclear medicine, computer 
assisted data processing, 3:19880 (CONF-770101-) 

PATIENTS/RADIONUCLIDE KINETICS 

Proceedings of seventh symposium on sharing of computer 
programs and technology in nuclear medicine, computer 
assisted data processing, 3:19880 (CONF-770101-) 

PATIENTS/SPATIAL DOSE DISTRIBUTIONS 

Pulsed system for obtaining microdosimetric data with high 
intensity beams, 3:19954 (LA-UR-77-2400) 

PBF REACTOR/REACTOR LATTICE PARAMETERS 

Evaluation of ENDF/B-IV data for tightly packed UO,-water 
lattices, 3:17913 

PDP COMPUTERS/EQUIPMENT INTERFACES 

PDP-11 UNIBUS/IEEE-448-1975 interface controller, 3:20816 
(SAND-77-8037) 

PDP COMPUTERS/PROGRAMMING 

Floating point hardware emulator for RSX-11D, 3:20804 (LA- 
UR-77-2649) 

HELPER: a superintelligent terminal based on RT-11, 3:20802 
(LA-UR-77-2583) 

REBEL/BASIC: commands. A user's guide, 3:20822 (UCID- 
17685) 

PDU 
See PROCESS DEVELOPMENT UNITS 
PEAK-LOAD PRICING/IMPLEMENTATION 
Power grid economics in a peak-load-pricing framework, 3:18472 
PEANUTS/PRODUCTION 
Energy balance of food legume production, 3:18599 





PEARL SPAR 


PEARL SPAR 
See DOLOMITE 
PEAS/PRODUCTION 
Energy balance of food legume production, 3:18599 
PEAS/WATER POLLUTION 

Chemical and physical characterization of tar samples from the 

marine environment, 3:16737 
PEAT/GASIFICATION 

Experimental program for the development of peat gasification. 
Monthly status report, July 1-July 31, 1977, 3:17092 (FE-2469- 
16) 

Experimental program for the development of peat gasification. 
Monthly status report, August 1-August 31, 1977, 3:17093 (FE- 
2469-18) 

Experimental program for the development of peat gasification. 
Monthly status report, September 1-September 30, 1977, 3:17094 
(FE-2469-19) 

PEAT/USES 
Use of modified forms of peat as an oil coalescer, 3:19803 
PEBBLE BED REACTORS/FEASIBILITY STUDIES 

U.S./FRG joint pebble bed reactor evaluation. Final report, fiscal 
year 1977, 3:17668 (GA-A-14611) 

PEBBLE BED REACTORS/FUEL CYCLE 
Once-through cycles in the pebble bed HTR, 3:17844 
Pebble bed HTR as a thermal breeder, 3:17801 

PEBBLE BED REACTORS/RESEARCH PROGRAMS 

U.S./FRG joint pebble bed reactor evaluation. Final report, fiscal 

year 1977, 3:17668 (GA-A-14611) 

PEBBLE BED REACTORS/SPECIFICATIONS 

U.S./FRG joint pebble bed reactor evaluation. Final report, fiscal 
year 1977, 3:17668 (GA-A-14611) 

PELLETS (FUEL) 

See FUEL PELLETS 

PENNING ION SOURCES/BEAM OPTICS 

Ion-optical characteristics of negative H™ -ion beams or by 
surface-plasma sources, 3:20723 (UCRL-Trans- 11269 

PENNSYLVANIA/ENERGY PARKS 
Energy facility siting and public institutions: a case study, 3:18470 

PENNSYLVANIA/PETROLEUM INDUSTRY 
Oil and gas developments in Pennsylvania in 1975, 3:16673 

PENNSYLVANIA STATE UN. RESEARCH REACTOR 

See PSTR REACTOR 
PENTAERYTHRITOL TETRANITRATE 
See PETN 
PEPTIDES 
See also POLYPEPTIDES 

PEPTIDES/CHEMICAL BONDS 

Peptide hydrogen bonding. Conformation dependence of the 
carbony! '°C nuclear magnetic resonance chemical shifts in 
ferrichrome. A study by '*C-['*N] Fourier double resonance 
spectroscopy, 3:19310 

PEPTIDES/CRYSTAL STRUCTURE 
Chemical physics, 3:19304 (ORNL-5297) 

PEPTIDES/FLUORESCENCE 

Volume changes in the formation of internal complexes of 
flavinyltryptophan peptides, 3:19828 

PERMAFROST/DATA COMPILATION 

Canadian geothermal data collection: northern wells, 1955 to 
February 1974. Geothermal series No. 1, 3:17355 (NP-22107) 

PERMAFROST/THICKNESS 

Canadian geothermal data collection: northern wells, 1975, 
3:17356 

PERMUTIT (ORGANIC) 

See ORGANIC ION EXCHANGERS 
PEROXYACETYL NITRATE/ADSORPTION 
oe of peroxy acetyl nitrate and ozone by natural surfaces, 
19 
PERSONNEL 
See also MINERS 

PERSONNEL/ALLOCATIONS 

FTE: a resource-allocation program for managers, 3:20794 
(UCRL-52244) 

PERSONNEL/EDUCATION 

Criticality safety training of operators in a large ERDA 
production facility, 3:19410 

Educational requirements to perform the functions of the radiation 
analyst in a typical A/E firm, 3:17864 

= student's view of nuclear criticality safety education, 

19413 
ae projected needs for radiation protection personnel, 
17 

Nuclear criticality safety training in the private sector, 3:19411 

Prevention: the best method of controlling pollution, 3:18328 
(CONF-730386-) 

Training needs for radiation protection personnel as viewed by 
Westinghouse Electric Corporation, 3:17863 

a program for supervisors and senior staff personnel, 

1 
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Two-year post-secondary educational programs for nuclear 
technicians, 3:17868 
University goals in shielding education, 3:17866 
University goals in radiation protection training, 3:17867 
University activities in criticality safety education, 3:19412 
PERSONNEL/HEALTH HAZARDS 
Evaluation of energy related risk acceptance (APHA energy task 
force), 3:19916 (BNL-23471) 
PERSONNEL/HEARINGS 
Nomination of Dr. James R. Schlesinger to be the Nation’s first 
Secretary of Energy. Hearing before the Committee on Energy 
and Natural Resources, United States Senate, Ninety-Fifth 
Congress, first session, August 3, 1977, 3:18288 
PERSONNEL/INJUR TES 
Problems of electrical safety in the national economy: a 
monograph, 3:19346 (DOE-tr-21) 
PERSONNEL/RADIATION DOSE DISTRIBUTIONS 
Solubility of certain thorium-containing substances in media 
resembling physiologic fluids, 3:19998 (ORNL-tr-4503) 
PERSONNEL/RADIATION DOSES 
Occupational radiation exposures at light-water-cooled power 
reactors, 1969-1975, 3:18139 
Occupational radiation exposure at French power plants: 
measurement and prediction, 3:18238 
Se to reduce occupational radiation exposures (PWR), 


TVA’'s system for managing occupational exposure information, 


3:18237 
PERSONNEL/RADIONUCLIDE MIGRATION 
Progress report for studies of health of plutonium workers, 
3:19996 (TID-27934) 
PERSONNEL DOSIMETRY 
See also NEUTRON DOSIMETRY 
Calibration of personnel dosimeters, 3:19955 (LA-UR-77-2613) 
PERYLENE/BIOLOGICAL EFFECTS 
Tissue lesions of tiger salamanders (Ambystoma tigrinum): 
relationship to sewage effluents, 3:19794 
PESTICIDES 
See also INSECTICIDES 
PESTICIDES/BIOLOGICAL ACCUMULATION 
Occurrence and fate of organic and inorganic contaminants in 
marine animals, 3:19790 
PESTICIDES/BIOLOGICAL EFFECTS 
Health implications of water contaminants in man, 3:19918 
Some parasites and diseases of estuarine fishes in polluted habitats 
of Mississippi, 3:19796 
PESTICIDES/ECOLOGICAL CONCENTRATION 
Global distribution of carcinogenic pollutants in water, 3:19791 
PESTICIDES/ENVIRONMENTAL EFFECTS 
Global distribution of carcinogenic pollutants in water, 3:19791 
PESTICIDES/ENVIRONMENTAL TRANSPORT 
Quantitative analysis of soil chromatography. I. Water and 
radionuclide transport, 3:19763 (ORNL-5337) 
PESTICIDES/QUANTITATIVE CHEMICAL ANALYSIS 
Simplified resin sorption for measuring selected contaminants, 
3:19234 


(Pentaerythritol tetranitrate.) 
PETN/TITRATION 
Potentiometric micro determination of pentaerythritol-tetranitrate 
(PETN) in PETN-containing composites, 3:19231 (UCID- 
17679) 
PETROCHEMICALS/PRODUCTION 
United States and foreign industrial energy use, 3:18608 
PETROLEUM 
See also OIL WELLS 
SHALE OIL 
WELL STIMULATION 
PETROLEUM/ALLOCATIONS 
Final programmatic environmental impact statement on the 
allocation of petroleum feedstocks to synthetic natural gas 
plants, 3:18458 (FEA/H-77-369) 
Political economy of the oil import quota (Book), 3:18446 
PETROLEUM/AVAILABILITY 
Econometric model of the petroleum industry (Determining crude 
supply and outputs/prices of refinery products), 3:18439 
Energy supply to the year 2000: global and national studies. 
Second technical report of the workshop on Alternative Energy 
Strategies (WAES) (Book), 3:18418 
PETROLEUM/BIOASSAY 
Development of methodology and apparatus for the bioassay of 
oil, 3:20010 (CONF-730386-) 
PETROLEUM/BIODEGRADATION 
Effects of microbial activity on aquatic pollutants, 3:19792 
Experimental ecosystems to measure fate of oil spills dispersed by 
surface active products, 3:20016 (CONF-730386-) 
Microbial ecology of petroleum utilization in Chesapeake Bay, 
3:20017 (CONF-730386-) 





APR. 30, 1978 


Terrestrial oil spills in Alaska: environmental effects and recovery, 
3:19753 (CONF-730386-) 
PETROLEUM/BIOLOGICAL ACCUMULATION 
Hydrocarbon studies in Pugent Sound and off the Washington 
Coast. Progress report, March 1976-February 1977 (Natural 
distribution in marine organisms and sediments and 
contamination by petroleum), 3:19768 (RLO/2225/T40-2) 
Techniques for analysis of paraffin hydrocarbons and for 
interpretation of data to assess oil spill effects in aquatic 
organisms, 3:19775 (CONF-730386-) 
PETROLEUM/BIOLOGICAL EFFECTS 
Effects of seawater extracts of crude oil on carbon budgets in two 
species of mussels, 3:20027 (CONF-730386-) 
PETROLEUM/CHEMICAL ANALYSIS 
Determination of polynuclear aromatics in yeast produced by 
paraffin fermentation and n-hydrocarbon feedstocks, 3:19258 
Evaluation and development of passive tagging procedures for the 
identification of crude oil spilled on water, 3:16695 
Techniques for analysis of paraffin hydrocarbons and for 
interpretation of data to assess oil spill effects in aquatic 
organisms, 3:19775 (CONF-730386-) 
PETROLEUM/DEMETALLIZATION 
Demetallization and desulfurization of petroleum feed-stocks with 
manganese on alumina catalysts (Patent), 3:16678 
PETROLEUM/DESULFURIZATION 
Demetallization and desulfurization of petroleum feed-stocks with 
manganese on alumina catalysts (Patent), 3:16678 
PETROLEUM/DRILLING 
Energy consumption data base. Volume III, Chapter 2. The 
mining sector, SIC Division B. Final report, 3:18484 (TID- 
27983 


PETROLEUM/ECOLOGICAL CONCENTRATION 
Toxicity and avoidance tests with Prudhoe Bay oil and pink 
salmon fry, 3:20035 (CONF-730386-) 
PETROLEUM/ENERGY SUPPLIES 
Introduction: the future supply of nature-made petroleum and gas, 
3:16604 
PETROLEUM/ENHANCED RECOVERY 
Development and anlysis of data and information pertaining to 
research, development, test, and evaluation programs concerned 
with the enhanced recovery of crude oil. Monthly progress 
report, 1 September-30 September 1977, 3:16623 (FE-2025-18) 
Logistic restraints for the future production of petroleum by 
tertiary recovery, 3:16670 
Micellar-polymer joint demonstration project, Wilmington Field, 
California. Annual report, 1976-1977, 3:16615 (BERC/TPR-77/ 


9) 
Paris Valley Combination Thermal Drive pilot demonstration test. 
Annual report, January 1975-January 1977, 3:16635 (SAN/1000- 
1) 
Potential and economics of enhanced oil recovery, 3:16665 
Systematic approach to the assessment of a nation’s oil supply 
additions through enhanced recovery methods, 3:16667 
Tertiary oil recovery: how come it's called that, 3:16661 
Tertiary oil recovery processes: physical principles and 
potentialities, 3:16663 
Tertiary recovery of crude oil, 3:16664 
Tertiary recovery of crude oil, 3:16666 
Williams Holding Lease, Steamflood Demonstration Project, Cat 
Canyon Oil Field. Topical report I. Project design and 
development, 3:16636 (SAN/1188-1) 
PETROLEUM/ENVIRONMENTAL EFFECTS 
Process and environmental technology for producing SNG and 
liquid fuels, 3:16470 
Toxic trace pollutant coefficients for energy supply and 
conversion. Final report, 3:19688 (HIT-705) 
PETROLEUM/GASIFICATION 
Process and environmental technology for producing SNG and 
liquid fuels, 3:16470 
PETROLEUM/LIQUID COLUMN CHROMATOGRAPHY 
Estimation of the amount of empire mix crude oil in mullet, 
shrimp, and oysters by liquid chromatography, 3:16736 
PETROLEUM/MATURATION 
Special role of stable isotopes in assessing hydrocarbon 
occurrences, 3:16583 
PETROLEUM/MEETINGS 
Preprints. General papers from (American Chemical Society) 
Philadelphia meeting. April 6-11, 1975, 3:16580 
PETROLEUM/PRODUCTION 
How much oil can the North Sea produce, 3:18438 
Oil and gas developments in Pennsylvania in 1975, 3:16673 
Project Independence Evaluation System (PIES) documentation. 
Volume III. PIES oil and gas supply curves, 3:16769 (PB- 
271284) 
Report to Congress pursuant to Section 8(f)(1) of the Emergency 
Petroleum Allocation Act, 3:16733 (FEA/H-77/358) 
PETROLEUM/QUANTITATIVE CHEMICAL ANALYSIS 
Infrared determination of oily matter extracted from water by 
Freon 113, 3:16692 


PETROLEUM DEPOSITS/EXPLORATION 


PETROLEUM/RECOVERY 
Jet oil recovery device, 3:16688 (CONF-730386-) 
PETROLEUM/REGULATIONS 
Report to Congress pursuant to Section 8(f)(1) of the Emergency 
Petroleum Allocation Act, 3:16733 (FEA/H-77/358) 
PETROLEUM/RESERVES 
Depletion policy options for Western Europe, 3:18430 
How much oil can the North Sea produce, 3:18438 
Project Independence Evaluation System (PIES) documentation. 
Volume III. PIES oil and gas supply curves, 3:16769 (PB- 
271284) 
PETROLEUM/RESOURCE CONSERVATION 
Effect of energy conservation on economic growth, 3:18320 
PETROLEUM/RESOURCE DEPLETION 
Depletion policy options for Western Europe, 3:18430 
PETROLEUM/SEPARATION PROCESSES 
Oil-water separation with noncellulosic ultrafiltration systems, 
3:16739 
Review of U.S. Environmental Protection Agency research in oil- 
water separation technology, 3:16738 
PETROLEUM/STORAGE 
Review of the Strategic Petroleum Reserve Plan. Hearing before 
the Committee on Interior and Insular Affairs, United States 
Senate, Ninety-Fifth Congress, first session on FEA’s Strategic 
Petroleum Reserve Plan submitted to the Congress for review 
pursuant to Public Law 94-163, February 4, 1977, 3:18441 
Seasonal energy-storage requirements. Final report for Project 
8982, June 30, 1976-September 30, 1976, 3:18410 (COO/2906-1) 
PETROLEUM/TOXICITY 
Determination of n-alkane and methylnaphthalene compounds in 
shellfish, 3:20026 (CONF-730386-) 
Development of methodology and apparatus for the bioassay of 
oil, 3:20010 (CONF-730386-) 
Experimental ecosystems to measure fate of oil spills dispersed by 
surface active products, 3:20016 (CONF-730386-) 
Toxicity and avoidance tests with Prudhoe Bay oil and pink 
salmon fry, 3:20035 (CONF-730386-) 
Toxicity of crude oil and is components to freshwater algae, 
3:20022 (CONF-730386-) 
PETROLEUM/TRANSPORT 
National energy transportation. Volume I. Current systems and 
movements. Report prepared by the Congressional Research 
Service accompanied by maps jointly prepared by the U.S. 
Geological Survey and the Congressional Research Service (19 
maps), 3:18369 
PETROLEUM DEPOSITS 
See also GAS CONDENSATE FIELDS 
OIL FIELDS 
Petroleum resources, 3:16589 
PETROLEUM DEPOSITS/BUILDUP 
Occurrence of petroleum, 3:16605 
PETROLEUM DEPOSITS/DATA COMPILATION 
Production statistics and engineering data: oil in North Dakota, 
second half of 1976, 3:16626 (NP-22803) 
Production statistics and engineering data: oil in North Dakota, 
first half of 1976, 3:16627 (NP-22804) 
PETROLEUM DEPOSITS/DISTRIBUTION 
World oil and gas reserves from analysis of giant fields and 
petroleum basins (provinces), 3:16586 
PETROLEUM DEPOSITS/EVALUATION 
Estimates of undiscovered petroleum resources: a perspective, 
3:16588 
Evaluation methods of hydrocarbon potential reserves in East 
Siberia, 3:16745 
Implications of changing oil prices on resource evaluations 
(Resource Cube Concept correlating resource, discovery, and 
recovery), 3:16682 
Methods used in the USSR for estimating potential petroleum 
resources, 3:18444 
Nature-made petroleum and gas in place: methods of measurement 
and reliability of measurements, 3:16585 
Occurrence of petroleum, 3:16605 
United Nations activities in the classification and measurement of 
oil and gas resources, 3:18445 
PETROLEUM DEPOSITS/EXPLOITATION 
Assessing the development decision-making process: a case study 
of Canadian frontier petroleum development, 3:18440 
Exploitation of petroleum deposits in deep waters, 3:16616 
(CONF-750677-P1) 
Heavy crudes of Venezuela: an alternative for the future, 3:16679 
Summary, 3:18443 
United Nations Economic Commission for Africa (ECA): 
summary Of its activities in the field of petroleum, 3:18449 
PETROLEUM DEPOSITS/EXPLORATION 
Exploration and production aspects in the development of the 
North Sea's Thistle oil field, 3:16593 
Hydrocarbon potential of the North Wanganui Basin, New 
Zealand, 3:16603 





PETROLEUM DEPOSITS/FORECASTING 


Implications for future petroleum exploration, 3:16608 
Interpretation of records of gamma-ray logging in sandy-aleurito- 
clayey rocks, 3:16596 
Petroleum geology of Western New South Wales, 3:16600 
Petroleum exploration challenge with respect to the developing 
nations, 3:1 
Petroleum potential of sedimentary basins in the developing 
countries, 3:16611 
Potential and time frame for the development of petroleum in the 
deep ocean, 3:1 
Search for petroleum and natural gas in the North Sea. Problems 
and expectations, 3:16590 (AED-Conf-76-605-001) 
Seismic survey in the Cooper Basin in Queensland, 3:16601 
Study of petroleum zones: a contribution to the appraisal of 
hydrocarbon resources, 3:16610 
Summary, 3:18443 
Total energy resource evaluation as part of future oil and gas 
exploration, 3:16607 
PETROLEUM DEPOSITS/FORECASTING 
= the future supply of nature-made petroleum and gas, 
:16604 
Study of petroleum zones: a contribution to the appraisal of 
hydrocarbon resources, 3:16610 
PETROLEUM DEPOSITS/GEOCHEMISTRY 
Distribution of potential hydrocarbon resources in the USSR and 
its bearing on prospect evaluation, 3:16587 
PETROLEUM DEPOSITS/GEOLOGY 
Distribution of potential hydrocarbon resources in the USSR and 
its bearing on prospect evaluation, 3:16587 
Features of oil-gas formations in northwest Europe, 3:16613 
PETROLEUM DEPOSITS/HYDRAULIC FRA RING 
Method of successively opening-out and treating productive 
formations, 3:16642 
PETROLEUM DEPOSITS/LEGISLATION 
Outer Continental Shelf Lands Act Amendments of 1977. Report 
by the Ad Hoc Select Committee on the Outer Continental 
Shelf together with additional, supplemental, dissenting, 
minority, and additional minority views, to accompany H.R. 
1614, 3:18447 
PETROLEUM DEPOSITS/MAGNETIC SURVEYS 
Application of semi-automated and interactive magnetic 
interpretation ee in petroleum exploration, 3:16602 
PETROLEUM DEPOSITS/MEETINGS 
Future supply of nature-made petroleum and gas, 3:18442 
PETROLEUM DEPOSITS/NEUTRON L ING 
Neutron die-away well logging, 3:16614 
PETROLEUM DEPOSITS/OFFSHORE DRILLING 
R and D effort for oil production in deep water, 3:16655 
PETROLEUM DEPOSITS/ORIGIN 
Distribution of potential hydrocarbon resources in the USSR and 
its bearing on prospect evaluation, 3:16587 
Role of continental glaciation and hydrate formation on petroleum 
occurrence, 3:16612 
PETROLEUM DEPOSITS/REGIONAL ANALYSIS 
Study of petroleum zones: a contribution to the appraisal of 
hydrocarbon resources, 3:16610 
PETROLEUM DEPOSITS/SAMPLING 
Method and apparatus for annulus pressure responsive circulation 
and tester valve manipulation (Patent), 3:16650 
Study to determine the feasibility of obtaining true samples of oil 
and gas reservoirs. Final report, 3:16591 (BERC/RI-77/10) 
PETROLEUM DEPOSITS/SEISMIC SURVEYS 
Seismic survey in the Cooper Basin in Queensland, 3:16601 
PETROLEUM INDUSTRY/ECONOMICS 
Political economy of the oil import quota (Book), 3:18446 
PETROLEUM INDUSTRY/ENERGY CONSUMPTION 
United States and foreign industrial energy use, 3:18608 
PETROLEUM INDUSTRY/ENERGY MODELS 
Econometric model cf the petroleum industry (Determining crude 
supply and outputs/prices of refinery products), 3:18439 
PETROLEUM INDUSTRY/FINANCIAL INCENTIVES 
Investment strategies for maximizing oil reserves’ recovery from 
major off-shore fields, 3:18450 
PETROLEUM INDUSTRY/INTERNATIONAL 
COOPERATION 
ee eaten policies in oil-exporting countries, 
1 
PETROLEUM INDUSTRY/MANAGEMENT 
Structure of the U.S. petroleum industry: a summary of survey 
data. Prepared for the Chairman, Special Subcommittee on 
Integrated Oil Operations of the Committee on Interior and 
Insular Affairs, United States Senate, pursuant to S. Res. 45, the 
National Fuels and Energy Policy Study, 3:18453 
PETROLEUM INDUSTRY/OFFSHORE DRILLING 
Investment strategies for maximizing oil reserves’ recovery from 
major off-shore fields, 3:18450 
PETROLEUM INDUSTRY/POLLUTION REGULATIONS 
Codes of practice for dealing with oil spills at sea and on shore: a 
European view, 3:18330 (CONF-730386-) 
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PETROLEUM INDUSTRY/REGULATIONS 
Political economy of the oil import quota (Book), 3:18446 
PETROLEUM INDUSTRY/RESEARCH PROGRAMS 
Development and anlysis of data and information pertaining to 
research, development, test, and evaluation programs concerned 
with the enhanced recovery of crude oil. Monthly progress 
report, 1 September-30 September 1977, 3:16623 (FE-2025-18) 
PETROLEUM INDUSTRY/RESOURCE CONSERVATION 
Need re policies in oil-exporting countries, 
1844 


PETROLEUM INDUSTRY/REVIEWS 
Oil and - developments in Pennsylvania in 1975, 3:16673 
PETROLEUM INDUSTRY/SIMULATION 
Econometric model of the petroleum industry (Determining crude 
supply and outputs/prices of refinery products), 3:18439 
PETROLEUM INDUSTRY/TECHNOLOGY TRANSFER 
Technology transfer: impacts and implications of prospects of 
future availability of oil, 3:18451 
Transfer and dissemination of oil and gas technology, 3:18452 
United States and foreign industrial energy use, 3:18608 
PETROLEUM INDUSTRY/WATER POLLUTION 
ABATEMENT 
Prevention: the best method of controlling pollution, 3:18328 
(CONF-730386-) 
Spill prevention: Phase II, 3:19815 (CONF-730386-) 
P OLEUM PRODUCTS 
See also GASOLINE 
LUBRICATING OILS 
PETROLEUM PRODUCTS/DEMAND FACTORS 
Process oils in tight supply this year (Rubber additives 
(plasticizers)), 3:166 
PETROLEUM PRODUCTS/ENERGY CONSUMPTION 
Energy consumption data base. Volume III, Chapter 4, Part 4. 
Petroleum and coal products, SIC 29. Final report, 3:18491 
(TID-27990) 
PETROLEUM PRODUCTS/PRODUCTION 
Econometric model of the petroleum industry (Determining crude 
supply and outputs/prices of refinery products), 3:18439 
Report to Congress pursuant to Section 8(f)(1) of the Emergency 
Petroleum Allocation Act, 3:16733 (FEA/H-77/358) 
PETROLEUM PRODUCTS/RECOVERY 
Development of a polyurethane foam marine oil recovery system, 
3:16686 
PETROLEUM PRODUCTS/REGULATIONS 
Report to Congress pursuant to Section 8(f)(1) of the Emergency 
Petroleum Allocation Act, 3:16733 (FEA/H-77/358) 
PETROLEUM PRODUCTS/TRANSPORT 
National energy transportation. Volume I. Current systems and 
movements. Report prepared by the Congressional Research 
Service accompanied by maps jointly prepared by the U.S. 
Geological Survey and the Congressional Research Service (19 
maps), 3:18369 
PETROLEUM REFINERIES/CORROSION 
Analysis of failures of materials in the Amuay refinery, 3:16674 
(CONF-750677-P1) 
PETROLEUM REFINERIES/ENERGY CONSUMPTION 
Energy consumption data base. Volume III, Chapter 4, Part 4. 
Petroleum and coal products, SIC 29. Final report, 3:18491 
(TID-27990) 
PETROLEUM REFINERIES/MANAGEMENT 
Structure of the U.S. petroleum industry: a summary of survey 
data. Prepared for the Chairman, Special Subcommittee on 
Integrated Oil Operations of the Committee on Interior and 
Insular Affairs, United States Senate, pursuant to S. Res. 45, the 
National Fuels and Energy Policy Study, 3:18453 
PETROLEUM RESIDUES/DEMETALLIZATION 
Demetalation and desulfurization of residual oil utilizing hydrogen 
and trickle beds of catalysts in three zones (Patent), 3:16677 
PETROLEUM RESIDUES/DESULFURIZATION 
Demetalation and desulfurization of residual oil utilizing hydrogen 
and trickle beds of catalysts in three zones (Patent), 3:16677 
PETROLEUM SULFONATES/CHEMICAL PREPARATION 
Large-scale samples of sulfonates for laboratory studies in tertiary 
oil recovery: preparation and related studies. Monthly report for 
September 1977, 3:16625 (FE-2605-1) 
PETROLEUM SULFONATES/RESEARCH PROGRAMS 
Large-scale samples of sulfonates for laboratory studies in tertiary 
oil recovery: preparation and related studies. Monthly report for 
September 1977, 3:16625 (FE-2605-1) 
PH VALUE/RADIOSENSITIVITY EFFECTS 
Effect of gamma radiation on pH and thermostability of 
phenylalanyl-tRNA synthetases of cotton seeds, 3:19950 
Effects of oxygen and medium pH on gamma radiolysis of 
thymine and adenine, 3:19932 
oProton sensitization related to radiation lesion to DNA (Gamma 
radiation), 3:19933 
PH VALUE/TEMPERATURE EFFECTS 
Effect of gamma radiation on pH and thermostability of 
phenylalanyl-tRNA synthetases of cotton seeds, 3:19950 
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PHAGES 
See BACTERIOPHAGES 
PHANTOMS/NEUTRON DOSIMETRY 
Neutron fluence-to-dose-index conversion factors based on the 
standard ICRV phantom (0.1 to 20.0 MeV), 3:20425 
PHARMACEUTICALS 
See DRUGS 
PHARMACOTHERAPY 
See CHEMOTHERAPY 
PHASE DIAGRAMS 
Evaluation of self-interaction parameters from binary phase 
diagrams, 3:19277 (IS-T-772) 
PHENANTHRENE/ZONE REFINING 
Phase equilibria in coal hydrogenation systems. Quarterly report, 
July 1977-September 1977, 3:16359 (FE-2334-6) 
PHENIX REACTOR/HEAT EXCHANGERS 
Rapsodie and Phenix plants intermediate heat exchangers 
experience, 3:17727 
PHENIX REACTOR/REACTOR ACCIDENTS 
EDF research on fast neutron reactors, 3:18251 (DOE-tr-28) 
PHOSPHATE ROCKS/SURFACE MINING 
Integrated mined-area reclamation and land use planning. Volume 
3B. A case study of surface mining and reclamation planning: 
international minerals and chemical corporation, phosphate 
rations, Polk County, Florida (Land reclamation and use 
anning for phosphate operations in Polk County, Florida), 
319764 (ANL/EMR-1(Vol.3B)) 
PHOSPHATES/BIOLOGICAL EFFECTS 
Effect of phosphate and uncouplers on substrate transport and 
oxidation by isolated corn mitochondria, 3:19858 
PHOSPHATES/SPECTROSCOPY 
Laser Raman spectrometric determination of oxy anions in nuclear 
waste materials, 3:19249 
PHOSPHIDES/ELECTRICAL PROPERTIES 
Wavelength modulation spectroscopy of semiconductors, 3:19185 
(LBL-6919) 
PHOSPHIDES/OPTICAL PROPERTIES 
Wavelength modulation spectroscopy of semiconductors, 3:19185 
(LBL-6919) 
PHOSPHORIC ACID ESTERS 
See also HDEHP 
PHOSPHORIC ACID ESTERS/RADIOACTIVE WASTE 
PROCESSING 
Process for the treatment of organic wastes (Patent; radioactive 
waste processing of phosphoric acid esters used in solvent 
extraction in reprocessing plants), 3:16911 
PHOSPHORUS 29/ENERGY LEVELS 
Determination of total and partial widths of unbound states, 
3:20280 
PHOTOCHEMICAL OXIDANTS 
Photochemical air pollution: weekend-weekday differences, 
3:19712 
PHOTOCHEMICAL OXIDANTS/CHEMICAL REACTIONS 
Man-made airborne acidity and its determination, 3:19689 (IVL-B- 


341A) 
PHOTODETECTORS/DESIGN 
Solar energy meter, 3:17132 (ERDA/NASA/1022-77/21) 
PHOTODISINTEGRATION 
See PHOTONUCLEAR REACTIONS 
PHOTOELECTRIC CELLS 
See also PHOTOVOLTAIC CELLS 
Emissivity engineering at Cornell University (Solar transformer 
design for improved efficiency of PbS photocells), 3:19157 
(ALO/3701-76/1) 
PHOTOELECTROLYTIC CELLS 
Developments of electrochemical photolysis of water using 
semiconductor electrode, 3:17064 (BNL-21165) 
PHOTOELECTROLYTIC CELLS/OPERATION 
—— of water using solar energy, 3:17182 (ALO/3701- 
6/1) 
PHOTOELECTRON SPECTROSCOPY 
Surface chemical analysis with a combined ESCA/Auger 
apparatus, 3:19252 
PHOTOGALVANIC CELLS/CHEMICAL REACTION KINETICS 
Photochemical conversion of solar energy. Third quarter progress 
report, July 1, 1975-September 30, 1975 (Iron-thionine), 3:17186 
(NSF/RANN/SE/AER-72-03597/A03/75/3) 
PHOTOGALVANIC CELLS/ELECTROCHEMISTRY 
Photochemical conversion of solar energy. Annual progress 
report, January 1, 1976-December 31, 1976 (Iron-thiazine), 
3:17183 (NSF/RANN/SE/AER-72-03579/A05/76/4) 
PHOTOGALVANIC CELLS/PERFORMANCE TESTING 
Photochemical conversion of solar energy. Annual report, 
January 1, 1975-December 31, 1975 (Iron-thiazine and iron- 
_—- 3:17185 (NSF/RANN/SE/AER-72-03579/A03/75/ 


Photochemical conversion of solar energy. Quarterly progress 
report, July 1, 1976-September 30, 1976 (Iron-thionine), 3:17184 
(NSF/RANN/SE/AER-72-03579/A05/76/3) 
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PHOTOGALVANIC CELLS/PHOTOCHEMISTRY 

Photochemical conversion of solar energy. Third quarter progress 
report, July 1, 1975-September 30, 1975 (Iron-thionine), 3:17186 
(NSF/RANN/SE/AER-72-03597/A03/75/3) 

PHOTOGALVANIC CELLS/RESEARCH PROGRAMS 

Photochemical conversion of solar energy. Third quarter progress 
report, July 1, 1975-September 30, 1975 (Iron-thionine), 3:17186 
(NSF/RANN/SE/AER-72-03597/A03/75/3) 

Photochemical conversion of solar energy. Annual report, 
January 1, 1975-December 31, 1975 (Iron-thiazine and iron- 
thionine), 3:17185 (NSF/RANN/SE/AER-72-03579/A03/75/ 
4) 

Photochemical conversion of solar energy. Quarterly progress 
report, July 1, 1976-September 30, 1976 (Iron-thionine), 3:17184 
(NSF/RANN/SE/AER-72-03579/A05/76/3) 

Photochemical conversion of solar energy. Annual progress 
report, January 1, 1976-December 31, 1976 (Iron-thiazine), 
3:17183 (NSF/RANN/SE/AER-72-03579/A05/76/4) 

PHOTOGRAPHIC FILM DOSEMETERS/CALIBRATION 

Calibration of personnel dosimeters, 3:19955 (LA-UR-77-2613) 

PHOTOGRAPHIC FILMS/PHOTOSENSITIVITY 
Screen/film system speed: its dependence on x-ray energy, 3:20419 
PHOTOGRAPHIC FILMS/PROCESSING 

Second image receptor conference: radiographic film processing, 

3:19953 (FDA-77-8036) 
PHOTOGRAPHS 

See IMAGES 
PHOTON COLLISIONS 

See also PHOTON-ATOM COLLISIONS 
PHOTON COLLISIONS/DESORPTION 

Electron- and photon-induced desorption, 3:20126 

Gas release from surfaces under x-ray impact: photodesorption, 
photocatalysis, 3:20178 

PHOTON COLLISIONS/IONIZATION 
Search for single photon emission following proton-induced 
double K-shell ionization, 3:20179 
PHOTON TRANSPORT 
(For diffusion or transmission of energetic photons in material media.) 
PHOTON TRANSPORT/MONTE CARLO METHOD 
General-purpose Monte Carlo codes and applications, 3:20395 
PHOTON-ATOM COLLISIONS/IONIZATION 

Study of the pair Fourier transforms of the electronic wave 
functions of atoms, molecules, and solids on the basis of high- 
energy (y, 2e) and (e, 3e) scattering, 3:20172 

PHOTONUCLEAR REACTICNS/COMPTON EFFECT 
Low-energy theorem for Compton scattering and the Drell- 
Hearn-Gerasimov sum rule: Exchange currents, 3:20371 
PHOTOSENSITIVITY/ENERGY DEPENDENCE 
Screen/film system speed: its dependence on x-ray energy, 3:20419 
PHOTOSYNTHESIS/BIOCHEMICAL REACTION KINETICS 
Intersystem crossing in photosynthetic pigments, 3:19835 
PHOTOSYNTHESIS/BIOCHEMISTRY 

Agronomist’s view of biomass production, 3:17159 (CONF- 

770368-) 
PHOTOSYNTHESIS/ENERGY TRANSFER 

Primary light harvesting system: phycobilisomes and associated 
membranes. Progress report, January 1, 1977-December 31, 
1977, 3:19824 (ORO-4310-12) 

PHOTOVOLTAIC CELLS/MARKET 
Near term commercial uses for terrestrial photovoltaics, 3:17155 
PHOTOVOLTAIC CELLS/OPTIMIZATION 

Photovoltaic System Analysis Program: SOLCEL, 3:17154 
(SAND-77-1268) 

PHOTOVOLTAIC CELLS/SIMULATION 

Photovoltaic System Analysis Program: SOLCEL, 3:17154 
(SAND-77-1268) 

PHOTOVOLTAIC CELLS/SYSTEMS ANALYSIS 

Photovoltaic System Analysis Program: SOLCEL, 3:17154 
(SAND-77-1268) 

PHOTOVOLTAIC CELLS/TEST FACILITIES 

ERDA/LeRC Photovoltaic Systems Test Facility, 3:17152 
(ERDA/NASA/1022-77/19) 

PHOTOVOLTAIC CONVERSION/ENVIRONMENTAL 

IMPACTS 

Environmental and safety implications of solar technologies, 
3:17147 

PHTHALIC ACID/PRODUCTION 
Phthalic anhydride production is a catalytic process, 3:16353 
PHYCOCYANIN/PHOTOSYNTHESIS 

Primary light harvesting system: phycobilisomes and associated 
membranes. Progress report, January 1, 1977-December 31, 
1977, 3:19824 (ORO-4310-12) 

PHYSICAL PROTECTION DEVICES 

Perimeter intrusion detection and assessment system, 3:17012 
(SAND-77-0996) 

PHYSICAL PROTECTION DEVICES/DIGITAL FILTERS 

Improving the performance of perimeter security sensors through 
digital signal processing, 3:19656 (SAND-77-1875C) 
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PHYSICAL PROTECTION DEVICES/EFFICIENCY 
Improving the performance of perimeter security sensors through 
digital signal processing, 3:19656 (SAND-77-1875C) 
PHYSICAL RADIATION EFFECTS/BUBBLES 
Computer simulation of helium-assisted bubble nucleation, 3:19078 
PHYSICAL RADIATION EFFECTS/MATHEMATICAL 
MODELS 
Characterization of radiation damage effects by a DPA function 
(Fast neutrons), 3:19073 
Computer experiments on radiation-induced defect production and 
defect annealing, 3:18870 
Computer simulation of radiation effects in an ordered binary 
alloy, 3:19074 
Computer simulation and damage function analysis (Neutrons), 
3:19075 
Computing helium deposition and helium promotion of void 
nucleation during accelerator experiments, 3:19082 
Damage energy functions for compounds and alloys, 3:19077 
Effects of impurity trapping on irradiation-induced swelling and 
creep, 3:19057 (ORNL/TM-6134) 
Many-bodied displacement cascade simulation up to | keV, 


3:19076 
PHYSICAL RADIATION EFFECTS/MEETINGS 
Proceedings of the workshop on correlation of neutron and 
charged particle damage, 3:19041 (CONF-760673-) 
PHYSICAL RADIATION EFFECTS/SIMULATION 
Computer simulation and damage function analysis (Neutrons), 
3:19075 
PHYSICS 
See also HIGH ENERGY PHYSICS 
NUCLEAR PHYSICS 
SOLID STATE PHYSICS 
PHYSICS/MEETINGS 
47th ANZAAS Congress (abstracts) Vol. I, Sections 1-18, 3:20083 
PHYSIOLOGY/MEETINGS 
47th ANZAAS Congress (abstracts) Vol. I, Sections 1-18, 3:20083 
PHYTOPLANKTON 
See also ALGAE 
Hydrocarbon studies in Pugent Sound and off the Washington 
Coast. Progress report, March 1976-February 1977 (Natural 
distribution in marine organisms and sediments and 
contamination by petroleum), 3:19768 (RLO/2225/T40-2) 
PHYTOPLANKTON/ABUNDANCE 
Toxicity of crude oil and is components to freshwater algae 
(Chlorella vulgaris; Chlamydomonas angulosa), 3:20022 
(CONF-730386-) 
PHYTOPLANKTON/CHEMICAL ANALYSIS 
Determining the carbon-to-chlorophyll ratio of natural 
phytoplankton, 3:19770 
PHYTOPLANKTON/PHYSIOLOGY 
Physiology and chemical composition of nitrogen-fixing 
phytoplankton in the central North Pacific Ocean, 3:19848 
PHYTOPLANKTON/TAXONOMY 
Toxicity of crude oil and is components to freshwater algae 
(Chlorella vulgaris; Chlamydomonas angulosa), 3:20022 
(CONF-730386-) 
PICEANCE CREEK BASIN/NATURAL GAS DEPOSITS 
Demonstration of massive hydraulic fracturing to stimulate gas 
production from the Mesa Verde formation, Piceance Basin, 
Colorado, 3:16760 (COO/4166-1) 
PICKET FENCE 
See CUSPED GEOMETRIES 
PIG ION SOURCES 
See PENNING ION SOURCES 
PIGMENTS 
See also CHLOROPHYLL 
CYTOCHROMES 
HEMOGLOBIN 
PHYCOCYANIN 
PIGMENTS/BIOCHEMICAL REACTION KINETICS 
Conformational changes in bacteriorhodopsin accompanying 
ionophore activity, 3:19822 (LBL-6389) 
PIGMENTS/STRUCTURAL CHEMICAL ANALYSIS 
Conformational changes in bacteriorhodopsin accompanying 
ionophore activity, 3:19822 (LBL-6389) 
PIGS 
See SWINE 
LES 


See FOUNDATIONS 
PILOT PLANTS 
See also DEMONSTRATION PLANTS 
PROCESS DEVELOPMENT UNITS 
PILOT PLANTS/RADIOACTIVE WASTE PROCESSING 
Chemistry research and development. Research and development 
semiannual progress report, January-June 1977, 3:19339 (RFP- 
2680-A) 
PINES/CHROMOSOMAL ABERRATIONS 
Cytogenetic effects of acute gamma radiation on leaf and apical 
meristem of scotch pine, 3:19949 
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PINES/NUCLEAR REACTION ANALYSIS 
Exact location of fluorine on polluted needles of Abies alba by 

microanalysis using protons, 3:19225 (DOE-tr-19) 

PINNING FORCE 

See MAGNETIC FLUX 

PINS (FUEL) 

See FUEL PINS 

PION BEAMS/MICRODOSIMETRY 
Pulsed system for obtaining microdosimetric data with high 

intensity beams, 3:19954 (LA-UR-77-2400) 

PION BEAMS/SPATIAL DOSE DISTRIBUTIONS 
Pulsed system for obtaining microdosimetric data with high 

intensity beams, 3:19954 (LA-UR-77-2400 

PION MINUS REACTIONS/ELASTIC SCATTERING 
Experiments on pion-nucleus scattering, 3:20263 (LA-6926-C) 

PION MINUS REACTIONS/INELASTIC SCATTERING 
Experiments on pion-nucleus scattering, 3:20263 (LA-6926-C) 

PION MINUS REACTIONS/KNOCK-OUT REACTIONS 
Pion induced nucleon removal from light nuclei, 3:20264 (LA- 

6926-C) 

PION PLUS REACTIONS 
Ratios of ''C activations induced by pions on various targets (100 

to 250 MeV), 3:20273 (RLO/1388-362) 

PION PLUS REACTIONS/CHARGE-EXCHANGE REACTIONS 
Experiments on pion-nucleus scattering, 3:20263 (LA-6926-C) 
Nuclear-structure effects in pion double charge exchange, 3:20258 

PION PLUS REACTIONS/ELASTIC SCATTERING 
Evidence for the Lorentz-Lorenz effect in low-energy pion- 

nucleus scattering, 3:20259 

PION PLUS REACTIONS/INELASTIC SCATTERING 
Inelastic scattering of pions to the continuum (60 MeV: z* 

spectra), 3:20314 (RLO/1388-362) 

PION PLUS REACTIONS/KNOCK-OUT REACTIONS 
Pion induced nucleon removal from light nuclei, 3:20264 (LA- 

6926-C) 

PION PLUS REACTIONS/RUTHERFORD SCATTERING 

Relativistic Coulomb effects in pion scattering (70 MeV), 3:20327 
(RLO/1388-362) 

PION REACTIONS 

Interaction of pions and kaons with nucleons and nuclei, 3:20211 
(BNL-23351) 

Search for charm in pion and anti-proton interactions near 
threshold (8.5 to 15.0, cross sections, branching ratios), 3:20212 
(COO-3072-89) 

PION REACTIONS/CHARGE-EXCHANGE REACTIONS 
Pi-nucleus reaction physics, 3:20363 (LA-6926-C) 

PION REACTIONS/ELASTIC SCATTERING 
Experiments on pion-nucleus scattering, 3:20263 (LA-6926-C) 
Theory of the low-energy pion-nucleon interaction, 3:20365 

(ORO-5126-18) 

PION REACTIONS/INELASTIC SCATTERING 
Experiments on pion-nucleus scattering, 3:20263 (LA-6926-C) 
Nuclear structure from pion-nucleus scattering, 3:20364 (LA-6926- 


C) 
PION REACTIONS/MEETINGS 
Lectures from the LAMPF Summer School on nuclear structure 
with pions and protons, 3:20245 (LA-6926-C) 
PION REACTIONS/SCATTERING 
Pion-nucleus many-body problem, 3:20362 (LA-6926-C) 
PIONIC ATOMS/NUCLEAR STRUCTURE 
Nuclear structure with pionic atoms, 3:20309 (LA-6926-C) 
PION-NUCLEON INTERACTIONS 
Interaction of pions and kaons with nucleons and nuclei, 3:20211 
(BNL-23351) 
PION-NUCLEON INTERACTIONS/DEEP INELASTIC 
SCATTERING 
Study of quark structure functions, 3:20215 
PION-NUCLEON INTERACTIONS/ELASTIC SCATTERING 
Theory of the low-energy pion-nucleon interaction, 3:20365 
(ORO-5 126-18) 
PIONS 
See also PIONS MINUS 
PIONS/RBE 
Current status of clinical pion radiotherapy (X radiation), 3:19958 
PIONS/STRUCTURE FUNCTIONS 
Study of quark structure functions, 3:20215 
PIONS MINUS/BIOLOGICAL RADIATION EFFECTS 
Development of flow-systems instrumentation for rapid cell 
analysis and sorting, 3:19854 (LA-6898-PR) 
PIONS MINUS/DOSIMETRY 
Physical dosimetry and radiobiology studies, 3:19936 (LA-6898- 


PR) 
PIPE JOINTS/STRESS ANALYSIS 
Design criteria for piping and nozzles program, 3:17927 (NUREG- 
0185) 


PIPELINE QUALITY GAS 

See HIGH BTU GAS 
PIPELINES 

See also ALASKA OIL PIPELINE 
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PIPELINES/FAILURES 
Application of microfractographic techniques to the determination 
of the origin of a failure produced in a steel pipe, 3:19447 
(CONF-750677-P 1) 
PIPELINES/MAPS 
National energy transportation. Volume I. Current systems and 
movements. Report prepared by the Congressional Research 
Service accompanied by maps jointly prepared by the U.S. 
Geological Survey and the Congressional Research Service (19 
maps), 3:18369 
PIPES/CORROSION 
Old age creeps on as oil pipelines start to rust, 3:16649 
PIPES/DEFORMATION 
Comparisons of REXCO and ICEPEL code calculations with 
tests of plastically deformable pipes filled with compressible 
fluids (LMFBR), 3:18158 
Influence of fluid on the dynamic plastic response of a pipe, 
3:19351 (CONF-771049-2) 
PIPES/MATERIALS TESTING 
Alternate materials of construction for geothermal applications. 
Progress report No. 13, April-June 1977, 3:17365 (BNL-50699) 
PIPES/MECHANICAL PROPERTIES 
Application of anisotropic elasticity to centrifugally cast piping, 
3:17930 (ORNL/TM-5994) 
PIPES/RUPTURES 
Reactor Primary Coolant System Pipe Rupture Study progress 
report No. 40, April-June 1977 (BWR), 3:18103 (GEAP- 
NUREG-10207-40) 
PIPES/SPECIFICATIONS 
Design report. Volume 11. Mechanical specifications, 3:16372 
(FE-1521-30) 
PIPES/STRESS ANALYSIS 
Influence of fluid on the dynamic plastic response of a pipe, 
3:19351 (CONF-771049-2) 
PIPES/WELDED JOINTS 
Residual stresses at girth-butt welds in pipes and pressure vessels. 
Final report, April 1, 1976-June 30, 1977, 3:18851 (NUREG- 
0376) 
PITCH (REACTOR PARAMETERS) 
See REACTOR LATTICE PARAMETERS 
PITCHES/CHEMICAL PROPERTIES 
Study of the properties of pitch obtained by the thermal 
dissolution of brown coal, 3:16446 
PITCHES/COMBUSTION 
Firing of coke-pitch materials with different binder contents, 
3:16421 
PITCHES/OXIDATION 
Catalytic oxidation of coke-pitch compositions, 3:16438 
PITCHES/PHYSICAL PROPERTIES 
Study of the properties of pitch obtained by the thermal 
dissolution of brown coal, 3:16446 
PITCHES/PROCESSING 
Study of the formation of the structure of carbon articles and the 
influence of technological factors on their properties, 3:16427 
PITCHES/PYROLYSIS 
Firing of coke-pitch materials with different binder contents, 
3:16421 
PLANT DISEASES/EPIDEMIOLOGY 
Effects of simulated rain acidified with sulfuric acid on host- 
parasite interactions, 3:20023 
PLANT DISEASES/ETIOLOGY 
Effects of simulated rain acidified with sulfuric acid on host- 
parasite interactions, 3:20023 
PLANTS 
See also ALGAE 
AQUATIC ORGANISMS 
BIOMASS 
COTTON PLANTS 
FORAGE 
FUNGI 
LEGUMINOSAE 
ORNAMENTAL PLANTS 


TREES 
PLANTS/CHROMOSOMAL ABERRATIONS 
Cytogenetic analysis of mechanism of formation of radiation- 
induced chromosome exchanges (Crepis capillaris, x radiation), 
3:19948 , 
Genetic variability available through cell fusion, 3:19865 (BNL- 
23198) 
PLANTS/COATINGS 
Microbiological and natural product systems for the protection of 
coastal shorelines from oil spills and oil contamination, 3:19759 
PLANTS/DAILY VARIATIONS 
Biological rhythms and physiological timing, 3:19914 
PLANTS/DATA PROCESSING 
NONEUC: a numerical procedure for determining optimum 
euclidian distances and associated coordinates from distances 
derived from similarity coefficients, 3:19749 (EDFB/IBP-75/8) 


PLASMA/MEETINGS 


PLANTS/GENETIC VARIABILITY 
Genetic variability available through cell fusion, 3:19865 (BNL- 
23198) 
PLANTS/GROWTH 
Internal leaf area and cellular CO: resistance: photosynthetic 
implications of variations with growth conditions and plant 
species, 3:19895 
PLANTS/HABITAT 
Approaches to natural resource inventory and analysis on the Oak 
Ridge Environmental Research Park, 3:19748 (CONF-770852-2) 
PLANTS/PHOTOSYNTHESIS 
Agronomist’s view of biomass production, 3:17159 (CONF- 
770368-) 
PLANTS/PHYSIOLOGY 
Biological rhythms and physiological timing, 3:19914 
PLANTS/POPULATION DYNAMICS 
Ecological behavior and effects of energy related pollutants. 
Progress report, June 1976-August 1977 (SO2 impact on 
survival and stability of plant species; fallout '*7Cs transfer 
processes in Southeastern Coastal Plain ecosystem), 3:19696 
(ORO-2412-85) 
PLANTS/REPRODUCTION 
Ecological behavior and effects of energy related pollutants. 
Progress report, June 1976-August 1977 (SO2 impact on 
survival and stability of plant species; fallout '*7Cs transfer 
rocesses in Southeastern Coastal Plain ecosystem), 3:19696 
(ORO-2412-85) 
PLANTS (INDUSTRIAL) 
See INDUSTRIAL PLANTS 
PLANTS (PILOT) 
See PILOT PLANTS 
PLANTS (POWER) 
See POWER PLANTS 
PLASMA 
See also BEAM-PLASMA SYSTEMS 
COLD PLASMA 
COLLISIONAL PLASMA 
COLLISIONLESS PLASMA 
HIGH-BETA PLASMA 
HOMOGENEOUS PLASMA 
HOT PLASMA 
INHOMOGENEOUS PLASMA 
LASER-PRODUCED PLASMA 
PLASMA/BIBLIOGRAPHIES 
Abstracts of papers: papers 1-54, 3:20444 (CONF-770251-(Abst.)) 
PLASMA/CHARGED-PARTICLE TRANSPORT 
Ion currents, ion-neutra! collisions and plasma transport 
phenomena, 3:20501 
Numerical methods in fusion research, 3:20519 (UCRL-80252) 
PLASMA/COMPTON EFFECT 
Stimulated Compton scattering in a plasma. II. Asymptotic 
behaviour - Bose condensations - onset of a final equilibrium 
state, 3:20502 
PLASMA/ELECTRIC CONDUCTIVITY 
Neoclassical conductivity of a tokamak plasma, 3:20532 
PLASMA/ELECTRIC CURRENTS 
Ion currents, ion-neutral collisions and plasma transport 
phenomena, 3:20501 
PLASMA/ELECTRON-ION COLLISIONS 
Scattering of a negative electron from a positive ion in wave-guide 
theory, 3:20522 
PLASMA/EQUATIONS OF MOTION 
Helical flux and other integral invariants in a slightly dissipative 
plasma, 3:20533 
PLASMA/IMPURITIES 
Impurities in fusion reactor plasmas, 3:20524 
PLASMA/ION-ATOM COLLISIONS 
lon currents, ion-neutral collisions and plasma transport 
phenomena, 3:20501 
PLASMA/KINETIC EQUATIONS 
Solution of the kinetic equations for a multispecies plasma, 3:20551 
PLASMA/LASER RADIATION 
Confirmation of radiation pressure effects in laser-plasma 
interactions, 3:20508 (UCRL-80132(Rev.1)) 
PLASMA/LASER-RADIATION HEATING 
Effects of flow on density profiles in laser irradiated plasmas, 
3:20507 (UCRL-79392(Rev.2)) 
PLASMA/MAGNETOHYDRODYNAMICS 
Exact solutions of the axisymmetric plasma equilibrium equation, 
3:20610 
PLASMA/MATHEMATICAL MODELS 
Dynamic methods in dense-plasma physics, 3:20538 (UCRL- 
Trans-11275) 
PLASMA/MEETINGS 
Abstracts of papers: papers 1-54, 3:20444 (CONF-770251-(Abst.)) 
International fusicn research council. Report on the 7th meeting 
of the IFRC, Garching, Federal Republic of Germany, 14-15 
October 1976, 3:20447 





PLASMA/RADIATION PRESSURE 


Proceedings of the eae symposium on plasma wall 
interaction, 3:206 
PLASMA/RADIATION PRESSURE 
Confirmation of radiation pressure effects in laser-plasma 
interactions, 3:20508 (UCRL-80132(Rev.1)) 
PLASMA/ROTATION 
Effects of gyroviscosity on self-gravitating rotating plasma of 
variable density, 3:20589 
PLASMA/SOUND WAVES 
Theory of electrosound waves in a plasma, 3:20608 
PLASMA/STATISTICAL MECHANICS 
Equilibrium statistical mechanics of strongly coupled plasmas by 
numerical simulation, 3:20520 (UCRL-80323) 
Statistical mechanics of dense plasmas: numerical simulation and 
theory, 3:20518 (UCRL-80222) 
PLASMA/SUPERSONIC FLOW 
Effects of flow on density profiles in laser irradiated plasmas, 
3:20507 (UCRL-79392(Rev.2)) 
PLASMA/THERMAL CONDUCTION 
Algorithm for the computation of nonlinear electron thermal 
conduction on an arbitrarily shaped, two-dimensional domain, 
3:20514 (LA-6964-MS) 
PLASMA/THERMODYNAMIC PROPERTIES 
Equilibrium statistical mechanics of strongly coupled plasmas by 
numerical simulation, 3:20520 (UCRL-80323) 
Statistical mechanics of dense plasmas: numerical simulation and 
theory, 3:20518 (UCRL-80222) 
PLASMA BEAM INJECTION/MICROWAVE RADIATION 
Enhancement of the supersonic-subsonic flow transition and shock 
formation of a dense plasma beam by microwaves, 3:20499 
PLASMA CONFINEMENT 
Confinement of plasma in a purely toroidal magnetic trap with a 
self-consistent electric field, 3:20470 (UCRL-Trans-1 1280) 
PLASMA DENSITY/COMPRESSIBLE FLOW 
Effects of flow on density profiles in laser-irradiated plasmas, 
3:20554 
PLASMA DIAGNOSTICS 
Possibilities of active local diagnostics of impurity ions in a hot 
plasma, 3:20483 
PLASMA DIAGNOSTICS/BOLOMETERS 
Bolometer with high time resolution for studying the energy loss 
in tokamaks, 3:20480 
PLASMA DIAGNOSTICS/CAVITY RESONATORS 
Application of the resonator method for determination of plasma 
density and distribution to denser plasmas of larger volume. 1. 
Potentialities of distributed coupling system, 3:20489 
Application of the resonator method for determination of plasma 
density and distribution to denser plasmas of larger volume. Part 
2. Rarefaction of eigenvalue frequency spectra of shf resonators 
by absorbing rings, 3:20490 
Geometry factors for TEsub(omn) resonance cavities for 
diagnostics of large-diameter plasmas, 3:20486 
PLASMA DIAGNOSTICS/CYCLOTRON RADIATION 
Cyclotron radiation as a diagnostic tool for tokamak plasmas, 
3:20484 
PLASMA DIAGNOSTICS/FABRY-PEROT 
INTERFEROMETER 
Investigation of the broadening of spectral lines in a pulse plasma 
accelerator, 3:20495 
PLASMA DIAGNOSTICS/FINE STRUCTURE 
Intensity ratio of fine-structure components of hydrogen-like ions 
in a dense plasma, 3:20481 
PLASMA DIAGNOSTICS/INTERFEROMETRY 
Laser interferometry of a THETA - pinch plasma with an 
azimuthal magnetic field, 3:20488 
PLASMA DIAGNOSTICS/LASER RADIATION 
Optical diagnosis of a dense unsteady plasma, 3:20485 (ORNL-tr- 
4535) 
Shape of atomic absorption lines for laser-irradiated plasmas, 
3:20482 
PLASMA DIAGNOSTICS/MICHELSON INTERFEROMETER 
Measurement of plasma density by a 337 ym interferometer, 
3:20487 
PLASMA DIAGNOSTICS/QUADRUPOLES 
Measurement of low electronic temperature in weakly magnetized 
plasma, 3:20479 
PLASMA DIAGNOSTICS/SCHLIEREN METHOD 
Holographic schlieren investigation of laser-induced plasmas, 
3:20478 
PLASMA DIAGNOSTICS/SOFT X RADIATION 
Soft x-ray vacuum ultraviolet diagnostics of high density, high 
= plasmas at the Air Force Weapons Laboratory, 
20491 
PLASMA DIAGNOSTICS/STREAK PHOTOGRAPHY 
Automated computer analysis of plasma-streak traces from 
SCYLLAC, 3:20475 (LA-6961-MS) 
Subnanosecond x-ray measurements using a unitary organic 
crystal and image converter streak camera, 3:20493 
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PLASMA DIAGNOSTICS/X-RAY SPECTRA 
Laser-fusion studies at NRL: a report to ERDA, July 1975- 
September 1976, 3:20741 (NRL-MR-3591) 
Subnanosecond x-ray measurements using a unitary organic 
crystal and image converter streak camera, 3:20493 
X-ray diagnostics of laser produced plasmas using CaF2(Dy) 
thermoluminescent dosimeters, 3:20492 
X-ray pulse calorimetry of laser-produced plasmas, 3:20494 
PLASMA DRIFT/CHARGED-PARTICLE TRANSPORT 
Collective transport in plasmas, 3:20548 
PLASMA DRIFT/COMPUTER CODES 
ICARUS: a one-dimensional plasma diffusion code, 3:20546 
PLASMA DRIFT/CONTINUITY EQUATIONS 
Solution of continuity equations by the method of flux-corrected 
transport, 3:20544 
PLASMA DRIFT/EQUATIONS OF MOTION 
Equations of motion of a plasma in a slightly bumpy magnetic 
field, 3:20527 
PLASMA DRIFT/KINETIC EQUATIONS 
Finite element code for time-dependent plasma diffusion in 
arbitrary toroidal geometry, 3:20653 
PLASMA DRIFT/MAGNETOHYDRODYNAMICS 
Numerical methods in fusion research, 3:20519 (UCRL-80252) 
PLASMA DRIFT/TRANSPORT THEORY 
——- _ diffusion in a tokamak magnetic field with ripples, 
:20536 
Methods in computational physics. Advances in research and 
applications. Volume 16. Controlled fusion, 3:20542 
Numerical methods in fusion research, 3:20519 (UCRL-80252) 
Transport phenomena in a bounded toroidal plasma due to low 
frequency collective electrostatic modes, 3:20539 
PLASMA DRIFT/TURBULENCE 
—_ diffusion in a plasma with a group of high-energy ions, 
3:20503 
PLASMA FOCUS DEVICES/ELECTRIC CURRENTS 
Axial motion of current sheath in devices with dense plasma focus, 
3:20540 
PLASMA FOCUS DEVICES/OPTIMIZATION 
Correlating neutron yield and reliability for selecting experimental 
parameters for a plasma focus machine, 3:20775 (LA-tr-77- 60) 
PLASMA FOCUS DEVICES/PLASMA SHEATH 
Axial motion of current sheath in devices with dense plasma focus, 
20540 


PLASMA FOCUS DEVICES/RELIABILITY 
Correlating neutron yield and reliability for selecting experimental 
parameters for a plasma focus machine, 3:20775 (LA-tr-77-60) 
PLASMA GUNS/PLASMA DIAGNOSTICS 
Investigation of the broadening of spectral lines in a pulse plasma 
accelerator, 3:20495 
PLASMA HEATING 
See also BEAM INJECTION HEATING 
HIGH-FREQUENCY HEATING 
JOULE HEATING 
LASER-RADIATION HEATING 
PLASMA HEATING/ALPHA PARTICLES 
Compact experiments for a-particle heating, 3:20457 
PLASMA INSTABILITY 
See also CONVECTIVE INSTABILITIES 
PARAMETRIC INSTABILITIES 
PLASMA MACROINSTABILITIES 
Rapid change in the structure of the magnetic field of a current 
sheet, 3:20571 
PLASMA INSTABILITY/STABILITY 
Marginal stability analysis. A simpler approach to anomalous 
transport in plasmas, 3:20577 
PLASMA MACROINSTABILITIES 
See also FLUTE INSTABILITY 
HELICAL INSTABILITY 
KINK INSTABILITY 
Effects of gyroviscosity on self-gravitating rotating plasma of 
variable density, 3:20589 
MHD stability of the W VII-A stellarator, 3:20578 
PLASMA MACROINSTABILITIES/ANALYTICAL SOLUTION 
Interaction of tearing modes of different pitch in cylindrical 
geometry, 3:20562 (ORNL/TM-6096) 
MHD stability of toroidal equilibria to axisymmetric modes, 
3:20582 
PLASMA MACROINSTABILITIES/NORMAL-MODE 
ANALYSIS 
Computation of the magnetohydrodynamic spectrum in 
axisymmetric toroidal confinement systems, 3:20594 
PLASMA MACROINSTABILITIES/NUMERICAL SOLUTION 
Exact solutions of the axisymmetric plasma equilibrium equation, 
3:20610 
PLASMA MACROINSTABILITIES/STABILIZATION 
Low frequency resistive axisymmetric modes of a tokamak 
plasma, 3:20558 (GA-A-14373) 
PLASMA SHEATH/BOUNDARY LAYERS 
Model for a cold plasma boundary, 3:20530 
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PLASMA SIMULATION 
Methods in computational physics. Advances in research and 
applications. Volume 16. Controlled fusion, 3:20542 
PLASMA SIMULATION/ALGORITHMS 
Electromagnetic and relativistic plasma simulation models, 
3:20549 
Particle-code models in the nonradiative limit, 3:20550 
PLASMA SIMULATION/CALCULATION METHODS 
Particle-code models in the nonradiative limit, 3:20550 
PLASMA SIMULATION/COMPUTER CODES 
Collective transport in plasmas, 3:20548 
PLASMA SIMULATION/ERRORS 
Adequacy of mathematical simulation of composite systems by 
simplified Macroparticle method, 3:20541 
PLASMA SIMULATION/KINETIC EQUATIONS 
Solution of the kinetic equations for a multispecies plasma, 3:20551 
PLASMA SIMULATION/MAGNETOHYDRODYNAMICS 
Waterbag methods in magnetohydrodynamics, 3:20543 
PLASMA SIMULATION/ONE-DIMENSIONAL 
CALCULATIONS 
Collective transport in plasmas, 3:20548 
PLASMA SIMULATION/STATISTICAL MECHANICS 
Equilibrium statistical mechanics of strongly coupled plasmas by 
numerical simulation, 3:20520 (UCRL-80323) 
PLASMA SIMULATION/THERMODYNAMIC PROPERTIES 
Equilibrium statistical mechanics of strongly coupled plasmas by 
numerical simulation, 3:20520 (UCRL-80323) 
PLASMA SIMULATION/TWO-DIMENSIONAL 
CALCULATIONS 
Collective transport in plasmas, 3:20548 
PLASMA WAVES 
See also ION ACOUSTIC WAVES 
PLASMA WAVES/ABSORPTION 
Absorption of plasma waves in a tokamak, 3:20616 
PLASMA WAVES/DECAY INSTABILITY 
Decay of an electromagnetic wave into two plasmons in an 
inhomogeneous plasma, 3:20596 (UCRL-Trans-1 1293) 
PLASMA WAVES/DISPERSION RELATIONS 
Dispersion relation and eigenvectors of waves in plasmas, 3:20618 
PLASMA WAVES/ELECTROMAGNETIC RADIATION 
Electromagnetic radiation from a magnetohydrodynamic shock 
front, 3:20098 
PLASMA WAVES/HYBRID RESONANCE 
Spatial depletion of the lower hybrid cone through parametric 
decay, 3:20461 
PLASMA WAVES/LANDAU DAMPING 
Effect of sound turbulence on the colapse of Langmuir waves, 
3:20615 
PLASMA WAVES/NONLINEAR PROBLEMS 
Some aspects of nonlinear interaction of waves in plasmas, 3:20605 
PLASMA WAVES/PLASMA INSTABILITY 
Parametric effects in interaction of an electron beam with a 
plasma, 3:20565 
PLASMA WAVES/TURBULENCE 
Turbulent diffusion in a plasma with a group of high-energy ions, 
3:20503 
PLASMA WAVES/WAVE PROPAGATION 
Non-linear waves in a two-component hot plasma, 3:20598 
PLASMONS/THREE-DIMENSIONAL CALCULATIONS 
Three dimensional stationary plasmon distributions, 3:20599 
PLASTIC SCINTILLATION DETECTORS/CALIBRATION 
STANDARDS 
Low energy x-ray sources utilized at NBS for detector calibration, 
3:20421 
PLASTICIZERS/DEMAND FACTORS 
Process oils in tight supply this year, 3:16680 
PLASTICS 
See also CONCRETE-PLASTIC COMPOSITES 
POLYETHYLENES 
POLYURETHANES 
THERMOPLASTICS 
PLASTICS/DATA ACQUISITION 
Plastics industry: rational use of energy program pilot study (PVC 
production), 3:18478 (NATO/CCMS-58) 
PLASTICS/ENERGY CONSUMPTION 
Plastics industry: rational use of energy program pilot study (PVC 
production), 3:18478 (NATO/CCMS-58) 
PLASTICS/FABRICATION 
a radiation processing (Electrons, crosslinking), 
719162 
PLASTICS/FRACTURE PROPERTIES 
Photoelastic studies of crack propagation and crack arrest 
(Homalite 100), 3:19160 (NUREG-0342) 
PLASTICS/PHYSICAL RADIATION EFFECTS 
Commercial radiation processing (Electrons, crosslinking), 
3:19162 
PLATES (FUEL) 
See FUEL PLATES 


PLUTONIUM/RADIOACTIVE AEROSOLS 


PLATINUM/CRYSTAL STRUCTURE 
Use of computer simulation to interpret channeling experiments, 
3:19113 
PLATINUM/ETCHING 
Plasma etching of platinum film, 3:18864 (SAND-77-6022) 
PLATINUM/FERMI LEVEL 
Fermi surface of platinum, 3:18954 (CONF-770827-8) 
PLATINUM/PHYSICAL RADIATION EFFECTS 
Fission-fragment-induced helium blistering of 75*Cf-exposed 
surfaces, 3:19069 
PLATINUM/SPUTTERING 
Plasma etching of platinum film, 3:18864 (SAND-77-6022) 
PLATINUM 198 TARGET/NEUTRON REACTIONS 
New neutron-rich isotope: '*Os, 3:20329 
PLATINUM ALLOYS/ION IMPLANTATION 

Metastable phases produced by ion implantation in metals, 3:18886 
(SAND-77-0700C) 

PLATINUM ALLOYS/MAGNETIC PROPERTIES 

Ferromagnetic behavior of disordered MnPt films produced by rf 
sputtering, 3:18961 (IS-M-119) 

PLATINUM ALLOYS/PHASE STUDIES 
Metastable phases produced by ion implantation in metals, 3:18886 
(SAND-77-0700C) 
PLBR REACTOR/COST 
PLBR capital cost assessment, 3:17775 
PLBR REACTOR/DESIGN 
Prototype large breeder reactor pool concept, 3:17776 
PLBR REACTOR/FUEL CYCLE 
Large plant thorium-fueled reactor system characteristics, 3:17842 
PLUGS 
See CLOSURES 
PLUMES/BIOLOGICAL EFFECTS 

Predicting effects of cold shock: modeling the decline of a thermal 

plume, 3:19810 (PNL-2411) 
PLUMES/DIFFUSION 

Atmosphere. Fluid-dynamic simulation model for predicting 
spreading processes in the atmospheric boundary layer, 3:19676 
(ANL-Trans-1103) 

Buoyant jets in natural flows: development of a mathematical 
model (Model to calculate the spreading of a jet or plume 
ejected into the ocean or atmosphere), 3:19677 (ANL-Trans- 
1107) 

Empirical investigations of the diffusion of waste air plumes in the 
atmosphere, 3:19700 

PLUMES/ENVIRONMENTAL TRANSPORT 

Comparison of observed average concentrations of **Kr with 
calculated values obtained from a wind rose model and a time- 
dependent wind trajectory model, 3:19687 (DP-MS-77-15) 

PLUMES/MATHEMATICAL MODELS 

Predicted and observed cooling tower plume rise and visible 

plume length at the John E. Amos power plant, 3:19744 
PLUMES/MONITORING 
Airborne monitoring of cooling tower effluents. Volume 1. 
Technical summary. Final report, 3:17401 (EPRI-EA-420) 
PLUMES/MOTION 
Predicting effects of cold shock: modeling the decline of a thermal 
plume, 3:19810 (PNL-2411) 
PLUTONIUM/ACCOUNTING 

Models and error analyses of measuring instruments: numerical 

applications, 3:17013 (UCRL-13733-4) 
PLUTONIUM/BIOLOGICAL RADIATION EFFECTS 

Plutonium in the biosphere (Sources and toxicity of Pu), 3:19739 
(ORNL-tr-4505) 

Progress report for studies of health of plutonium workers, 
3:19996 (TID-27934) 

PLUTONIUM/BODY BURDEN 

Progress report for studies of health of plutonium workers, 

3:19996 (TID-27934) 
PLUTONIUM/CRITICALITY 

Criticality safety practices for handling unmoderated plutonium in 

glove boxes, 3:19418 
PLUTONIUM/FABRICATION 

Chemistry research and development. Research and development 
semiannual progress report, January-June 1977, 3:19339 (RFP- 
2680-A) 

PLUTONIUM/PHOTOCHEMISTRY 

Photochemistry relevant to nuclear waste separations: a feasibility 

study, 3:16900 (BNL-50715) 
PLUTONIUM/PRODUCTION 

Process technology and process development. Quarterly report, 

July 1977-September 1977, 3:16954 (RHO-LD-77-3D) 
PLUTONIUM/QUANTITATIVE CHEMICAL ANALYSIS 

Models and error analyses of measuring instruments: numerical 

applications, 3:17013 (UCRL-13733-4) 
PLUTONIUM/RADIOACTIVE AEROSOLS 

Considerations in the behavior of aerosols in gloveboxes. I. 

Models, 3:19723 (BNWL-2382) 





PLUTONIUM/RADIONUCLIDE MIGRATION 


PLUTONIUM/RADIONUCLIDE MIGRATION 
Determination of distribution ratios and diffusion coefficients of 


neptunium, americium, and curium in soil-aquatic environments. 


aq 
Annual report, August 1, 1976-July 31, 1977, 3:19735 (RLO- 
2221-T-12-3) 
PLUTONIUM/RECOVERY 
236-Z canyon utilization i 3:16899 (ARH-CD-908) 
Chemistry research and development. Research and development 
semiannual progress report, January-June 1977, 3:19339 (RFP- 


2680-A) 
PLUTONIUM/REDUCTION 
— 3 ene to plutonium(IV) with NO2 and NO 
1 


ONIUM/SOLVENT EXTRACTION 
Chemistry research and development. Research and development 
semiannual progress report, January-June 1977, 3:19339 (RFP- 


2680-A) 
PLUTONIUM/THERMODYNAMIC PROPERTIES 
Chemistry research and development. Research and development 
semiannual progress report, January-June 1977, 3:19339 (RFP- 
2680-A) 
PLUTONIUM/TOXICITY 
Plutonium in the biosphere (Sources and toxicity of Pu), 3:19739 
(ORNL-tr-4505) 
PLUTONIUM/VOLTAMETRY 
Determination of plutonium/uranium ratios by controlled- 
— coulometry at a solid electrode, 3:19226 (AERE-R- 
87 
Highly selective coulometric method and equipment for the 
automated determination of plutonium, 3:19227 (LA-UR-77- 


2166) 
PLUTONIUM/X-RAY FLUORESCENCE ANALYSIS 
Determination of actinide elements in nuclear fuels by x-ray 
analysis, 3:19239 
PLUTONIUM 238/BIOLOGICAL RADIATION EFFECTS 
Genetic studies (?** Pu, x radiation), 3:19935 (LA-6898-PR) 
Hot particle program (?'°Po, ***Pu, 7°*Pu, '*7Pm), 3:19992 (LA- 
6898-PR) 
PLUTONIUM 238/CARCINOGENESIS 
Hot particle program (?'°Po, 7°*Pu, *°°Pu, '*7Pm), 3:19992 (LA- 
6898-PR) 
PLUTONIUM 238/ENVIRONMENTAL EFFECTS 
Environmental and radiological safety studies. Interaction of 
238 PuO, heat sources with terrestrial and aquatic environments. 
Progress report, July 1-September 30, 1977, 3:20056 (LA-7033- 


PR) 
PLUTONIUM 238/ENVIRONMENTAL TRANSPORT 
Environmental and radiological safety studies. Interaction of 
238 PuQ, heat sources with terrestrial and aquatic environments. 
Progress report, July 1-September 30, 1977, 3:20056 (LA-7033- 
PR 


PLUTONIUM 238/RADIOISOTOPE HEAT SOURCES 
General-Purpose Heat Source Project, Space Nuclear Safety 
Program, and Radioisotopic Terrestrial Safety Program. 
Progress report, November 1977, 3:17046 (LA-7091-PR) 
Plutonium-238 fuel form facility at the Savannah River Plant, 
17047 


PLUTONIUM 239/BIOLOGICAL RADIATION EFFECTS 
Hot particle program (?'°Po, 75*Pu, 7°°Pu, '*7Pm), 3:19992 (LA- 
6898-PR) 
PLUTONIUM 239/CARCINOGENESIS 
Hot particle program (7'°Po, *°*Pu, *°°Pu, '*7Pm), 3:19992 (LA- 
6898-PR) 
PLUTONIUM 239/CHEMICAL ANALYSIS 
Determination of plutonium in man (*"*Pu), 3:19989 (LA-6898- 


) 
PLUTONIUM 239/CRITICALITY 
Survey of criticality parameters for *°*Pu organic media, 3:19419 
PLUTONIUM 239/DIFFUSION 
Mathematical modelling of radionuclide migration in a 
homogeneous clayey formation (application to the case of the 
boom clay at Mol), 3:17002 (BNWL-tr-273) 
PLUTONIUM 239/ENVIRONMENTAL TRANSPORT 
Characterization of airborne plutonium-bearing particles from a 
nuclear fuel reprocessing plant, 3:19727 (DP-1470) 
PLUTONIUM 239/MICRODOSIMETRY 
Microscopic a-dosimetry and morphometry in the skeleton 
(Autoradiographic **' Am and *°Pu microdosimetry in rat 
bones), 3:20004 (ORNL-tr-4508) 
PLUTONIUM 239/TISSUE DISTRIBUTION 
Microscopic a-dosimetry and morphometry in the skeleton 
(Autoradiographic **'Am and *°°Pu microdosimetry in rat 
bones), 3:20004 (ORNL-tr-4508) 
PLUTONIUM 239 TARGET/NEUTRON REACTIONS 
oe _ induced fission studies (Yields, 100 to 1000 keV), 
PLUTONIUM ALLOYS/PHYSICAL RADIATION EFFECTS 
Effect of irradiation on thorium alloys for LMFBRs (Fast 
neutrons), 3:19072 
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PLUTONIUM COMPOUNDS/CHEMICAL REACTIONS 
Separations chemistry, 3:19266 (ORNL-5297) 
PLUTONIUM COMPOUNDS/PHOTOCHEMISTRY 
Separations chemistry, 3:19266 (ORNL-5297) 
PLUTONIUM DIOXIDE/CHEMICAL PREPARATION 
Screw calciner mechanical direct denitration process for 
lutonium nitrate to oxide conversion, 3: — = (RFP-2601) 
PLUTONIUM DIOXIDE/MICROSTRUCTU 
Movement of lenticular pores in mixed oxide U. Pu)Oz2 nuclear 
fuel elements, 3:17965 (AERE-TP-708) 
PLUTONIUM DIOXIDE/PHYSICAL RADIATION EFFECTS 
HEDL mixed oxide fuels fabrication development. Quarterly 
_—— report, January-March 1977, 3:17710 (HEDL-TME- 


PLUTONIUM HYDRIDES/THERMODYNAMIC PROPERTIES 
Chemistry research and development. Research and development 
semiannual progress report, January-June 1977, 3:19339 (RFP- 

A 


2680-A) 
PLUTONIUM ISOTOPES/CARCINOGENESIS 
Biomedical and Environmental Research program of the LASL 
Health Division. Progress report, January-December 1976, 
3:19991 (LA-6898-PR) 
PLUTONIUM ISOTOPES/CHEMICAL ANALYSIS 
Determination of plutonium in man (?°°Pu), 3:19989 (LA-6898- 


PR) 
PLUTONIUM ISOTOPES/ENVIRONMENTAL EFFECTS 
Ecological studies, 3:19732 (LA-6898-PR) 
PLUTONIUM I[SOTOPES/ENVIRONMENTAL TRANSPORT 
Plutonium in the biosphere (Sources and toxicity of Pu), 3:19739 
(ORNL-tr-4505) 
PLUTONIUM ISOTOPES/GENETIC EFFECTS 
Genetic studies (7°* Pu, x radiation), 3:19935 (LA-6898-PR) 
PLUTONIUM ISOTOPES/HALF-LIFE 
Plutonium in the biosphere (Sources and toxicity of Pu), 3:19739 
(ORNL-tr-4505) 
PLUTONIUM NITRATES/DENITRATION 
Screw calciner mechanical direct denitration process for 
plutonium nitrate to oxide conversion, 3:16843 (RFP-2601) 
PLUTONIUM OXIDES/DECOMPOSITION 
Environmental and radiological safety studies. Interaction of 
238 PuO>, heat sources with terrestrial and aquatic environments. 
Progress report, July 1-September 30, 1977, 3:20056 (LA-7033- 


PR) 
PLUTONIUM OXIDES/RADIATION EFFECTS 
Behavior of irradiated oxide fuel, 3:17538 
PLUTONIUM OXIDES/TOXICITY 
Environmental and radiological safety studies. Interaction of 
238 PuO» heat sources with terrestrial and aquatic environments. 
Progress report, July 1-September 30, 1977, 3:20056 (LA-7033- 


PR) 
PLUTONIUM RECYCLE 
Analyzing the reprocessing decision: plutonium recycle and 
nuclear proliferation, 3:16863 
Optimum development of new power reactor from nuclear fuel 
recycle, 3:17856 
PLUTONIUM RECYCLE/EVALUATION 
Integrated supply-demand projects for energy growth (Use of 
cones Technology Assessment model), 3:18411 (EPRI-PS-535- 
R) 


PLUTONIUM RECYCLE/REVIEWS 
Information memoranda of the Atomic Energy Commission, 
3:17029 (ERDA-tr-315) 
POCKELS CELL/DESIGN 
Design and performance of large aperture KD*P Pockels cells, 
3:20748 (UCRL-79952) 
Shiva “beta” Pockels cell isolator assembly (20 Dec 1976) 
(Engineering Materials) (29 drawings), 3:19371 (CAPE-2553) 
Shiva “Alpha” Pockels cell isolator assembly (20 Dec 1976) 
(Engineering Materials) (30 drawings), 3:19372 (CAPE-2554) 
POINT BEACH-1 REACTOR/REACTOR MAINTENANCE 
Irradiated fuel sipping, inspection, and repair, 3:17655 
POINT BEACH-!1 REACTOR/REMOTE HANDLING 
EQUIPMENT 
Irradiated fuel sipping. inspection, and repair, 3:17655 
POINT BEACH-!1 REACTOR/SPENT FUEL STORAGE 
Spent fuel storage modification at Point Beach Nuclear Plant, 
:17627 


POINT BEACH-2 REACTOR/REACTOR MAINTENANCE 
Irradiated fuel sipping, inspection, and repair, 3:17655 
POINT BEACH-2 REACTOR/REMOTE HANDLING 
EQUIPMENT 
Irradiated fuel sipping, inspection, and repair, 3:17655 
POINT BEACH-2 REACTOR/SPENT FUEL STORAGE 
= fuel storage modification at Point Beach Nuclear Plant, 
:17627 
POINT POLLUTANT SOURCES/TRAJECTORIES 
Comparison of observed average concentrations of *°Kr with 
calculated values obtained from a wind rose model and a time- 
dependent wind trajectory model, 3:19687 (DP-MS-77-15) ~ 
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POLAND/ENERGY POLICY 
International onerey crisis and the Socialist countries, 3:18316 
POLLEN/SAMPLING 
Temporal variability in airborne pollen concentrations, 3:19714 
POLLUTION 
(For nonradioactive pollution only; see also CONTAMINATION.) 
See also AIR POLLUTION 
CHEMICAL EFFLUENTS 
LAND POLLUTION 
THERMAL POLLUTION 
WATER POLLUTION 
POLLUTION/BIOASSAY 
In vitro assessment and mechanism of action of environmental 
pollutants (Radiation injuries in DNA), 3:19793 
POLLUTION/BIOLOGICAL EFFECTS 
Cell surface, 3:19853 (LA-6898-PR) 
POLLUTION/ECONOMIC IMPACT 
Note on use of property values in estimating marginal willingness 
to pay for environmental quality, 3:18333 
POLLUTION/ENVIRONMENTAL IMPACTS 
Note on use of property values in estimating marginal willingness 
to pay for pone en See 3:18333 
POLLUTION ABATEMEN 
Pollution contro} in a simplified eneral-equilibrium model with 
production externalities, 3:18334 
POLLUTION CONTROL 
See also AIR POLLUTION CONTROL 
WATER POLLUTION CONTROL 
Pollution control in a simplified aaa -equilibrium model with 
production externalities, 3:183 
POLLUTION CONTROL/MATHEMATICAL MODELS 
Pollution control in a two-sector dynamic general equilibrium 
model (Production/consumption mix of two commodities 
altered), 3:18332 
POLLUTION CONTROL EQUIPMENT 
See also AFTERBURNERS 
AIR FILTERS 
CATALYTIC CONVERTERS 
ELECTROSTATIC PRECIPITATORS 
EXHAUST RECIRCULATION SYSTEMS 
INERTIAL SEPARATORS 


SCRUBBERS 
POLLUTION CONTROL EQUIPMENT/DESIGN 

Air-fuel ratio sensing device for internal combustion engine 
(Patent), 3:18752 

Apparatus for purification of exhaust gases (Patent), 3:17441 

Apparatus for purifying gases (Patent), 3:19566 

Cannister purge valve assembly (Patent), 3:18812 

Development of a polyurethane foam marine oil recovery system, 
3:16686 

Development of methodology and apparatus for the bioassay of 
oil, 3:20010 (CONF-730386-) 

Device for reducing toxicity of I.C. carburettor engine under 
forced idling conditions (Patent), 3:18741 

Jet oil recovery device, 3:16688 (CONF-730386-) 

Method and means for controlling the incineration of waste 
(Patent), 3:18646 

Method for purification of exhaust gases (Patent), 3:18797 

Method of reducing emission of pollutants from multi-cylinder 
engine (Patent), 3:18759 

Process for the control of oxides of nitrogen from internal 
combustion engines (Patent), 3:18782 

Process for the decontamination of waste materials (Patent), 
3:19560 


Process for removing sulfur dioxide from a gas and producing 
sulfur therefrom (Patent), 3:17442 
POLLUTION CONTROL EQUIPMENT/ECONOMICS 
Survey of the application of flue gas desulfurization technology in 
the industrial sector, 3:19558 (TID-27920) 
POLLUTION CONTROL EQUIPMENT/EFFICIENCY 
Waterborne debris in marine pollution incidents, 3:16703 
POLLUTION CONTROL EQUIPMENT/ENERGY DEMAND 
Energy requirements for pollution control at stationary sources, 
3:17436 
POLLUTION CONTROL EQUIPMENT/EQUIPMENT 
PROTECTION DEVICES 
Anti-afterburn system (Patent), 3:18771 
POLLUTION CONTROL EQUIPMENT/PERFORMANCE 
Survey of the application of flue gas desulfurization technology in 
the industrial sector, 3:19558 (TID-27920) 
POLLUTION CONTROL EQUIPMENT/RESEARCH 
PROGRAMS 
Energy dissipative devices to control oil slicks in fast-current 
environments, 3:16722 
United States Environmental Protection Agency research in high- 
speed devices for the recovery of thin-film oil spills, 3:16730 
POLLUTION CONTROL EQUIPMENT/TECHNOLOGY 
ASSESSMENT 
Oil spill technology development in Canada, 3:16718 


POLYESTERS/CONTRACTION 


POLLUTION CONTROL EQUIPMENT/TEST FACILITIES 
United States Environmental Protection Agency’s test facility 
OHMSETT: the first six months, 3:16720 
POLLUTION CONTROL EQUIPMENT/TESTING 
Effective oil spill containment-recovery system for high seas use, 
3:16687 (CONF-730386-) 
Two types of oil spills in Swedish inland waters: tests of new 
materials, ideas, and methods, 3:19780 (CONF-730386-) 
POLONIUM 210/BIOLOGICAL RADIATION EFFECTS 
Hot particle program (?'°Po, 7°*Pu, 7°°Pu, '47Pm), 3:19992 (LA- 
6898-PR) 
POLONIUM 210/CARCINOGENESIS 
Hot particle program (7!°Po, ***Pu, 7°°Pu, '47Pm), 3:19992 (LA- 
6898-PR) 
POLONIUM 210/ENVIRONMENTAL TRANSPORT 
Chemical and geochemical studies off the coast of Washington. 
Report of progress, September 1976-August 1977, 3:20079 
(RLO/2225/T24-20) 
POLYAMIDES 
See also POLYURETHANES 
POLYAMIDES/CONTRACTION 
Dimensional behavior of thin-film dielectric polymers in the 
temperature range 4.2 to 300 K, 3:19161 
POLYCARBONATES/CONTRACTION 
Dimensional behavior of thin-film dielectric polymers in the 
temperature range 4.2 to 300 K, 3:19161 
POLYCRYSTALS/DEFORMATION 
Nonelastic behavior of polycrystalline solids, 3:18938 
POLYCRYSTALS/SPUTTERING 
Physical sputtering: a discussion of experiment and theory, 3:20124 
POLYCYCLIC AROMATIC HYDROCARBONS/CHEMICAL 
REACTIONS 
Coal-related research, catalysis, and organic chemistry, 3:16433 
(ORNL-5297) 
POLYCYCLIC AROMATIC HYDROCARBONS/ 
ENVIRONMENTAL TRANSPORT 
Hydroponic growth of crops in presence of '*C-benzo(a)pyrene 
("*C tracer study in beans, cantaloupes, and cotton plants), 
3:20025 
Preprints. Symposia: symposium on progress in processing 
synthetic crudes and resids; symposium on chemistry, 
occurrence, and measurements of polynuclear aromatic 
hydrocarbons, 3:19259 
POLYCYCLIC AROMATIC HYDROCARBONS/GAS 
CHROMATOGRAPHY 
Analytical method for the measurement of polynuclear aromatic 
hydrocarbons in marine tissue, 3:19257 
POLYCYCLIC AROMATIC HYDROCARBONS/HEALTH 
HAZARDS 
Preprints. Symposia: symposium on progress in processing 
synthetic crudes and resids; symposium on chemistry, 
occurrence, and measurements of polynuclear aromatic 
hydrocarbons, 3:19259 
POLYCYCLIC AROMATIC HYDROCARBONS/ 
METABOLISM 
Accumulation and release of petroleum-derived aromatic 
hydrocarbons by marine animals, 3:19806 
POLYCYCLIC AROMATIC HYDROCARBONS/ 
MONITORING 
New generation of monitors for PAH’s from synthetic fuel 
production, 3:16570 (CONF-770963-3) 
POLYCYCLIC AROMATIC HYDROCARBONS/OXIDATION 
Ab Initio quantum mechanical characterization of the ground 
electronic state of benzo[a]pyrene. Implications for the 
mechanism of PAH oxidation to expoxides by cytochrome P- 
450, 3:19301 (CONF-770963-4) 
POLYCYCLIC AROMATIC HYDROCARBONS/ 
QUANTITATIVE CHEMICAL ANALYSIS 
Analysis of polynuclear aromatic hydrocarbons from automobile 
exhaust by supercritical fluid chromatography, 3:19256 
Determination of n-alkane and methylnaphthalene compounds in 
shellfish, 3:20026 (CONF-730386-) 
POLYCYCLIC AROMATIC HYDROCARBONS/SOLUBILITY 
Partitioning of polycyclic aromatic hydrocarbons between 
dissolved and particulate phases in natural waters, 3:19801 
POLYCYCLIC AROMATIC HYDROCARBONS/THIN-LAYER 
CHROMATOGRAPHY 
Determination of polynuclear aromatics in yeast produced by 
paraffin fermentation and n-hydrocarbon feedstocks, 3:19258 
POLYCYCLIC AROMATIC HYDROCARBONS/ 
ULTRAVIOLET SPECTRA 
Analytical method for the measurement of polynuclear aromatic 
hydrocarbons in marine tissue, 3:19257 
Determination of polynuclear aromatics in yeast produced by 
paraffin fermentation and n-hydrocarbon feedstocks, 3:19258 
POLYESTERS/CONTRACTION 
Dimensional behavior of thin-film dielectric polymers i in the 
temperature range 4.2 to 300 K, 3:19161 





POLYETHYLENES/CONTRACTION 


POLYETHYLENES/CONTRACTION 
Dimensional behavior of thin-film dielectric polymers in the 
temperature range 4.2 to 300 K, 3:19161 
POLYETHYLENES/ION DOSIMETRY 
Velocity si ven A of 3.5-GeV nitrogen ions, 3:20424 
POLYMER FLOO 
See MICROEMt ULSION FLOODING 
POLYMERS 
See also ELASTOMERS 
PLASTICS 
POLYMERS/CONTRACTION 
Dimensional behavior of thin-film dielectric polymers in the 
temperature range 4.2 to 300 K, 3:19161 
POLYMERS/FABRICATION 
Commercial radiation processing (Electrons, crosslinking), 
19162 


POLYMERS/FRACTURE PROPERTIES 
Dynamic photoelastic investigation of crack arrest, 3:19159 
(NUREG-O0185 
POLYMERS/PHYSICAL RADIATION EFFECTS 
eo radiation processing (Electrons, crosslinking), 
1916 
POLYMERS/RADIOLYSIS 
Proceedings of the fourth Tihany symposium on radiation 
chemistry, 3:19328 
POLYNUCLEAR HYDROCARBONS 
See CONDENSED AROMATICS 
POLYPEPTIDES/STRUCTURAL CHEMICAL ANALYSIS 
ESR studies of thiyl free radicals in relation to biolo, Sm effects of 
radiation. Progress report, 3:19826 (USC-113P21 
POLYPROPYLENE/CONTRACTION 
Dimensional behavior of thin-film dielectric polymers in the 
temperature oo .2 to 300 K, 3:19161 
POL YSACCHA 
See also CELLULOSE 
SIALIC ACID 
POLYSACCHARIDES/BIOSYNTHESIS 
Chemicals for enhanced oil recovery (Wood-pulp wastes for 
surfactant flooding; biosynthesis of mobility-control polymers), 
3:16628 (ORNL-5297) 
POLYURETHANES/SORPTIVE PROPERTIES 
Development of a polyurethane foam marine oil recovery system, 


16686 
POMERANCHUK POLES/PARTIAL WAVES 
Pomeranchuk singularity in nonabelian gauge theories, 3:20232 
PONDS 
See LAKES 
POPULATION DYNAMICS/DATA ACQUISITION 
Analysis of radiotelemetry data in studies of home range, 3:19750 
POPULATION DYNAMICS/FORECASTING 
Population forecasting for small areas, 3:18303 (CONF-7505142-) 
POPULATION DYNAMICS/INFORMATION SYSTEMS 
REAP family of computer programs for retrieval of socio- 
economic-environmental-demographic information, 3:18304 
(LBL-6417) 
wy fatten: DYNAMICS/MEETINGS 
ulation forecasting for small areas, 3:18303 (CONF-7505142-) 
LATIONS 
wee also HUMAN POPULATIONS 
POPULATIONS/GENETICS 
Theoretical studies of gene substitution, geographic variation, and 
speciation, 3:19866 (RLO/2225/T5-42) 
PORPHYRINS 
See also CHLOROPHYLL 
HEMOGLOBIN 
PORPHYRINS/RADIOSENSITIVITY EFFECTS 
Radioprotective properties of porphyrins (Mice, gamma 
radiation), 3:19978 
POSITIVE COLUMN/ELECTRON TEMPERATURE 
Electron temperature of a cylindrical positive column with a 
transverse magnetic field. 3:20512 
POSITIVE IONS 
See CATIONS 
POSITRON COLLISIONS/ANNIHILATION 
Investigation of positron annihilation in copper between 93 and 
665 K, 3:20161 
POSITRON COLLISIONS/REVIEWS 
Positron interaction with solid surfaces, 3:20128 
POSITRON-ATOM COLLISIONS/ELASTIC SCATTERING 
Variational method in atomic scattering. 3:20167 (ORO-488 1-13) 
POSITRON-ATOM COLLISIONS/INELASTIC SCATTERING 
Variational method in atomic scattering, 3:20167 (ORO-4881-13) 
POSITRONIUM CHEMISTRY/CHEMICAL REACTION 
KINETICS 
Positronium reactions in micellar systems, 3:20160 (CONF- 
770864-1) 
POTASSIUM/ION EXCHANGE 
— —_— at pressures up to 400 M Pascals, 3:19268 (SRO- 
13) 
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POTASSIUM/X-RAY EMISSION ANALYSIS 
Use of muonic x rays for nondestructive analysis of bulk samples 
for low Z constituents, 3:19247 
POTASSIUM BROMIDES/PHOTON COLLISIONS 
Investigation of laser-induced pre-breakdown modifications and 
their effect on optical damage threshold. Annual progress 
report, September 15, 1976-June 15, 1977, 3:19171 (RLO-2221- 
T13-1) 
POTASSIUM BROMIDES/PHYSICAL RADIATION EFFECTS 
Laser destruction of alkali-halide crystals, 3:19207 (UCRL-Trans- 
11231) 
POTASSIUM BROMIDES/RADIOLYSIS 
Study of the formation of nitrates in irradiated nitrogen-oxygen 
salt systems, 3:19327 
POTASSIUM CARBONATES/NATURAL OCCURRENCE 
Valuation of potash occurrences within the Waste Isolation Pilot 
Plant site in southeastern New Mexico, 3:16928 (ALO-18) 
POTASSIUM CARBONATES/THERMODYNAMIC 
PROPERTIES 
Molten-salt systems (Fuel cells), 3:18526 (ORNL-5297) 
POTASSIUM CHLORIDES/PHOTOLUMINESCENCE 
High-pressure studies of luminescent spectra and lifetimes in alkali 
halides doped with Cu* and Ag’, 3:19191 
POTASSIUM CHLORIDES/PHOTON COLLISIONS 
Investigation of laser-induced pre-breakdown modifications and 
their effect on optical damage threshold. Annual progress 
oe September 15, 1976-June 15, 1977, 3:19171 (RLO-2221- 
T13-1) 
POTASSIUM CHLORIDES/PHYSICAL RADIATION EFFECTS 
Laser _——— of alkali-halide crystals, 3:19207 (UCRL-Trans- 
11231 


POTASSIUM CHLORIDES/SOLUBILITY 
New method for determining the solubility of salts in aqueous 
solutions at elevated temperatures, 3:17376 
POTASSIUM CHLORIDES/THERMODYNAMIC 
PROPERTIES 
Aqueous systems and geothermal energy, 3:19337 (ORNL-5297) 
POTASSIUM FLUORIDES/ABSORPTION SPECTRA 
Spectroscopic investigation of fluorophosphate and 
fluoroberyllate glasses activated by ions of trivalent neodymium 
(20A1(Po3)2-40BaF2-30-MgF2-10SrF2 and 44BeF2-15A1F3- 
Sea a eaenee oe rf 3:19192 (UCRL-Trans- 
11306) 
POTASSIUM FLUORIDES/NEUTRON DIFFRACTION 
vo scattering studies of low dimensional magnetic systems, 
:19170 
POTASSIUM IODIDES/PHOTOLUMINESCENCE 
High-pressure studies of luminescent spectra and lifetimes in alkali 
halides doped with Cu* and Ag’, 3:19191 
POTATOES/MUTANTS 
Efficiency of breeding method for screening of mutants (Mutant 
induction by y irradiation of rice and potatoes (Solanum 
tuberosum and Ipomoea batatas) for disease resistance and sugar 
and starch content of tubers), 3:19920 (CONF-750782-) 
POTATOES/PRODUCTION 
Energy use in crop production: vegetables, 3:18603 
POTATOES/SOLAR DRYING 
Solar process drying of potato products, 3:17260 
POWDER METALLURGY/RESEARCH PROGRAMS 
Review of some past and present powder metallurgy programs at 
the Los Alamos Scientific Laboratory, 3:18849 (LA-UR-77-719) 
POWER DEMAND/ECONOMIC ELASTICITY 
Capital costs and capital requirements (Rate design and effects on 
power demand), 3:18463 
POWER DEMAND/FORECASTING 
Computerized model for minimizing fuel costs, 3:17432 
Demand 77 (EPRI’s second forecast: to year 2000), 3:18464 
Energy storage on electric utility systems, 3:17435 
Forecast of energy consumption and peak load in the 
Consolidated Edison residential sector, 3:18465 
Stochastic load flow using partially-coupled equations, 3:17487 
POWER DEMAND/MATHEMATICAL MODELS 
Residential refrigerators: energy conservation and economics, 
3:18572 
POWER DENSITY/CALCULATION METHODS 
Automated approach to predict pin power peaking factors in 
PWRs, 3:17653 
POWER DISTRIBUTION/AUTOMATION 
EPRI distribution automation program, 3:18474 
Field demonstration of communications systems for distribution 
automation, 3:18473 
POWER EXCURSIONS 
See EXCURSIONS 
POWER GENERATION/COST BENEFIT ANALYSIS 
Regulatory approaches for handling reliability and reserve margin 
issues and impacts on reserve margin of dispersed storage and 
generation systems, 3:17390 (NP-22718) 
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POWER GENERATION/ECONOMIC IMPACT 
Analysis and comparison of selected economic impacts from 
energy conservation and energy supply, 3:18324 
POWER GENERATION/ECONOMICS 
Computerized model for minimizing fuel costs, 3:17432 
POWER GENERATION/ENERGY CONSERVATION 
Energy storage on electric utility systems, 3:17435 
POWER GENERATION/RELIABILITY 
Regulatory approaches for handling reliability and reserve margin 
issues and impacts on reserve margin of dispersed storage and 
generation systems, 3:17390 (NP-22718) 
POWER GENERATION/RESEARCH PROGRAMS 
Energy systems and statistics. Progress report, April-June 1977, 
3:18355 (LA-7042-PR) 
POWER GENERATION/REVIEWS 
Electric generation: issues of scale and political authority, 3:18469 
POWER GENERATION/SOCIO-ECONOMIC FACTORS 
Electric generation: issues of scale and political authority, 3:18469 
POWER PLANTS 
See also DUAL-PURPOSE POWER PLANTS 
FUEL CELL POWER PLANTS 
HYDROELECTRIC POWER PLANTS 
MHD POWER PLANTS 
NUCLEAR POWER PLANTS 
SOLAR POWER PLANTS 
WIND POWER PLANTS 
POWER PLANTS/ENVIRONMENTAL EFFECTS 
Baseline environmental evaluations at power plant sites, 3:19771 
Further studies of the impact of waste heat release on simulated 
global climate. Part I (Energy park in mid-latitude eastern 
Atlantic Ocean), 3:19742 (RM-77-15) 
Impact of waste heat release on simulated global climate (Energy 
parks), 3:19741 (RM-76-79) 
POWER PLANTS/SLUDGES 
Handling and transport of power plant scrubber sludge wastes, 
3:18471 
POWER PLANTS/THERMAL EFFLUENTS 
Application, verification, and improvement of numerical models 
for surface thermal discharges from power-plant outfalls, 
3:19811 
Evaluation of thermal impact of cooling water discharges into 
Mediterranean coastal waters, 3:19812 
POWER PLANTS/WASTE MANAGEMENT 
Handling and transport of power plant scrubber sludge wastes, 
3:18471 
POWER REACTORS 
See also ARKANSAS-2 REACTOR 
BIBLIS-A REACTOR 
BLUE HILLS-] REACTOR 
BLUE HILLS-2 REACTOR 
BOHUNICE A-] REACTOR 
BOHUNICE V-1] REACTOR 
CALVERT CLIFFS-1 REACTOR 
CALVERT CLIFFS-2 REACTOR 
CLINCH RIVER BREEDER REACTOR 
EBR-2 REACTOR 
FARLEY-] REACTOR 
FARLEY-2 REACTOR 
GENKAI-] REACTOR 
GREIFSWALD-] REACTOR 
GREIFSWALD-2 REACTOR 
HATCH-] REACTOR 
HBWR REACTOR 
JATR REACTOR 
LUCIE-] REACTOR 
MAINE YANKEE REACTOR 
MILLSTONE-2 REACTOR 
MONJU REACTOR 
OIl-1 REACTOR 
OIl-2 REACTOR 
PAKS-]1 REACTOR 
PAKS-2 REACTOR 
PALISADES-1 REACTOR 
PALO VERDE-1 REACTOR 
PALO VERDE-2 REACTOR 
PALO VERDE-3 REACTOR 
PHENIX REACTOR 
PLBR REACTOR 
POINT BEACH-] REACTOR 
POINT BEACH-2 REACTOR 
PRESSURE TUBE REACTORS 
PROCESS HEAT REACTORS 
QUAD CITIES-1 REACTOR 
RANCHO SECO-] REACTOR 
SELNI REACTOR 
SNR-] REACTOR 
SRE REACTOR 
TOKAI-2 REACTOR 


POWER REACTORS/THORIUM CYCLE 


TURKEY POINT-3 REACTOR 
TURKEY POINT-4 REACTOR 
VRAIN REACTOR 
WWER TYPE REACTORS 
ZION-1 REACTOR 
ZION-2 REACTOR 

Optimum development of new power reactor from nuclear fuel 

recycle, 3:17856 
POWER REACTORS/AFTER-HEAT 
Estimation of nuclear decay heat for short-lived fission products, 
:17879 


POWER REACTORS/COMMERCIALIZATION 
Nuclear reactors for generating electricity: U.S. development 
from 1946 to 1963, 3:17505 (R-2116-NSF) 
POWER REACTORS/FAULT TREE ANALYSIS 
Selecting the “right” common-cause analysis technique, 3:18225 
POWER REACTORS/FUEL CANS 
In-reactor measurements of fuel/sheath heat transfer, 3:17941 
POWER REACTORS/FUEL CYCLE 
Alternative methods to increase energy extraction from nuclear 
fuel without reprocessing to separate plutonium, 3:17836 
Analysis of an accelerator-driven reactor fuel cycle, 3:17839 
Collecting nuclear fuel costs through a fuel adjustment clause, 
3:17834 
Crossed progeny and some other non-standard fuel cycles, 3:17838 
Interactive graphics investigation of relationships of detailed 
epithermal data to nuclear fuel cycle cost, 3:17911 
POWER REACTORS/FUEL ELEMENTS 
In-reactor measurements of fuel/sheath heat transfer, 3:17941 
POWER REACTORS/IN CORE INSTRUMENTS 
Control apparatus for neutron detector which runs within core 
(Patent), 3:17955 
Support of neutron flux detectors in a reactor (Patent), 3:17961 
Support tube of in-core instruments (Patent), 3:17960 
POWER REACTORS/NEUTRON DETECTORS 
Control apparatus for neutron detector which runs within core 
(Patent), 3:17955 
Device for detecting neutrons (Patent), 3:17958 
Support of neutron flux detectors in a reactor (Patent), 3:17961 
POWER REACTORS/PRESSURE VESSELS 
Metallic pressure vessel for a nuclear reactor (Patent), 3:17945 
Prestressed concrete pressure vessel with circumferential 
tensioning devices which are tigthened by the expansion of the 
rings (Patent), 3:17954 
Structural analysis and evaluation for the design of pressure vessel, 
3:17932 
Study on prestressed concrete reactor vessel (PCRV) structures, 
4-2. Creep analysis of PCRV, 3:17933 
POWER REACTORS/PUMPS 
Gland system, especially for nuclear power plant circulation 
pumps (Patent), 3:17962 
POWER REACTORS/REACTIVITY WORTHS 
Measurement uncertainity in core physics parameters, 3:17909 
POWER REACTORS/REACTOR ACCIDENTS 
Recent occurrences at nuclear reactors and their causes, 3:18140 
Selecting the “right’’ common-cause analysis technique, 3:18225 
POWER REACTORS/REACTOR COMPONENTS 
Usefulness of the Monte Carlo method in reliability calculations, 
3:17509 
POWER REACTORS/REACTOR CONTROL SYSTEMS 
Power zone control of a nuclear power reactor, 3:17993 
Symmetry reduction of reactor systems, 3:17980 
POWER REACTORS/REACTOR INSTRUMENTATION 
Applying the pulsed ion chamber methodology to full-range 
reactor power measurements, 3:17940 
POWER REACTORS/REACTOR KINETICS 
Benchmark verification of a general nodal simulator, 3:17910 
Improvement of reference nuclear data for commercial power 
reactor analysis and design. Final report, 3:17870 (EPRI-NP- 
556) 
Symmetry reduction of reactor systems, 3:17980 
POWER REACTORS/REACTOR OPERATION 
Operating U.S. power reactors, 3:17508 
POWER REACTORS/REACTOR PROTECTION SYSTEMS 
Method for calculating RPS setpoints, 3:17939 
POWER REACTORS/RELIABILITY 
CREDO: a reliability data analysis center for advanced reactors, 
3:18231 
POWER REACTORS/SHIELDING 
Computer program SCAP-BR for gamma-ray streaming through 
multilegged ducts, 3:17902 
Required target accuracies, 3:17963 
POWER REACTORS/SHIELDING MATERIALS 
Effect of the azimuthal angle on fast-neutron concrete albedos, 
3:17931 
POWER REACTORS/THORIUM CYCLE 
Denatured thorium cycle: an overview, 3:17854 
Denatured thorium fuel cycle safeguards, 3:17855 





POWER SUBSTATIONS/ELECTRICAL INSULATION 


POWER SUBSTATIONS/ELECTRICAL INSULATION 

Detection and localization of electrical breakdowns in metal- 
enclosed high-voltage SF¢ installations, 3:17491 (ORNL-tr- 
4558) 

POWER SUPPLIES/ACCURACY 
Precision dc voltage reference, 3:19520 (BDX-613-1746(Rev.)) 
POWER SUPPLIES/CIRCUIT BREAKERS 
Gas breakers for tokamak OHMIC-heating duty, 3:20703 (LA- 
UR-77-2431) 
POWER SUPPLIES/COST 
Advantages of iron core in a tokamak, 3:20672 (CONF-771029-93) 
POWER SUPPLIES/DESIGN 

Design of the energy storage system for the High Energy Gas 
Laser Facility at LASL, 3:20702 (LA-UR-77-2419) 

Design of the ZT-40 power crowbar system, 3:20700 (LA-UR-77- 
2416) 

Energy module (Apr 1976) (Engineering Materials) (6 drawings), 
3:19537 (CAPE-2550) 

POWER SUPPLIES/FAILURES 

Evaluation of the frequency of externally caused loss of off-site 

power, 3:18228 
POWER SUPPLIES/PERFORMANCE 

New generation of arc and arc filament power supplies for pulsed 

neutral beams, 3:20705 (UCRL-79683) 
POWER SUPPLIES/SPARK GAPS 

Spark gap overpressures in the transfer capacitor device, 3:20701 
(LA-UR-77-2417) 

POWER SUPPLIES/SWITCHES 

High current switches in the Doublet III poloidal field circuit, 
3:20695 (GA-A-14597) 

Recent work on normal and superconducting inductive energy 
storage switching at the Efremov Institute, Leningrad, USSR, 
3:20697 (LA-UR-77-2390) 

POWER SYSTEMS 
See also AC SYSTEMS 
POWER SYSTEMS/CIRCUIT BREAKERS 

Remote operated control switch relay for both manual and remote 

supervisory control of power circuit breakers, 3:17485 
POWER SYSTEMS/CONTROL SYSTEMS 

Application of microprocessors to power system data acquisition 
and control, 3:17489 

Disturbance absorbing decentralized controller, 3:17473 

Equivalencing strategies in large electric power systems, 3:17481 

Identification techniques for power system modeling and control, 
3:17479 

Inside a programmable remote terminal unit, 3:17488 

Interface between systems and people, 3:17484 

=< nen an alternate solution to supply management, 
3:17478 

State estimator application to the energy management system, 
3:17480 

POWER SYSTEMS/DATA ACQUISITION SYSTEMS 

Application of the vectorizer for effective use of high-speed 
computers, 3:17450 (EPRI-EL-566-SR) 

Application of microprocessors to power system data acquisition 
and control, 3:17489 

Interface between systems and people, 3:17484 

Vector applications on the control data STAR-100, 3:17451 
(EPRI-EL-566-SR) 

POWER SYSTEMS/DEMAND FACTORS 

Issues in the future supply of electricity to the Northeast (1985 and 

2000), 3:18460 (BNL-50553) 
POWER SYSTEMS/ECONOMICS 

Optimal solution for the transmission loss coefficients matrix in a 

multi-area power pool system, 3:17486 
POWER SYSTEMS/ELECTRICAL FAULTS 

Wideband linear frequency modulation synthesis for power line 

fault detection, 3:17499 
POWER SYSTEMS/ENERGY STORAGE 

Security assessment of power systems including energy storage. 
Progress report, January 1, 1977-July 1, 1977, 3:17445 (COO. 
4206-1) 

POWER SYSTEMS/LOAD MANAGEMENT 

Charging equipment for electric road vehicles. Basic requirements 
as seen by the utilities with special emphasis on harmonics, 
3:17391 

Distribution line carrier system: versatile and economical, 3:17474 

Economic feasibility of distribution automation, 3:17475 

Evaluation and classification of load management equipment, 
3:17469 (FEA/D-77/209) 

Load management: an alternate solution to supply management, 
3:17478 

Parallel processing and optimal network decomposition applied to 
load flow analyses and related problems, 3:17458 (EPRI-EL- 
566-SR) 

Power system load models suitable for use in generation planning, 
maintenance scheduling and stochastic control, 3:17482 
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Program plan for research, development and demonstration of 
load management on the electric power system, 3:17468 
(ERDA-77-40) 

Stochastic load flow using partially-coupled equations, 3:17487 

POWER SYSTEMS/LOSSES 
Optimal solution for the transmission loss coefficients matrix in a 
multi-area power 1 systerr., 3:17486 
POWER SYSTEMS/MATHEMATICAL MODELS 
— techniques for power system modeling and control, 
71747 

Parallel solution of a sparse system of linear equations, 3:17455 
(EPRI-EL-566-SR) 

Parallelism in numerical integration and its relation to computer 
architecture, 3:17456 (EPRI-EL-566-SR) 

Power system computation and parallel processing, 3:17447 
(EPRI-EL-566-SR) 

Vectorized solution of load flow problems, 3:17453 (EPRI-EL- 


566-SR) 
POWER SYSTEMS/MEETINGS 
1977 control of power systems conference and exposition, 3:17472 
POWER SYSTEMS/NETWORK ANALYSIS 

Application of the vectorizer for effective use of high-speed 
computers, 3:17450 (EPRI-EL-566-SR) 

Applications of multiprocessors to Ary system stability 
problems, 3:17461 (EPRI-EL-5 

Application of specialized digital computation to power system 
network analysis problems, 3:17462 (EPRI-EL-566-SR) 

Challenge of parallel processors, 3:17449 (EPRI-EL-566-SR) 

CRAY-1 computer, 3:17454 (EPRI-EL-566-SR) 

Decomposition and s: ood with application to distributed 
computing, 3:17459 (EPRI-EL-566-SR) 

Digital computer applications in power system operation, 3:17448 
(EPRI-EL-566-SR) 

Exploring applications of parallel processing to power system 
analysis problems, 3:17446 (EPRI-EL-566-SR) 

ae of parallel computation by network diakoptics, 

:17460 (EPRI-EL-566-SR) 

Introduction and summary, 3:17464 (EPRI-EL-566-SR) 

Modular algorithms and multi-processors for simulating power 
systems, 3:17466 (EPRI-EL-566-SR) 

Parallel digital simulation of power systems, 3:17465 (EPRI-EL- 
566-SR) 

Parallel processing and optimal network decomposition applied to 
load flow analyses and related problems, 3:17458 (EPRI-EL- 
566-SR) 

Parallel processing of power system analysis problems via simple 
parallel microcomputer structures, 3:17463 (EPRI-EL-566-SR) 

Parallel solution of a sparse system of linear equations, 3:17455 
(EPRI-EL-566-SR) 

Parallelism in numerical integration and its relation to computer 
architecture, 3:17456 (EPRI-EL-566-SR) 

Power system computation and parallel processing, 3:17447 
(EPRI-EL-566-SR) 

Sparse triangular factorization on vector computers, 3:17452 
(EPRI-EL-566-SR) 

Stability analysis of large power systems using parallel processing, 
3:17457 (EPRI-EL-566-SR) 

Use of associative memories for pattern recognition and system 
control, 3:17467 (EPRI-EL-566-SR) 

Vector applications on the control data STAR-100, 3:17451 
(EPRI-EL-566-SR) 

Vectorized solution of load flow problems, 3:17453 (EPRI-EL- 
566-SR) 

POWER SYSTEMS/OPERATION 

CRAY-1 computer, 3:17454 (EPRI-EL-566-SR) 

Digital computer applications in power system operation, 3:17448 
(EPRI-EL-566-SR) 

Equivalencing strategies in large electric power systems, 3:17481 

Sparse triangular factorization on vector computers, 3:17452 
(EPRI-EL-566-SR) 

Stability analysis of large power systems using parallel processing, 
3:17457 (EPRI-EL-566-SR) 

State estimator application to the energy management system, 
3:17480 

Vectorized solution of load flow problems, 3:17453 (EPRI-EL- 
566-SR) 

POWER SYSTEMS/OPTIMIZATION 

Challenge of parallel processors, 3:17449 (EPRI-EL-566-SR) 

Optimal solution for the transmission loss coefficients matrix in a 
multi-area power pool system, 3:17486 

POWER SYSTEMS/PLANNING 

Basic requirements for the various items of equipment for 
supplying energy to electrically driven road vehicles from the 
point of view of the user, 3:18281 

Issues in the future supply of electricity to the Northeast (1985 and 
2000), 3:18460 (BNL-50553) 

POWER SYSTEMS/RELIABILITY 

Optimization of reliability data system. Interim report, 3:18461 

(EPRI-NP-543) 
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POWER SYSTEMS/SECURITY 
Security assessment of power systems including energy storage. 
Progress report, January 1, 1977-July 1, 1977, 3:17445 (COO- 


4206-1) 
POWER SYSTEMS/SIMULATION 
Modular algorithms and multi-processors for simulating power 
peemreming 17466 (EPRI-EL-566-SR) 
Parallel digital simulation of power systems, 3:17465 (EPRI-EL- 
566-SR) 
Use of associative memories for pattern recognition and system 
control, 3:17467 (EPRI-EL-566-SR) 
POWER SYSTEMS/STABILITY 
Disturbance absorbing decentralized controller, 3:17473 
Stability analysis of large power systems using parallel processing, 
3:17457 (EPRI-EL-566-SR) 
Synchronous machine models: a comparison in system 
performance, 3:17483 
POWER SYSTEMS/TRANSIENTS 
Parallel processing of power system analysis problems via simple 
parallel microcomputer structures, 3:17463 (EPRI-EL-566-SR) 
POWER TRANSMISSION/AUTOMATION 
Economic feasibility of distribution automation, 3:17475 
POWER TRANSMISSION/ECONOMICS 
Power grid economics in a peak-load-pricing framework, 3:18472 
POWER TRANSMISSION LINES 
See also CURRENT LIMITERS 
POWER TRANSMISSION LINES/DATA COMPILATION 
National energy transportation. Volume I. Current systems and 
movements. Report prepared by the Congressional Research 
Service accompanied by maps jointly prepared by the U.S. 
Geological Survey and the Congressional Research Service (19 
maps), 3:18369 
POWER TRANSMISSION LINES/DYNAMIC LOADS 
Dynamic load model study for overhead transmission lines. Final 
report, January 1977-September 1977, 3:17470 (HCP/T2063-2) 
POWER TRANSMISSION LINES/IMPEDANCE 
Algorithm to minimize available three-phase fault current in an 
electric power network, 3:17501 
POWER TRANSMISSION LINES/MAPS 
National energy transportation. Volume I. Current systems and 
movements. Report prepared by the Congressional Research 
Service accompanied by maps jointly prepared by the U.S. 
pater y ey and the Congressional Research Service (19 
maps), 3:1 
POWER RANSMISSION LINES/MECHANICAL TESTS 
Dynamic load model study for overhead transmission lines. Final 
report, January 1977-September 1977, 3:17470 (HCP/T2063-2) 
POWER TRANSMISSION LINES/OVERCURRENT 
Algorithm to minimize available three-phase fault current in an 
electric power network, 3:17501 
POWER TRANSMISSION LINES/RESEARCH PROGRAMS 
Dynamic load model study for overhead transmission lines. Final 
report, January 1977-September 1977, 3:17470 (HCP/T2063-2) 
POWER TRANSMISSION LINES/SUPERCONDUCTING 
WIRES 
Interaction between two a superconducting wires carrying 
alternating current, 3:19398 
POWER-BURST FACILITY USAEC 
See PBF REACTOR 
PRASEODYMIUM/ION COLLISIONS 
K-shell x-ray production cross sections of selected elements from 
Nb through Gd for incident protons and alphas from 0.6 to 2.4 
MeV (0.6 to 2.4 MeV), 3:20136 
Production of L-x-rays by 9.5 to 41.8 MeV fluorine ions incident 
on six elements from Pr to Bi (Cross sections, 9.5 to 41.8 MeV, 
total cross sections), 3:20183 
PRASEODYMIUM COMPLEXES/NUCLEAR MAGNETIC 
RESONANCE 
Research in nuclear chemistry. Progress report, March 1, 1977- 
February 28, 1978, 3:19335 (COO-1797-77) 
PRECIPITATION HARDENING/MATHEMATICAL MODELS 
—— study of two-phase decomposition and coarsening, 
18892 
PRECIPITATION SCAVENGING/COMPUTER 
CALCULATIONS 
Rainout assessment: the ACRA system and summaries of 
simulation results (Computer systems to estimate threats from 
precipitation scavenging of radioactive debris clouds from 
nuclear weapons), 3:19731 (LA-6763) 
PRESSURE SUPPRESSION 
Mark I BWR pool dynamics: a preliminary investigation into 
effects of downcomer spacing, 3:18128 (UCID-17676) 
yo suppression system for a nuclear reactor plant (Patent), 
PRESSURE SUPPRESSION/HYDRAULICS 
Comparison of the 1/13 scale Mark II containment multi-vent 
pool swell data with analytical methods (BWR), 3:17531 
(NEDO-21667) 
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PRESSURE SUPPRESSION/PRESSURE GRADIENTS 
Comparison of the 1/13 scale Mark II containment multi-vent 
pool swell data with analytical methods (BWR), 3:17531 
(NEDO-21667) 
PRESSURE SUPPRESSION/SIMULATION 
Results from the 1/5-scale Mark I BWR pressure suppression 
experiment, 3:18129 (UCRL-80221) 
PRESSURE TUBE REACTORS/DESIGN 
Pressure tube type research reactor (Patent), 3:18087 
PRESSURE TUBE REACTORS/ECCS 
Emergency core cooling system for nuclear reactors (Patent), 
3:18256 
PRESSURE TUBE REACTORS/POWER DISTRIBUTION 
Three-dimensional nuclear-thermal-hydraulic calculation program 
SIPREC, 3:17690 
PRESSURE TUBE REACTORS/REACTOR CHARGING 
MACHINES 
Connection pipe of a reactor charging machine (Patent), 3:17964 
PRESSURE TUBE REACTORS/REACTOR CORES 
Pressure tube type reactor (Patent), 3:17696 
Pressure tube type reactor (Patent), 3:17695 
PRESSURE VESSELS 
Bursting protection for pressure vessels (Patent), 3:18242 
Metallic pressure vessel for a nuclear reactor (Patent), 3:17945 
PRESSURE VESSELS/ACOUSTIC MONITORING 
Program to develop acoustic emission-flow relationship for 
inservice monitoring of nuclear pressure vessels. Progress 
report, February 1-July 1, 1977 (BWR; PWR), 3: 17594 (BNWL- 
2232-2) 
PRESSURE VESSELS/CLOSURES 
Gas-Cooled Fast Reactor Program. Progress report, July 1, 1975- 
December 31, 1976, 3:17713 (ORNL-5294) 
PRESSURE VESSELS/DESIGN 
Status of Prestressed Concrete Reactor Vessel (PCRV) 
experimental and analytical programs in the United States 
(HTGR), 3:17665 (CONF-770929-12) 
PRESSURE VESSELS/FABRICATION 
Prestressed concrete pressure vessel with circumferential 
tensioning devices which are tigthened by the expansion of the 
rings (Patent), 3:17954 
PRESSURE VESSELS/FRACTURE PROPERTIES 
Heavy-Section Steel Technology Program. Quarterly progress 
report for January-March 1977, 3:18919 (ORNL/NUREG/TM- 


120) 
PRESSURE VESSELS/FRACTURES 
Heavy-Section Steel Technology Program, 3:18911 (NUREG- 
0185) 
PRESSURE VESSELS/IN-SERVICE INSPECTION 
Program to develop acoustic emission-flow relationship for 
inservice monitoring of nuclear pressure vessels. Progress 
report, February |-July 1, 1977 (BWR; PWR), 3:17524 (BNWL- 
2232-2) 
PRESSURE VESSELS/INSPECTION 
Remote disassembly and examination of nuclear pressure vessel 
surveillance capsules, 3:19435 
PRESSURE VESSELS/NOZZLES 
Boiling water reactor feedwater nozzle cladding removal, 3:17565 
PRESSURE VESSELS/PERFORMANCE 
Availabilty of a pressurized water reactor pressure vessel after 
small LOCA, 3:18215 
Nuclear reactor vessel integrity (PWR, BWR), 3:17525 (CONF- 
750677-P1) 
PRESSURE VESSELS/PHYSICAL RADIATION EFFECTS 
Nuclear reactor vessel integrity (PWR, BWR), 3:17525 (CONF- 
750677-P1) 
PRESSURE VESSELS/REMOTE HANDLING EQUIPMENT 
Remote disassembly and examination of nuclear pressure vessel 
surveillance capsules, 3:19435 
PRESSURE VESSELS/SPECIFICATIONS 
Design report. Volume 11. Mechanical specifications, 3:16372 
(FE-1521-30) 
PRESSURE VESSELS/STRESS ANALYSIS 
Design criteria for piping and nozzles program, 3:17927 (NUREG- 
0185) 
Structural analysis and evaluation for the design of pressure vessel, 
3:17932 
Study on prestressed concrete reactor vessel (PCRV) structures, 
4-2. Creep analysis of PCRV, 3:17933 
PRESSURE VESSELS/TESTING 
Heavy-Section Steel Technology Program. Quarterly progress 
report, April-June 1977, 3:18920 (ORNL/NUREG/TM-147) 
PRESSURE VESSELS/ULTRASONIC TESTING 
Improved ultrasonic non-destructive testing of pressure vessels 
(BWR; PWR), 3:17532 (NUREG-0185) 
PRESSURE VESSELS/WELDED JOINTS 
Residual stresses at girth-butt welds in pipes and pressure vessels. 
Final report, April 1, 1976-June 30, 1977, 3:18851 (NUREG- 
0376) 
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PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
PRIMARY COOLANT CIRCUITS 
Sodium circulating system for a reactor (Patent), 3:17817 
PRIMARY COOLANT CIRCUITS/ACOUSTIC MONITORING 
Acoustic detection of boiling in sodium test loops (LMFBR), 
3:17772 
PRIMARY COOLANT CIRCUITS/BOILING DETECTION 
Acoustic detection of boiling in sodium test loops (LMFBR), 
3:17772 
PRIMARY COOLANT CIRCUITS/CLEANING 
Device for purifying interior of nuclear reactor (Patent), 3:17585 
PRIMARY COOLANT CIRCUITS/CORROSION PRODUCTS 
Descriptive model for pressurized water reactor crud, 3:17644 
PRIMARY COOLANT CIRCUITS/DECONTAMINATION 
Economics of decontamination of nuclear power plants, 3:17521 
PRIMARY COOLANT CIRCUITS/FLOW REGULATORS 
Means for restricting out-flow of reactor cooling medium (Patent), 
3:18258 
PRIMARY COOLANT CIRCUITS/HEATERS 
New concept for high flux, high power rod heaters (PWR), 
3:17618 
PRIMARY COOLANT CIRCUITS/IMPURITIES 
Investigation of the impurity deposition rate of the plugging 
indicator (LMFBR), 3:17771 
PRIMARY COOLANT CIRCUITS/LEAK TESTING 
Survey of recent operating experience using leak detection 
systems to improve plant operation (BWR; PWR), 3:17571 
PRIMARY COOLANT CIRCUITS/LIQUID FLOW 
Altered transverse momentum transport in coolant flows during 
oscillatory instabilities (BWR), 3:17544 
PRIMARY COOLANT CIRCUITS/PIPES 
Reactor Primary Coolant System ce Rupture Study progress 
rt No. 40, April-June 1977 (BWR), 3:18103 (GEAP- 
NUREG-10207-40) 
PRIMARY COOLANT CIRCUITS/RADIOACTIVITY 
TRANSPORT 
Computer model for tritium transport in and release from the 
CRBRP and other LMFBRs, 3:17755 
PRIMARY COOLANT CIRCUITS/WATER CHEMISTRY 
Atomic power plant (Patent), 3:17589 
PRINTED CIRCUITS/FABRICATION 
Solder fused interconnections in multilayer circuits, 3:19522 
({SAND-77-0197) 
PROCESS DEVELOPMENT UNITS 
See also DEMONSTRATION PLANTS 
PILOT PLANTS 
PROCESS DEVELOPMENT UNITS/PERFORMANCE 
Experimental program for the development of peat gasification. 
Monthly status report, September 1-September 30, 1977, 3:17094 
(FE-2469-19) 
PROCESS HEAT/ENERGY DEMAND 
Survey of the applications of solar thermal energy systems to 
industrial process heat, 3:17262 
PROCESS HEAT/ENERGY TRANSPORT 
End-use application of chemical systems for energy transport 
(nuclear long-distance energy), 3:18370 
PROCESS HEAT/SOLAR HEATING 
Guide to demonstrations of energy conservation, solar energy and 
other new technologies: Energy Extension Service (Projects 
listed by state), 3:18509 (TID-28044) 
PROCESS HEAT/SOLAR PONDS 
Solar collector (up-date of previous package) (Apr 1977) 
(Engineering Materials), 3:17267 (CAPE-2546/1) 
PROCESS HEAT REACTORS/COAL GASIFICATION 
Gasification of coal and its future aspects regarding the use of heat 
from high-temperature nuclear reactors, 3:16395 
PROCESS HEAT REACTORS/HEAT EXCHANGERS 
Heat exchange between liquid lead and gases or solids, 3:17861 
PROCESS HEAT REACTORS/REACTOR MATERIALS 
Advanced gas cooled nuclear reactor materials evaluation and 
development program, 3:17666 (COO-2975-10) 
PROCESS HEAT REACTORS/SMELTING 
—— steel making by direct nuclear power application, 
17858 
PROCESS HEAT REACTORS/USES 
Nuclear energy in metallurgy. 3:17860 
PROCESSING/OPTIMIZATION 
— of processes with finite-time thermodynamics, 
718501 
PROCESSING/PROCESS HEAT 
Solar collector (up-date of previous package) (Apr 1977) 
(Engineering Materials) (9 drawings; solar process heat for 
Sohio uranium mill), 3:17267 (CAPE-2546/1) 
PROCESSING (DATA) 
See DATA PROCESSING 
PROCESSING (ORES) 
See ORE PROCESSING 
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PRODUCTION 
(Limited to industrial production; see also PARTICLE 
PRODUCTION.) 
PRODUCTION/TAXES 
Pollution control in a simplified general-equilibrium model with 
production externalities, 3:18334 
PROGRAMMING/ ACCURACY 
Accuracy of CDC 6600/7600 Fortran library functions, 3:20811 
(SAND-77-1038) 
PROGRAMMING/MANUALS 
User's guide to the Octopus computer network (the SHOC 
manual), 3:20824 (UCID-30048(Rev.4)) 
PROGRAMMING/RECOMMENDATIONS 
Practical approach to computer programming, 3:20819 (TREE- 
90 


1190) 
PROGRAMMING LANGUAGES 
See also BASIC 
Iteration theorems for the LL(k) languages, 3:20828 (UCRL- 
52379 


) 
PROGRAMMING LANGUAGES/MANUALS 

REBEL/BASIC: commands. A user's guide, 3:20822 (UCID- 
17685) 

REBEL/BASIC: methodology. A user's guide, 3:20823 (UCID- 
17686) 

PROJECT INDEPENDENCE 

Project Independence Evaluation System (PIES) documentation. 
Volume III. PIES oil and gas supply curves, 3:16769 (PB- 
271284) 

Project Independence Evaluation System (PIES) documentation. 
Volume V. Drilling profile and regional allocation by profit 
maximization, 3:16633 (PB-271285) 

PROJECTION SPARK CHAMBERS/DATA PROCESSING 
ey chambers and dE/dx at ISABELLE, 3:19651 (BNL- 
23423 


PROJECTION SPARK CHAMBERS/LINEAR MOMENTUM 
RESOLUTION 
— chambers and dE/dx at ISABELLE, 3:19651 (BNL- 
23423) 
PROLIFERATION 
Control of nuclear energy: new aims for the reform of 
international institutions, 3:18364 
Proceedings of National Energy Forum. Volume I, 3:18368 
Proliferation issues, 3:17024 
Proliferation issues, 3:17625 
PROLIFERATION/INTERNATIONAL CONTROL 
Nuclear power proliferation. Problems of international control, 
3:17016 
PROLIFERATION/RISK ASSESSMENT 
Methodology for comparative evaluation of nuclear fuel 
reprocessing techniques for advanced low proliferation risk fuel 
cycles, 3:16850 (BNL-23312) 
PROMETHAZINE 
See AMINES 
PROMETHIUM 147/BIOLOGICAL RADIATION EFFECTS 
Comparative evaluation of effects of thallium-204 and 
promethium-147 beta radiation on the skin of impuberal swine, 
3:19994 
Hot particle program (?'°Po, 7*Pu, *°°Pu, '*7Pm), 3:19992 (LA- 
6898-PR) 
PROMETHIUM 147/CARCINOGENESIS 
Hot particle program (7'°Po, 7°*Pu, 7°°Pu, '*7Pm), 3:19992 (LA- 
6898-PR) 
PROMETHIUM 147/TOXICITY 
Comparative evaluation of toxicity of cerium-144 and 
promethium-147 in rats, according to biochemical indices, 
3:20003 
PROMINENCES (SOLAR) 
See SOLAR PROMINENCES 
PROPANE/REMOVAL 
Modeling the process of removing ethane and propane from 
natural gas at the individual catalyst particle, 3:16751 
1,2,3-PROPANETRIOL 
See GLYCEROL 
PROPANONE 
See ACETONE 
PROPELLANTS/CHEMICAL COMPOSITION 
Thermodynamic and thermophysical properties of combustion 
products. Volume IV (N2O, based propellants), 3:19344 (TT-76- 
50007) 
PROPELLANTS/COMBUSTION PRODUCTS 
Thermodynamic and thermophysical properties of combustion 
products. Volume IV (N2O, based propellants), 3:19344 (TT-76- 
50007) 
PROPERTY VALUES 
Note on use of property values in estimating marginal willingness 
to pay for environmental quality, 3:18333 
PROTECTION (RADIATION) 
See RADIATION PROTECTION 
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PROTECTIVE CLOTHING 
See also GLOVES 
Glove permeability studies, 3:20055 (LA-6898-PR) 
PROTEINS 
See also = UCOPROTEINS 
HISTONES 
LIPOPROTEINS 
NUCLEOPROTEINS 
PEPTIDES 
PROTEINS/BINDING ENERGY 
Detection and distribution of intestinal calcium-binding protein in 
the young adult male guinea pig, 3:19912 
PROTEINS/BIOCHEMICAL REACTION KINETICS 
Effect of pressure upon the fluorescence of various flavodoxins, 
3:19827 


PROTEINS/BIOCHEMISTRY 
Histone composition of nucleosomes isolated from cultured 
Chinese hamster cells, 3:19830 
PROTEINS/BIOLOGICAL RADIATION EFFECTS 
Biosynthesis of proteins and RNA in chicks at the long term 
following single exposure to low doses of x-rays, 3:19980 
Nuclear proteins and DNA in rat myocardium myocytes 
following local irradiation (Gamma radiation), 3:19973 
PROTEINS/BIOSYNTHESIS 
B-aspartokinase from developing endosperm of maize (Protein 
quality in maize), 3:19838 
Biosynthesis of proteins and RNA in chicks at the long term 
following single exposure to low doses of x-rays, 3:19980 
Definitive role of known hormones in the regulation of net 
biosynthesis of five acute phase plasma proteins _— by the 
isolated perfused rat liver: corticosterone, 3:19873 
PROTEINS/DATA ACQUISITION SYSTEMS 
Protein data bank: a computer-based archival file for 
macromolecular structures, 3:19840 
PROTEINS/DATA COMPILATION 
Protein data bank: a computer-based archival file for 
macromolecular structures, 3:19840 
PROTEINS/FLUORESCENCE 
Effect of pressure upon the fluorescence of various flavodoxins, 


3:19827 
PROTEINS/NUCLEAR REACTION ANALYSIS 
Protein analysis using the reaction '*N(p,n)'*O, 3:19638 
PROTEINS/SPATIAL DISTRIBUTION 
Detection and distribution of intestinal calcium-binding protein in 
the young adult male guinea pig, 3:19912 
PROTEINS/SPECTRA 
Chemical physics, 3:19304 (ORNL-5297) 
PROTEINS/STRUCTURAL CHEMICAL ANALYSIS 
ESR studies of thiyl free radicals in relation to biological effects of 
radiation. Progress report, 3:19826 (USC-113P21X9) 
PROTEOLIPIDS 
See LIPOPROTEINS 
PROTON BEAMS/ENERGY LOSSES 
Spallation target physics and technology, 3:20385 (CONF-770107- 


) 
PROTON REACTIONS 
Absolute neutron yield measurements for protons on Li, Cu, Co 
and Be from threshold to 3 MeV, 3:20277 
Experiment and theory relevant to explosive nucleosynthesis 
(Isospin selection rules, cross sections), 3:20091 
PROTON REACTIONS/CAPTURE 
Ambiguities in the determination of quadrupole strength from (p 
vector, Yo), 3:20256 (RLO/1388-362) 

E1 and E2 strength in '*N(p vector, yo)'®O (8 to 18 MeV: angular 
distributions, excitation functions), 3:20266 (RLO/1388-362) 
High resolution proton elastic scattering: techniques and results 

(Cross sections, strength functions, resonance), 3:20260 
Radiative proton capture by carbon-12 (10 to 17 MeV: angular 
distributions), 3:20267 (RLO/1388-362) 
PROTON REACTIONS/CHARGE-EXCHANGE REACTIONS 
Half-life of °*Mn, 3:20293 
High resolution proton elastic scattering: techniques and results 
(Cross sections, strength functions, resonance), 3:20260 
PROTON REACTIONS/COMPOUND-NUCLEUS REACTIONS 
CRSEC: a general purpose Hauser-Feshbach code for the 
calculation of nuclear cross-sections and thermonuclear reaction 
rates, 3:20368 (UCID-17600) 
PROTON REACTIONS/ELASTIC SCATTERING 
Analyzing powers for the continuum portions of particle emission 
spectra (°*Cu(p,p), 18 MeV), 3:20304 (RLO/1388-362) 
Analyzing power in the 7°? Pb(p vector,po)?°7 Pb reaction near the 
os 1/2/ isobaric analog resonance, 3:20330 (RLO/1388- 
62) 
Differential cross sections for p-*He elastic scattering at GeV 
energies, 3:20254 
Elastic proton ‘He scattering near 1 GeV (Multiple diffraction 
theory), 3:20224 (ORO-5126-28) 
Experiments on proton-nucleus scattering, 3:20207 (LA-6926-C) 


PUGET SOUND/POLLUTION 


High resolution proton elastic scattering: techniques and results 
Cross sections, strength functions, resonance), 3:20260 
PROTON REACTIONS/INCLUSIVE INTERACTIONS 

Inclusive reactions and high momentum components in nuclei, 
3:20208 (LA-6926-C) 

Nuclear inclusive scattering with polarized protons, 3:20372 

Nuclear inclusive scattering with polarized protons, 3:20324 
(COO-307 1-230) 

PROTON REACTIONS/INELASTIC SCATTERING 

Cross sections relevant to gamma-ray astronomy, 3:20265 (RLO/ 
1388-362) 

Excitation function of the analyzing ae in the reaction 
58Ni(p,p’)°® Ni(2*, 1.45 MeV) (14.6 to 15.3 MeV), 3:20300 
(RLO/1388-362) 

Experiments on proton-nucleus scattering, 3:20207 (LA-6926-C) 

High resolution proton elastic scattering: techniques and results 
(Cross sections, strength functions, resonance), 3:20260 

PROTON REACTIONS/KNOCK-OUT REACTIONS 

— 7 relevant to gamma-ray astronomy, 3:20265 (RLO/ 

1388-362 
PROTON REACTIONS/MEETINGS 

Lectures from the LAMPF Summer School on nuclear structure 

with pions and protons, 3:20245 (LA-6926-C) 
PROTON REACTIONS/NUCLEAR CASCADES 
Spallation target physics and technology, 3:20385 (CONF-770107- 


PROTON REACTIONS/PICKUP REACTIONS 
4° Ar(p,d)**Ar reaction at E/sub p/ = 35 MeV, 3:20294 
PROTON RECOIL DETECTORS/SPECTRA UNFOLDING 
Retrieval of the energy spectrum in neutron TOF measurements, 
3:19646 (LA-7070-MS) 
PROTON TRANSPORT/COMPUTER CALCULATIONS 
Status of nucleon-meson transport computational capabilities, 
3:20374 (CONF-770107-) 
PROTON-NUCLEON INTERACTIONS 
See also PROTON-PROTON INTERACTIONS 
PROTON-NUCLEON INTERACTIONS/DEEP INELASTIC 
SCATTERING 
Study of quark structure functions, 3:20215 
PROTON-NUCLEON INTERACTIONS/PARTICLE 
PRODUCTION 
“Subthreshold” production of antiprotons and kaons in p-nucleus 
collisions, 3:20219 
PROTON-PROTON INTERACTIONS/ELASTIC SCATTERING 
Measurement of the polarization correlation coefficient C/sub n// 
sup — n//sup p/ in elastic pp scattering at 610 MeV, 
:20210 
PROTONS 
See also COSMIC PROTONS 
PROTONS/DOSIMETRY 
Physical dosimetry and radiobiology studies, 3:19936 (LA-6898- 
PR 


) 
PROTONS/ENERGY LOSSES 
Particle fluxes and energy deposition in infinite homogeneous air 
due to protons of energy 1-, 5-, 10-, and 20-GeV, 3:20375 
(ORNL/TM-6107) 
PROTONS/NUCLEAR REACTION YIELD 
Fragmentation of relativistic light nuclei: longitudinal and 
transverse momentum distributions (0.93 GeV/c/nucleon, 0.5 to 
11.5, cross sections, limiting fragmentation, nuclear structure, 
production mechanism), 3:20253 (LBL-6769) 
PROTONS/RBE 
Microdosimetric analysis of proton RBE in diploid yeast cells at 
logarithmic stage of growth, 3:19945 
Radiation sickness in monkeys induced by brief — and long- 
term gamma radiation (Macaca mulatta), 3:19976 
PROTONS/STRUCTURE FUNCTIONS 
Study of quark structure functions, 3:20215 
PROTOTYPE LARGE BREEDER REACTOR 
See PLBR REACTOR 
PSI RESONANCES/DECAY 
Study of D mesons produced in the decay of the psi (3772), 
3:20206 
PSTR REACTOR/USES 
Penn State’s Breazeale Nuclear Reactor Facility: a valuable water 
resources research tool, 3:18066 
PUBLIC OPINION 
Public opinion sampling as an element in resource-allocation 
decisions: a case study of a technique for reconciling scientific 
data and citizens desires, 3:18341 
PUBLIC UTILITIES/LOAD MANAGEMENT 
Regulatory incentives for efficient energy use, 3:18402 
PUBLIC UTILITIES/REGULATIONS 
Regulatory incentives for efficient energy use, 3:18402 
PUGET SOUND/POLLUTION 
Hydrocarbon studies in Pugent Sound and off the Washington 
Coast. Progress report, March 1976-February 1977 (Natural 
distribution in marine organisms and sediments and 
contamination by petroleum), 3:19768 (RLO/2225/T40-2) 





PULSARS/PLASMA 


PULSARS/PLASMA 
Injection of relativistic particles into the Crab Nebula, 3:20089 
PULSARS/STAR EVOLUTION 
Shortening of the period of binary x-ray pulsars as an indicator of 
the evolution of the normal components, 3:20092 
PULSE COLUMNS 
See EXTRACTION COLUMNS 
PULSE GENERATORS/DESIGN 
Pulse generator, low level input, dual redundant type (9 Apr 1968) 
(Engineering Materials) (39 drawings), 3:19539 (CAPE-2545) 
PULSTAR-BUFFALO REACTOR/REACTOR FUELING 
Refueling of the PULSTAR reactor at Buffalo, 3:18071 
PULSTAR-RALEIGH REACTOR/USES 
Project update: the economic success of university-type reactors, 
3:18064 
PUMPED STORAGE/ECONOMICS 
Energy storage on electric utility systems, 3:17435 
PUMPED STORAGE/TECHNOLOGY ASSESSMENT 
Energy storage on electric utility systems, 3:17435 
UMPS 


See also ELECTROMAGNETIC PUMPS 
SOLAR WATER PUMPS 
Safety coupling for disconnecting two shaft components (Patent), 
3:17948 


PUMPS/MONITORING 
Monitoring and diagnostic systems for power plant machinery 
(PWR, BWR), 3:17573 
PUMPS/PERFORMANCE 
Monitoring and diagnostic systems for power plant machinery 
(PWR, BWR), 3:17573 
PUMPS/PERFORMANCE TESTING 
Ocean Food and Energy Farm Project. Subtask 4. Preliminary 
design studies of substrate and upwelling systems. Volume 2. 
Artificial upwelling in support of the OFEF project. Progress 
report, 3:17180 (ERDA/USN/1027-3/2) 
PUMPS/POWER DEMAND 
Case study applications of venture analysis. Third monthly report, 
August 1977, 3:18622 (FE-2685-03) 
PUMPS/SEALS 
Gland system, especially for nuclear power plant circulation 
pumps (Patent), 3:17962 
PUMPS/SPECIFICATIONS 
Design report. Volume 11. Mechanical specifications, 3:16372 
(FE-1521-30) 
PUREX PROCESS 
Adaptations of centrifuge technology to active conditions of 
Purex process, 3:16867 
Hydrazoic acid distribution between TBP-dodecane and nitric 
acid solutions, 3:19262 
Reduction of plutonium(V]) to plutonium(IV) with NO» and NO 
gases, 3:16866 
PUREX PROCESS/MODIFICATIONS 
Actinide Partitioning and Transmutation Program. Progress 
report, April 1-June 30, 1977, 3:16908 (ORNL/TM-6056) 
VC 


(Polyvinyl chloride.) 
PVC/DATA ACQUISITION 
Plastics industry: rational use of energy program pilot study, 
3:18478 (NATO/CCMS-58) 
PVC/PRODUCTION 
Plastics industry: rational use of energy program pilot study, 
3:18478 (NATO/CCMS-58) 
PWR TYPE REACTORS 
See also ARKANSAS-2 REACTOR 
BIBLIS-A REACTOR 
BLUE HILLS-] REACTOR 
BLUE HILLS-2 REACTOR 
BOHUNICE ¥-1 REACTOR 
CALVERT CLIFFS-1 REACTOR 
CALVERT CLIFFS-2 REACTOR 
FARLEY-] REACTOR 
FARLEY-2 REACTOR 
GENKAI-] REACTOR 
GREIFSWALD-] REACTOR 
GREIFSWALD-2 REACTOR 
LOFT REACTOR 
LUCIE-] REACTOR 
MAINE YANKEE REACTOR 
MILLSTONE-2 REACTOR 
Ol-1 REACTOR 
Ol-2 REACTOR 
OTTO HAHN REACTOR 
PAKS-] REACTOR 
PAKS-2 REACTOR 
PALISADES-1 REACTOR 
POINT BEACH-] REACTOR 
POINT BEACH-2 REACTOR 
RANCHO SECO-] REACTOR 
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SELNI REACTOR 
TURKEY POINT-3 REACTOR 
TURKEY POINT-4 REACTOR 
WWER TYPE REACTORS 
ZION-1 REACTOR 
ZION-2 REACTOR 
PWR TYPE REACTORS/ACOUSTIC MONITORING 
Acoustic surveillance methods for improving availability of 
nuclear power plants, 3:17572 
PWR TYPE REACTORS/BLOWDOWN 
Effect of the separation of steam and air in blowdown transients, 
18206 


Effects of downstream geometry on the blowdown of a subcooled 
liquid, 3:18224 

High-pressure freon blowdown studies with an inlet break, 3:18223 

—— nonequilibrium model for blowdown processes, 

:17622 

Importance of early flow predictions and CHF correlation 
characteristics in RELAP4/MODS best-estimate blowdown 
calculations, 3:18219 

Nonequilibrium critical discharge of saturated and subcooled 
liquid Freon-11, 3:18134 

Phase-change front sma during reactor transients, 3:17621 

Subcompartment pressure-temperature response comparisons 
between analytical and experimental results, 3:18211 

Two-velocity two-phase flow model assuming one saturated 
phase, 3:17623 

PWR TYPE REACTORS/CONTAINMENT BUILDINGS 
a _ licensing of a flexible dual-containment approach, 
217552 
PWR TYPE REACTORS/CONTAINMENT SYSTEMS 

Containment for small pressurized water reactors, 3:17628 

Containment venting considerations for light-water reactor 
accidents, 3:18232 

Effect _— separation of steam and air in blowdown transients, 


Experimental technique for the determination of steam/air 
raction, 3:18205 

Pressure suppression system for a nuclear reactor plant (Patent), 
3:18244 


Reactor cavity pressurization relief with rotating neutron shield 
tanks, 3:18210 
Reducing the cost of nuclear power plants by eliminating 
containment and other systems, 3:17554 
Subcompartment pressure-temperature response comparisons 
between analytical and experimental results, 3:18211 
b= aaa comparison of alternate containment designs, 
17551 
PWR TYPE REACTORS/CONTROL ELEMENTS 
Pressurized water reactor (Patent), 3:17991 
PWR TYPE REACTORS/DESIGN BASIS ACCIDENTS 
Reactor safety, 3:18245 
PWR TYPE REACTORS/ECCS 
Effects of pressures and materials to the quenching of solids, 
3:18221 
Exxon Nuclear Company WREM-based generic PWR ECCS 
evaluation model: Palisades type combustion engineering plant 
large break example problem, 3:18132 (XN-75-64(A)) 
Initial results of SUNYAB/EPRI combined injection reflood 
studies, 3:18222 
Rewetting model using a generalized boiling curve, 3:18234 
PWR TYPE REACTORS/ELECTRIC GENERATORS 
Monitoring and diagnostic systems for power plant machinery, 
3:17573 
PWR TYPE REACTORS/ENGINEERED SAFETY SYSTEMS 
Consolidated program to evaluate class IE equipment qualification 
techniques, 3:17561 
In situ response time testing of temperature sensors, 3:17630 
Pressurized water reactor (Patent), 3:18241 
Reactor safety, 3:18245 
Reducing the cost of nuclear power plants by eliminating 
containment and other systems, 3:17554 
PWR TYPE REACTORS/FAILED ELEMENT DETECTION 
Probabilistic identification of failed core assemblies from gas tag 
relases, 3:17563 
PWR TYPE REACTORS/FAILED ELEMENT MONITORS 
Barycentric coordinates technique for resolution of multiple fuel 
failures with gas tagging, 3:17562 
Probabilistic identification of failed core assemblies from gas tag 
relases, 3:17563 
PWR TYPE REACTORS/FAILURE MODE ANALYSIS 
Reactor safety, 3:18247 
PWR TYPE REACTORS/FAULT TREE ANALYSIS 
Reactor safety, 3:18247 
PWR TYPE REACTORS/FEEDWATER HEATERS 
Feedwater preheater with two steam spaces (Patent), 3:17579 
Feedwater preheater with two steam chambers (Patent), 3:17580 
Feedwater preheater with two steam spaces (Patent), 3:17575 
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PWR TYPE REACTORS/FIRE PREVENTION 
Fire Protection Research Project, 3:18125 (SAND-77-1768C) 
PWR TYPE REACTORS/FUEL ASSEMBLIES 

Mark C fuel assembly: LOCA-seismic analyses, 3:18094 (BAW- 
10133) 

PWR TYPE REACTORS/FUEL CANS 

Effect of temperature nonuniformity on the diametral expansion of 
internally pressurized Zircaloy-4 cladding during transient 
heating in steam, 3:17548 

Effects of stress ow on ballooning behavior of Zircaloy 
cladding, 3:1821 

Solubility of TO nickel ferrite in high-temperature 
aqueous solution, 3:17606 

PWR TYPE REACTORS/FUEL CYCLE 

Economics of fuel cycle options in a PWR, 3:17845 

Fuel cycle cost sensitivity analysis for boiling and pressurized 
water reactors, 3:17848 

Low-decontamination approach to a proliferation-resistant fuel 
cycle, 3:17840 

LWR-HWR tandem fuel flow concept, 3:17625 

Planned cycle stretchout in PWRs, 3:17847 

Survey of alternative fuel cycle options without plutonium 
separation, 3:17837 

PWR TYPE REACTORS/FUEL ELEMENT FAILURE 

Effects of stress biaxiality on ballooning behavior of Zircaloy 
cladding, 3:18214 

Thermodynamics of the fuel fragmentation gas, 3:17550 

PWR TYPE REACTORS/FUEL ELEME 

Automated approach to predict pin power peaking factors in 
PWRs, 3:17653 

Behavior of irradiated oxide fuel, 3:17538 

Fission gas release from ThO2 and ThO2-‘JOz fuels, 3:17543 

Irradiation Effects Test Series: Test IE-3. Test results report, 
3:17601 (TREE-NUREG-1 106) 

Irradiation Effects Test Series: Scoping Test 2. Test results report 
(Thermal Fuels Behaviour Program), 3:17600 (TREE-NUREG- 
1044) 

Reconsiderations of gas release in molten metal fragmentation, 
3:17558 

Status of mechanical properties and models for LMFBR and 
LWR fuel element modeling, 3:17742 

PWR TYPE REACTORS/FUEL MANAGEMENT 

Core analysis experience in advanced reactor cycles, 3:17633 

Design of reload cores using optimal control theory, 3:17982 

Determination of PWR refueling fuel shuffles, 3:17651 

a speed in-core fuel management system for PWR’s, 3:17615 
a speed in-core fuel management system for PWRs, 3:17851 

uence of the poison management on the fuel management 
optimization, 3:17849 

Optimum fuel loading and coastdown operation for LWR power 
stations, 3:17846 

Upgrading nuclear-fuel management, 3:17533 

Using fuel performance prediction in light-water reactor fuel 
management, 3:17564 

PWR TYPE REACTORS/FUEL PELLETS 

Poolside examination results of EPRI/B and W demonstration fuel 

assemblies, 3:17616 
PWR TYPE REACTORS/FUEL PINS 

STRIKE3: transient heat conduction analysis with open hot 
channel DNBR evaluation, 3:17634 

TACO: fuel pin performance analysis, 3:18092 (BAW- 
10087A(Rev.1)) 

PWR TYPE REACTORS/FUEL POOLS 
Multichannel analysis of natural convection in a spent fuel pool, 
7566 
Planning, site preparation, and installation considerations for spent 
fuel storage expansion, 3:17574 
PWR TYPE REACTORS/FUEL RODS 
Analytical modeling of fuel rod ramp experiment, 3:17541 
— of Cs and I, release on LWR fuel performance calculations, 
717547 

Evaluation of the performance of ThO2-UO: in a large PWR-type 
fuel rod using the LIFE-THERMAL computer code, 3:17619 

Generalized model for predicting mass effluence during 
reflooding, 3:18216 

Poolside examination results of EPRI/B and W demonstration fuel 
assemblies, 3:17616 

Probabilistic assssment of fuel rod ballooning in large-bundle 
LOCA experiments, 3:18230 

Procedure for estimating the effect of fuel-pellet chips on the 
promotion of localized stresses in fuel rod cladding, 3:17617 

PWR TYPE REACTORS/FUEL-CLADDING INTERACTIONS 

Pellet-cladding interaction phenomena in unirradiated and 
irradiated PWR fuel rods, 3:18213 

Procedure for estimating the effect of fuel-pellet chips on the 
promotion of localized stresses in fuel rod cladding, 3:17617 

PWR TYPE REACTORS/FUEL-COOLANT INTERACTIONS 

Estimate on pressure buildup during steam explosions in LWR 

geometry, 3:17556 


PWR TYPE REACTORS/PRESSURE VESSELS 


Reconsiderations of gas release in molten metal fragmentation, 
:17558 


Steam explosion triggering experiments with oxidized corium-E 
simulants, 3:17555 

Thermal interaction of molten LWR core materials with water, 
3:18120 (SAND-77-0170C) 

Vapor explosion potentials at high interface temperatures, 3:17540 

PWR TYPE REACTORS/LEAK DETECTORS 
Survey of recent operating experience using leak detection 
systems to improve plant operation, 3:17571 
PWR TYPE REACTORS/LOAD MANAGEMENT 
Load factors of PWR: a statistical analysis, 3:17638 
PWR TYPE REACTORS/LOOSE PARTS MONITORING 

Noise diagnostics for safety assessment. Quarterly progress report, 

July-September 1977, 3:18119 (ORNL/NUREG/TM-161) 
PWR TYPE REACTORS/LOSS OF COOLANT 

Advanced Two-Phase Instrumentation Program. Quarterly 
progress report, April-June 1977, 3:18117 (ORNL/NUREG/ 
TM-140) 

Analytical methods description: reactor coolant system 
hydrodynamic loadings during a loss-of-coolant accident, 
3:18093 (BA W-10132) 

Availabilty of a pressurized water reactor pressure vessel after 
small LOCA, 3:18215 

Choice of a vent flow formulation for subcompartment analysis, 
3:18208 

Consideration of uncertainties in the specification of core hot 
channel factor limits, 3:18130 (WCAP-9181) 

Critical heat flux during a loss-of-coolant accident, 3:18137 

Effects of pressures and materials to the quenching of solids, 
3:18221 

Fission product gamma-ray energy absorption in emergency 
cooling solutions, 3:18212 

Generalized model for predicting mass effluence during 
reflooding, 3:18216 

Initial results of SUNYAB/EPRI combined injection reflood 
studies, 3:18222 

LOFT broken loop mass flow measurements uncertainty analysis, 
3:18127 (TREE-NUREG-1191) 

Mark C fuel assembly: LOCA-seismic analyses, 3:18094 (BAW- 
10133) 

Nonequilbrium states in the evaluation of containment pressure- 
temperature transients, 3:18209 

Post-LOCA long term cooling evaluation model, 3:18095 
(CENPD-254) 

Probabilistic assssment of fuel rod ballooning in large-bundle 
LOCA experiments, 3:18230 

Reactor cavity pressurization relief with rotating neutron shield 
tanks, 3:18210 

TACO: fuel pin performance analysis, 3:18092 (BAW- 
10087A(Rev.1)) 

UCB experimental study of reflood heat transfer, 3:18220 

WRAP: user convenient relap code package, 3:18098 (DP-MS-77- 
103) 

PWR TYPE REACTORS/MELTDOWN 

Finite-difference methods in multi-dimensional two-phase flow, 
3:18109 (LA-UR-77-2378) 

Influence of stream condensation on the reraoval of post-accident 
airborne particles, 3:17549 

PWR TYPE REACTORS/MOLTEN METAL-WATER 

REACTIONS 

Estimate on pressure buildup during steam explosions in LWR 
geometry, 3:17556 

Reconsiderations of gas release in molten metal fragmentation, 
3:17558 

Steam explosion triggering experiments with oxidized corium-E 
simulants, 3:17555 

Vapor film collapse during subcooled film boiling and its 
application to molten metal coolant interactions, 3:17557 

PWR TYPE REACTORS/PERSONNEL 
Techniques to reduce occupational radiation exposures, 3:18239 
PWR TYPE REACTORS/POWER DISTRIBUTION 

Experimental verification of power distributions calculated with 
the FLAME3 nodal code, 3:17652 

Synthesis of in-core power distributions from tri-level ex-core 
detectors, 3:17650 

PWR TYPE REACTORS/PRESSURE SUPPRESSION 

Pressure suppression system for a nuclear reactor plant (Patent), 

3:18244 
PWR TYPE REACTORS/PRESSURE VESSELS 

Availabilty of a pressurized water reactor pressure vessel after 
small LOCA, 3:18215 

Bursting protection for pressure vessels (Patent), 3:18242 

Heavy-Section Steel Technology Program, 3:18911 (NUREG- 
0185) 

Improved ultrasonic non-destructive testing of pressure vessels, 
3:17532 (NUREG-0185) 

Nuclear reactor vessel integrity, 3:17525 (CONF-750677-P1) 





PWR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 


Program to develop acoustic emission-flow relationship for 
inservice monitoring of nuclear pressure vessels. Progress 
report, February 1-July 1, 1977, 3:17524 (BNWL-2232-2) 

PWR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 

Descriptive model for pressurized water reactor crud, 3:17644 

New concept for high flux, high power rod heaters, 3:17618 

Survey of recent operating experience using leak detection 
systems to improve plant operation, 3:17571 

PWR TYPE REACTORS/PUMPS 

Monitoring and diagnostic systems for power plant machinery, 

3:17573 
PWR TYPE REACTORS/QUALITY ASSURANCE 

Westinghouse Water Reactor Divisions quality assurance plan, 
3.17602 (WCAP-8370(Rev.8A)) 

PWR TYPE REACTORS/RADIOACTIVE EFFLUENTS 

Basic concept concerning the calculation of exposure dose to be 
compared with the objective dose around power generating 
LWR plants, 3:18014 

Guidelines on the evaluation of objective radiation dose around 

wer generating LWR plants, 3:18013 
PWR TYPE REACTORS/REACTIVITY COEFFICIENTS 

On-line estimation of differential rod worth and feedback 

coefficients for a PWR, 3:17657 
PWR TYPE REACTORS/REACTOR ACCIDENTS 

Application of statistical techniques to the sensitivity analysis of 
problem 2, 3:18218 

Containment venting considerations for light-water reactor 
accidents, 3:18232 

PWR TYPE REACTORS/REACTOR COMPONENTS 

Acoustic surveillance methods for improving availability of 
nuclear power plants, 3:17572 

Radiation exposure from neutron activation products at the end of 
LWR lifetime, 3:17637 

PWR TYPE REACTORS/REACTOR CONTROL SYSTEMS 

Core power margin gains by stochastic simulation of Combustion 
Sagmareing monitoring and protective systems (COLSS/CPC), 
3:17983 


Design of reload cores using optimal control theory, 3:17982 
Maneuvering strategies using optimal control theory, 3:17981 
New load-follow strategy for improved return-to-power 
capability, 3:17988 
Nuclear generating station performance improvement using the 
reactor power cutback system, 3:17989 
Reevaluation of the spectral shift control reactor, 3:17626 
PWR TYPE REACTORS/REACTOR COOLING SYSTEMS 
Analytical methods description: reactor coolant system 
hydrodynamic loadings during a loss-of-coolant accident, 
3:18093 (BA W-10132) 
Corrosion in nuclear power plants, 3:17526 (CONF-771091-1) 
Getting at the source; reducing radiation fields, 3:18236 
Prevention of stress corrosion cracking in nuclear power plants, 
3:17576 
PWR corrosion products: synthesis and significance, 3:17636 
Radiochemical management of reactor coolant, 3:17577 
User's guide to input for WRAP: a water reactor analysis package, 
3:17527 (DPST-NUREG-77-2) 
PWR TYPE REACTORS/REACTOR CORES 
Power peaking nuclear reliability factors, 3:17598 (BAW-10119) 
PWR TYPE REACTORS/REACTOR FUELING 
— assembly reload system optimization for LWR’s, 
:17581 
PWR TYPE REACTORS/REACTOR INSTRUMENTATION 
Multisection ex-core detector spatial weighting functions, 3:17629 
PWR TYPE REACTORS/REACTOR KINETICS 
Coarse-mesh flux-expansion method for the analysis of space-time 
effects in large light water reactor cores, 3:17536 
Core power margin gains by stochastic simulation of Combustion 
we monitoring and protective systems (COLSS/CPC), 
ef 


Experimental verification of the higher order nodal depletion 
program MEDIUM-2, 3:17894 
Investigations of LWR design modifications for improved in-core 
plutonium utilization, 3:18080 i 
Reevaluation of the spectral shift control reactor, 3:17626 
PWR TYPE REACTORS/REACTOR NOISE 
Noise diagnostics for safety assessment. Quarterly progress report, 
July-September 1977, 3:18119 (ORNL/NUREG/TM-161) 
PWR TYPE REACTORS/REACTOR OPERATION 
Nuclear unit productivity analysis, 1976 update, 3:17529 (EPRI- 
NP-559-SR) 
PWR TYPE REACTORS/REACTOR PROTECTION SYSTEMS 
Core power margin gains by stochastic simulation of Combustion 
ns monitoring and protective systems (COLSS/CPC), 


New core protection and surveillance system, 3:17654 

Reactor protection system, 3:17597 (BAW-10085(Rev.2)) 

Reactor safety, 3:18245 

Thermal margin routine for on-line digital core protective 
systems, 3:17632 
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PWR TYPE REACTORS/REACTOR SIMULATORS 
Hybrid computer simulator for studying xenon spatial effects in 
large pressurized water reactors, 3:17661 
Pressurized water reactor nuclear power training center, 3:17659 
PWR TYPE REACTORS/RESEARCH PROGRAMS 
Light water reactor safety research program. Quarterly report, 
January-March 1977 (Cerium-concrete interactions; vapor 
explosions), 3:18122 (SAND-77-1249) 
PWR TYPE REACTORS/SECONDARY COOLANT CIRCUITS 
Three years’ operating experience with AVT in Westinghouse 
steam generators, 3:17641 
PWR TYPE REACTORS/SPECIFICATIONS 
Reactor safety, 3:18245 
PWR TYPE REACTORS/STEAM GENERATORS 
Experience in Combustion Engineering, Inc. steam generators, 
3:17643 
Steam generator (Patent), 3:17660 
Steam generator with a preheater (Patent), 3:17664 
Steam generator (Patent), 3:17662 
Steam generator (Patent), 3:17663 
Steam generator Tube Integrity Program. Quarterly report, 
January 1-March 31, 1977, 3:17599 (BNWL-2314) 
Three years’ operating experience with AVT in Westinghouse 
steam generators, 3:17641 
PWR TYPE REACTORS/THORIUM CYCLE 
Fission gas release from ThO2z and ThO2-UO; fuels, 3:17543 
Realities of utilizing thorium-based fuels in LWRs and LMFBRs, 
3:17743 
PWR TYPE REACTORS/TWO-DIMENSIONAL 
CALCULATIONS 
LWR plutonium isotopics calculations with the ARMP system, 
3:17656 
PWR TYPE REACTORS/XENON OSCILLATIONS 
Hybrid computer simulator for studying xenon spatial effects in 
large pressurized water reactors, 3:17661 
Time-optimal control of spatial xenon oscillations to generalized 
target, 3:17620 
PYRENE/ELECTRONIC STRUCTURE 
Electronic transitions of some pi-molecular charge transfer 
complexes (Anthracene-pyromellitic dianhydride (PMDA) or 
pyrene-PMDA in naphthalene-PMDA host), 3:19303 (IS-T-788) 
PYRITE/REMOVAL 
Physical desulfurization of Iowa coal by flotation, 3:16357 (IS- 
ICP-47) 
PYRITES/CHEMICAL ANALYSIS 
Use of small accelerators for mineralogical studies, 3:19255 
PYROLYSIS/MATHEMATICAL MODELS 
Optimization of pyrolytic conversion of coal to clean fuel. 
Quarterly report, October-December 1976, 3:16418 (FE-2253-4) 
PYROLYTIC CARBON/BAKING 
Outgassing of space quality carbons and graphites, 3:19175 (BMI- 
X-682) 
PYROLYTIC CARBON/DEGASSING 
Outgassing of space quality carbons and graphites, 3:19175 (BMI- 


X-682) 
PYROLYTIC CARBON/MICROSTRUCTURE 
Relationship of microstructural components in pyrocarbon 
coatings to irradiation performance (Fast neutron irradiation), 
3:19208 
PYROLYTIC CARBON/PHONONS 
Temperature dependence of phonons in pyrolitic graphite, 3:19198 
(BNL-23182) 
PYROLYTIC CARBON/PHYSICAL RADIATION EFFECTS 
Relationship of microstructural components in pyrocarbon 
— to irradiation performance (Fast neutron irradiation), 


Q 


QATAR/PETROLEUM 
Arab oil producers and alternative sources of energy, 3:18432 
QUAD CITIES-1 REACTOR/FUEL RODS 
GE/EPRI Quad Cities | plutonium recycle nuclear and fuel 
performance measurements, 3:17850 
QUAD CITIES-1 REACTOR/PLUTONIUM RECYCLE 
GE/EPRI Quad Cities | plutonium recycle nuclear and fuel 
performance measurements, 3:17850 
QUALITY ASSURANCE 
Westinghouse Water Reactor Divisions quality assurance plan, 
3:17602 (WCAP-8370(Rev.8A)) 
QUALITY ASSURANCE/COST BENEFIT ANALYSIS 
Cost benefits of quality assurance, 3:17515 
Quality assurance cost effectiveness, 3:17516 
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QUANTUM CHROMODYNAMICS/POMERANCHUK 

PARTICLES 

Bare pomeron graph in two-dimensional QCD, 3:20228 
QUANTUM MECHANICS/ENERGY LEVELS 

Zero Monte Carlo error on quantum mechanics is easier, 3:20157 
QUARK MODEL/STRUCTURE FUNCTIONS 

Study of quark structure functions, 3:20215 
QUEBEC/BUILDINGS 

Appropriate technology and energy conservation: a Canadian 

experience (Indian communities), 3:18401 

QUEENSLAND/PETROLEUM DEPOSITS 

Seismic survey in the Cooper Basin in Queensland, 3:16601 


RADAR 
See also RADIO EQUIPMENT 
RADAR/BIOLOGICAL EFFECTS 
Symposium on biological effects and measurement of radio 
frequency/microwaves, 3:20052 (FDA-77-8026) 
RADIATION ACCIDENTS/MEETINGS 
Handling of radiation accidents 1977. Proceedings series, 3:20059 
(STI/PUB-463) 
RADIATION CHEMISTRY/MEETINGS 
Proceedings of the fourth Tihany symposium on radiation 
chemistry, 3:19328 
RADIATION CHEMISTRY/RESEARCH PROGRAMS 
Research concerning ionic and free radical reactions in radiation 
chemistry. Progress report, September 15, 1976-September 15, 
1977, 3:19325 (ORO-2968-111) 
RADIATION DAMAGE (BIOLOGICAL) 
See RADIATION INJURIES 
RADIATION DAMAGE (NONBIOLOGIC) 
See RADIATION EFFECTS 
RADIATION DETECTORS 
See also BEAM MONITORS 
CHERENKOV COUNTERS 
IONIZATION CHAMBERS 
NEUTRON DETECTORS 
RADIATION MONITORS 
SHOWER COUNTERS 
TELESCOPE COUNTERS 
Summary of activity. Topic I: detectors and experiments (High- 
energy detectors for use at ISABELLE), 3:19649 (BNL-23421) 
RADIATION DETECTORS/CALIBRATION 
Measurements for the safe use of radiation, 3:19956 (NBS-SP-456) 
RADIATION DOSES/COMPUTER CALCULATIONS 
Computer codes for the assessment of radionuclides released to 
the environment, 3:19737 
RADIATION DOSES/DATA COMPILATION 
Radiological quality of the environment in the United States, 1977 
(Radiation dose to U.S. population from various sources of 
ionizing and nonionizing radiations (1977 summary report)), 
3:19951 (EPA-520/1-77-009) 
RADIATION DOSES/DEPTH DOSE DISTRIBUTIONS 
Neutron fluence-to-dose-index conversion factors based on the 
standard ICRV phantom (0.1 to 20.0 MeV), 3:20425 
RADIATION DOSES/DOSE EQUIVALENTS 
Neutron fluence-to-dose-index conversion factors based on the 
standard ICRV phantom (0.1 to 20.0 MeV), 3:20425 
RADIATION DOSES/EXTERNAL IRRADIATION 
Radiological quality of the environment in the United States, 1977 
(Radiation dose to U.S. population from various sources of 
ionizing and nonionizing radiations (1977 summary report)), 
3:19951 (EPA-520/1-77-009) 
RADIATION DOSES/INTERNAL IRRADIATION 
Radiological quality of the environment in the United States, 1977 
(Radiation dose to U.S. population from various sources of 
ionizing and nonionizing radiations (1977 summary report)), 
3:19951 (EPA-520/1-77-009) 
RADIATION DOSES/MATHEMATICAL MODELS 
Building shielding effects on radiation doses from routine 
radionuclide releases, 3:19726 (CONF-771109-72) 
RADIATION DOSIMETRY 
See DOSIMETRY 
RADIATION EFFECTS 
See also BIOLOGICAL RADIATION EFFECTS 
PHYSICAL RADIATION EFFECTS 
RADIATION EFFECTS/MEETINGS 
Radiation effects on solid surfaces, 3:19236 
RADIATION EXPOSURE (DOSES) 
See RADIATION DOSES 
RADIATION HAZARDS 
Relative spent fuel pool hazard, 3:18233 


RADIOACTIVE AEROSOLS/PRECIPITATION 


RADIATION HYGIENE 
See RADIATION PROTECTION 
RADIATION INJURIES 
Therapeutic effect of taurine on radiation lesions (Gamma 
radiation, mice, hamsters, quinea pigs, dogs), 3:19975 
RADIATION INJURIES/BIOLOGICAL RECOVERY 
Patterns of postradiation recovery of the organism following 
external nonuniform irradiation. 1. Postradiation recovery from 
cutaneous form of radiation lesion in rats (X radiation), 3:19979 
RADIATION MONITORS 
Environmental radiation monitoring system in nuclear power 
plant, 3:17951 
RADIATION PROTECTION 
Report of State and local radiological health programs, fiscal year 
1976, 3:19952 (FDA-77-8034) 
RADIATION SAFETY 
See RADIATION PROTECTION 
RADIATION SOURCES 
(For cosmic sources of radiation see also COSMIC GAMMA 
SOURCES, COSMIC RADIO SOURCES, and COSMIC X- 
RAY SOURCES.) 
See also ALPHA SOURCES 
X-RAY SOURCES 
RADIATION SOURCES/DATA COMPILATION 
Radiological quality of the environment in the United States, 1977 
(Radiation dose to U.S. population from various sources of 
ionizing and nonionizing radiations (1977 summary report)), 
3:19951 (EPA-520/1-77-009) 
RADIATION TRANSPORT 
See also NEUTRON TRANSPORT 
PROTON TRANSPORT 
RADIATION TRANSPORT/MULTIGROUP THEORY 
Angular biasing of the collision process in multigroup Monte 
Carlo calculations, 3:20378 
RADIATIVE COOLING 
Nocturnal and diurnal performances of selective radiators, 3:17226 
RADIATORS/PERFORMANCE 
Nocturnal heat rejection by skyward radiation, 3:17404 
RADICALS/BIOCHEMICAL REACTION KINETICS 
Initial localization of free valence in the nucleoprotein complex 
with exposure of frozen aqueous solutions thereof to radiation 
(Gamma radiation), 3:19930 
RADICALS/ELECTRON SPIN RESONANCE 
Chemical physics, 3:19304 (ORNL-5297) 
RADIO EQUIPMENT 
See also ANTENNAS 
COMMUNICATIONS 
RADAR 
RADIO EQUIPMENT/USES 
Radio in the Community’s coal mines, 3:16509 
RADIO RECEIVERS 
See RADIO EQUIPMENT 
RADIO TRANSMITTERS 
See RADIO EQUIPMENT 
RADIOACTIVE AEROSOLS 
Application of acoustic agglomerators for emergency use in 
LMFBR plants, 3:17754 
Gravitational agglomeration of aerosols (LMFBR), 3:17753 
Influence of stream condensation on the removal of post-accident 
airborne particles (BWR, PWR), 3:17549 
Measurements of sodium oxide agglomerate properties (LMFBR), 
3:17751 
Some approximations in aerosol behavior models for source-term 
computation (LMFBR), 3:17752 
RADIOACTIVE AEROSOLS/AERODYNAMICS 
Considerations in the behavior of aerosols in gloveboxes. I. 
Models, 3:19723 (BNWL-2382) 
RADIOACTIVE AEROSOLS/DIFFUSION 
Considerations in the behavior of aerosols in gloveboxes. I. 
Models, 3:19723 (BNWL-2382) 
Empirical investigations of the diffusion of waste air plumes in the 
atmosphere, 3:19700 
RADIOACTIVE AEROSOLS/ENVIRONMENTAL 
TRANSPORT 
Characterization of airborne plutonium-bearing particles from a 
nuclear fuel reprocessing plant, 3:19727 (DP-1470) 
RADIOACTIVE AEROSOLS/FILTERS 
Filter testing and development for prolonged transuranic service 
and waste reduction, 3:19734 (RFP-2635) 
RADIOACTIVE AEROSOLS/FILTRATION 
Filtration of sodium fire aerosols, 3:18161 
RADIOACTIVE AEROSOLS/INHALATION 
Inhalation dose conversion factors for various radionuclides 
associated with Liquid Metal Fast Breeder Reactors. Part 2, 
3:19995 (GEFR-00257) 
RADIOACTIVE AEROSOLS/PRECIPITATION SCAVENGING 
Rainout assessment: the ACRA system and summaries of 
simulation results (Computer systems to estimate threats from 





RADIOACTIVE BIOLOGICAL WASTES 


precipitation scavenging of radioactive debris clouds from 
nuclear weapons), 3:19731 (LA-6763) 
RADIOACTIVE BIOLOGICAL WASTES 
See RADIOACTIVE WASTES 
RADIOACTIVE CLOUDS/ENVIRONMENTAL TRANSPORT 
Rainout assessment: the ACRA system and summaries of 
simulation results (Computer systems to estimate threats from 
precipitation scavenging of radioactive debris clouds from 
nuclear weapons), 3:19731 (LA-6763) 
RADIOACTIVE EFFLUENTS 
See also RADIOACTIVE WASTES 
Radioactive effluents from nuclear power stations in Europe, 
1970-1974, 3:18012 
RADIOACTIVE EFFLUENTS/BIOLOGICAL EFFECTS 
Design and analysis of aquatic monitoring programs at nuclear 
power plants (Concept of control and treatment station pairs 
applicable to monitoring effects of chemical, radioactive, or 
thermal effluents), 3:19783 (PNL-2423) 
RADIOACTIVE EFFLUENTS/DECONTAMINATION 
Chemistry research and development. Research and development 
semiannual progress report, January-June 1977, 3:19339 (RFP- 


2680-A 
RADIOACTIVE EFFLUENTS/ENVIRONMENTAL EFFECTS 

Releases of radioactivity from uranium mills and effluent 
treatment costs (Stabilization of uranium mill tailings), 3:19725 
(CONF-771 109-63) 

RADIOACTIVE EFFLUENTS/ENVIRONMENTAL 

TRANSPORT 

Atmospheric Release Advisory Capability (ARAC): update 1977 
(Atmospheric monitoring of effluents from DOE nuclear 
facilities), 3:19736 (UCRL-80239) 

Building shielding effects on radiation doses from routine 
radionuclide releases, 3:19726 (CONF-771 109-72) 

Comparison of observed average concentrations of ®**Kr with 
calculated values obtained from a wind rose model and a time- 
dependent wind trajectory model, 3:19687 (DP-MS-77-15) 

Computer codes for the assessment of radionuclides released to 
the environment, 3:19737 

Evaluation of models for assessing compliance with environmental 
radiation regulations, 3:19724 (CONF-771109-51) 

Modeling the dispersion of atmospheric pollution using cubic 
splines and Chapeau functions, 3:19686 (DP-MS-76-83) 

Transfer coefficients for the prediction of the dose to man via the 
forage-cow-milk pathway from radionuclides released to the 
biosphere, 3:20000 (UCRL-51939 

RADIOACTIVE EFFLUENTS/MAXIMUM PERMISSIBLE 

ACTIVITY 

Evaluation of models for assessing compliance with environmental 
radiation regulations, 3:19724 (CONF-771109-51) 

RADIOACTIVE EFFLUENTS/MONITORING 

Nuclear waste management quarterly progress report, April-June 
1977, 3:16890 (BNWL-2377-2) 

RADIOACTIVE EFFLUENTS/RADIATION DOSES 

Basic concept concerning the calculation of exposure dose to be 
compared with the objective dose around power generating 
LWR plants, 3:18014 

Guidelines on the evaluation of objective radiation dose around 
power generating LWR plants, 3:18013 

RADIOACTIVE EFFLUENTS/RADIATION MONITORING 

Atmospheric Release Advisory Capability (ARAC): update 1977 
(Atmospheric monitoring of effluents from DOE nuclear 
facilities), 3:19736 (UCRL-80239) 

RADIOACTIVE MATERIALS/CONTAINMENT BUILDINGS 

Reusable frame greenhouse that saves money and erection time 
and reduces waste generation, 3:19403 

RADIOACTIVE MATERIALS/CUTTING 

Remote disassembly of radioactively contaminated vessels by 
means of an arc saw, 3:16888 (ARH-SA-289) 

RADIOACTIVE MATERIALS/ENVIRONMENTAL EFFECTS 

Final environmental! statement on the transportation of radioactive 
material by air and other modes, 3:16876 (NUREG-0170(Vol.1)) 

Final environmental statement on the transportation of radioactive 
material by air and other modes, 3:16877 (NUREG-0170(Vol.2)) 

RADIOACTIVE MATERIALS/PACKAGING 

Directory of certificates of compliance for radioactive materials 
packages. Volume 1. Summary report of NRC approved 
packages, 3:19439 (NUREG-0383(Vol.1)) 

Directory of certificates of compliance for radioactive materials 

packages. Volume 2. Certificates of compliance, 3:19440 
(NUREG-0383(Vol.2)) 
RADIOACTIVE MATERIALS/TRANSPORT 

Final environmental statement on the transportation of radioactive 
material by air and other modes, 3:16876 (NUREG-0170(Vol.1)) 

Final environmental statement on the transportation of radioactive 
material by air and other modes, 3:16877 (NUREG-0170(Vol.2)) 

Transport of radioactive materials in the United States, 3:16879 

RADIOACTIVE MINERALS 
See also URANIUM MINERALS 
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RADIOACTIVE MINERALS/MILLING 
Identification of actinon in the air in the presence of other 
emanations (Radon-219 in mine air), 3:19738 (ORNL-tr-4500) 
RADIOACTIVE MINERALS/MINING 
Identification of actinon in the air in the presence of other 
emanations (Radon-219 in mine air), 3:19738 (ORNL-tr-4500) 
RADIOACTIVE PARTICULATES 
See PARTICLES 
RADIOACTIVE TRACER LOGGING 
16N tagging of water for transient flow measurements, 3:19654 
RADIOACTIVE WASTE DISPOSAL 


See also SHAFT EXCAVATIONS 
STACK DISPOSAL 
Disposal of toxic and radioactive wastes, 3:16981 
Proceedings of National Energy Forum. Volume I, 3:18368 
RADIOACTIVE WASTE DISPOSAL/COST 
Engineering assessment of inactive uranium mill tailings new and 
old Rifle site, Rifle, Colorado. Phase II, Title I, 3:16997 (GJT- 


10) 
RADIOACTIVE WASTE DISPOSAL/DOCUMENTATION 
National Waste Terminal Storage Program: information 
management plan. Volume II. Plan description, 3:16975 (Y/ 
OWI/SUB-77/16535/6) 
RADIOACTIVE WASTE DISPOSAL/ENVIRONMENTAL 
IMPACTS 
Environmental studies for the WIPP, 3:16983 
RADIOACTIVE WASTE DISPOSAL/GEOLOGIC DEPOSITS 
Geologic feasibility of talc and serpentinite bodies from the 
Appalachian Mountain Region of eastern United States with 
regard to siting of radioactive-waste repositories. Final report, 
3:16951 (ORNL/SUB-4496/1) 
RADIOACTIVE WASTE DISPOSAL/GROUND RELEASE 
Safety evaluation of the ground disposal of radioactive wastes. I. 
Influence of Ca?* on the distribution coefficients of radioactive 
cations to ion exchangers, 3:16994 (ORNL-tr-4439) 
RADIOACTIVE WASTE DISPOSAL/LECTURES 
Disposal of nuclear wastes, 3:16992 
RADIOACTIVE WASTE DISPOSAL/MARINE DISPOSAL 
Mid-plate, mid-gyre seabed assessment program for nuclear waste 
disposal. Final report, 3:16938 (COO/2440-1) 
Radioactive-waste ocean dumping will have negligible 
enviromental impact. Conclusion of draft assessment of NSB, 
3:16991 
Seabed Disposal Program. Annual report, January-December 
1976. Part II, 3:16955 (SAND-77-1270) 
RADIOACTIVE WASTE DISPOSAL/MILL TAILINGS 
Engineering assessment of inactive uranium mill tailings new and 
old Rifle site, Rifle, Colorado. Phase II, Title I, 3:16997 (GJT- 
10) 
Engineering assessment of inactive uranium mill tailings, Maybell 
site, Maybell, Colorado. Phase II, Title I, 3:16999 (GJT-11) 
RADIOACTIVE WASTE DISPOSAL/RESEARCH 
PROGRAMS 
Mid-plate, mid-gyre seabed assessment program for nuclear waste 
disposal. Final report, 3:16938 (COO/2440-1) 
RADIOACTIVE WASTE DISPOSAL/SAFETY 
Safety evaluation of asphalt products for final disposal, 3:16898 
RADIOACTIVE WASTE DISPOSAL/SALT DEPOSITS 
Conceptual design of the Waste Isolation Pilot Plant for ERDA 
TRU waste, 3:16948 
Geologic investigation of the Virgin River Valley salt deposits, 
Clark County, southeastern Nevada, to investigate their 
suitability for possible storage of radioactive waste material as 
of September 1977, 3:16978 (Y/OWI/SUB-77/22328) 
Investigation of the utility of Gulf Coast salt domes for the storage 
or disposal of radioactive wastes, 3:16950 (ORNL/Sub-41 12/10) 
Storage and release of radiation energy in salt in radioactive waste 
repositories, 3:16946 (ORNL-5058) 
Thermally induced movement of nuclear waste canisters in salt 
formations, 3:16984 
Waste Isolation Pilot Plant high-level waste experimental 
program, 3:16985 
Waste Isolation Pilot Plant transuranic wastes experimental 
program, 3:16986 
RADIOACTIVE WASTE DISPOSAL/SITE SELECTION 
Site evaluation for the Waste Isolation Pilot Plant (WIPP), 
southeastern New Mexico, 3:16982 
RADIOACTIVE WASTE DISPOSAL/SOLID WASTES 
Assessment of DOE low-level radioactive solid waste disposal 
storage activities: task 103. Final report, 3:16933 (BMI-1984) 
RADIOACTIVE WASTE DISPOSAL/SOLIDIFICATION 
Disposal of nuclear wastes, 3:16993 
RADIOACTIVE WASTE DISPOSAL/TECHNOLOGY 
ASSESSMENT 
Assessment of DOE low-level radioactive solid waste disposal 
storage activities: task 103. Final report, 3:16933 (BMI-1984) 
RADIOACTIVE WASTE DISPOSAL/TRANSMUTATION 
Actinide transmutation in fission reactors, 3:16989 
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RADIOACTIVE WASTE DISPOSAL/UNDERGROUND 
DISPOSAL 
Analysis of transient history of underground excavations for 

radioactive waste isolation, 3:16976 (Y/OWI/SUB-77/22303/ 
P6) 
Behavior of gaseous iodine in sand, 3:16995 (ORNL-tr-4550) 
NRC Task Force report on review of the Federal/State program 
for regulation of commercial low-level radioactive waste burial 
grounds. Analysis of public comments, 3:16945 (NUREG- 
0217(Suppl.1)) 

RADIOACTIVE WASTE FACILITIES 
History and environmental setting of LASL near-surface land 

disposal facilities for radioactive wastes (Areas A, B, C, D, E, 
F, G, and T). A source document, 3:16943 (LA-6848- 
MS(Vol.1)) 

History and environmental setting of LASL near-surface land 
disposal facilities for radioactive wastes (Areas A, B, C, D, E, 
F, G, and T). Appendixes (Appendices only), 3:16944 (LA- 
6848-MS(Vol.2)) 

RADIOACTIVE WASTE FACILITIES/DESIGN 
Conceptual design of the Waste Isolation Pilot Plant for ERDA 

TRU waste, 3:16948 

RADIOACTIVE WASTE FACILITIES/ENVIRONMENTAL 
IMPACTS 
Environmental studies for the WIPP, 3:16983 

RADIOACTIVE WASTE FACILITIES/MAINTENANCE 
Remote handling of process filters for the new waste calcining 

facility, 3:16923 

RADIOACTIVE WASTE FACILITIES/OPERATION 

Set-up and start-up of the batch-operated VERA denitration plant, 
3:16910 (BNWL-tr-282) 

RADIOACTIVE WASTE FACILITIES/REMOTE HANDLING 
EQUIPMENT 
Remote handling of process filters for the new waste calcining 

facility, 3:16923 
RADIOACTIVE WASTE FACILITIES/SAFETY 
Supplement to safety analysis report for the 325 Radiochemistry 
Building, 3:17004 (BNWL-2269) 
RADIOACTIVE WASTE MANAGEMENT 
See also RADIOACTIVE WASTE STORAGE 

Chemistry of nuclear waste disposal. Report about an in-service 
training seminar organized by the Gesellschaft Deutscher 
Chemiker in Gerlos, Austria from March 6th to 11th, 1977, 
3:16897 

Waste management strategy for nuclear fusion power systems 
from a regulatory perspective, 3:17033 (UCRL-80387) 

RADIOACTIVE WASTE MANAGEMENT/ 
DEMONSTRATION PROGRAMS 
Waste management capabilities for alpha bearing wastes at the Los 

Alamos Scientific Laboratory, 3:16893 (LA-UR-77-2686) 

RADIOACTIVE WASTE MANAGEMENT/INDEXES 

Savannah River Plant waste management information index, 
3:16896 (TID-28008) 

RADIOACTIVE WASTE MANAGEMENT/LOW-LEVEL 
RADIOACTIVE WASTES 
Nuclear Regulatory Commission low-level radioactive waste 

management program, 3:16894 (NUREG-0240) 

RADIOACTIVE WASTE MANAGEMENT/MEETINGS 
Ceramic and glass radioactive waste forms, 3:16891 (CONF- 

770102-) 

RADIOACTIVE WASTE MANAGEMENT/RESEARCH 
PROGRAMS 
Waste management capabilities for alpha bearing wastes at the Los 

Alamos Scientific Laboratory. 3:16893 (LA-UR-77-2686) 

RADIOACTIVE WASTE MANAGEMENT/REVIEWS 

Overview of high level waste management, 3:16892 (CONF- 
770102-) 

RADIOACTIVE WASTE MANAGEMENT/RISK 
ASSESSMENT 
MFAULT: a computer program for analyzing fault trees, 3:16889 

(BNWL-2145) 

RADIOACTIVE WASTE MANAGEMENT/TECHNOLOGY 
ASSESSMENT 
Nuclear waste management quarterly progress report, April-June 

1977, 3:16890 (BNW L-2377-2) 
RADIOACTIVE WASTE PROCESSING 
See also TODOX PROCESS 

Development of a laundry drain treatment system. 3:17942 

Method for the waste disposal of a nuclear power plant (Patent), 
3:16857 

Water reuse achieved by zero discharge of aqueous waste, 3:16909 
(RFP-2479) 

RADIOACTIVE WASTE PROCESSING/ACID HYDROLYSIS 
Treatment of alpha-bearing combustible wastes using acid 

digestion, 3:16904 (HEDL-SA-1392) 

RADIOACTIVE WASTE PROCESSING/ADSORPTION 
Evaluation of methods for immobilizing krypton-85, 3:16918 
Purification of liquid radioactive wastes by means of sorbents on 

bitumens base, 3:16926 


RADIOACTIVE WASTE STORAGE/COORDINATED 


RADIOACTIVE WASTE PROCESSING/BIOADSORBENTS 
Some properties and development of cultivated bioadsorbent, 
3:16927 (ORNL -tr-4432) 
RADIOACTIVE WASTE PROCESSING/CALCINATION 
Laboratory flowsheet development for ICPP WM-183 waste, 
3:16905 (ICP-1124) 
RADIOACTIVE WASTE PROCESSING/DEHYDRATION 
Dehydrating process experiment on spent ion-exchange resin 
sludge by Funda Filter. Funda Filter for dehydration of 
radioactive sludge in nuclear power plants, 3:16913 
RADIOACTIVE WASTE PROCESSING/DENITRATION 
Set-up and start-up of the batch-operated VERA denitration plant, 
3:16910 (BNWL-tr-282) 
RADIOACTIVE WASTE PROCESSING/FEASIBILITY 
STUDIES 
Photochemistry relevant to nuclear waste separations: a feasibility 
study, 3:16900 (BNL-50715) 
RADIOACTIVE WASTE PROCESSING/FURNACES 
Selection of a melting furnace for consolidation of nuclear fuel 
hulls, 3:16901 (BNWL-1968) 
RADIOACTIVE WASTE PROCESSING/GASEOUS WASTES 
Fixation of CO2 removed from simulated HTGR fuel reprocessing 
off gas, 3:16917 
Removal of krypton-85 from HTGR reprocessing plant off-gas 
streams, 3:16921 
RADIOACTIVE WASTE PROCESSING/ION EXCHANGE 
Chemical treatment of low-level radioactive liquid wastes. II. The 
determination of cation exchange capacity on various clay 
minerals, 3:16912 
RADIOACTIVE WASTE PROCESSING/LIQUID WASTES 
Chemical treatment of low-level radioactive liquid wastes. II. The 
determination of cation exchange capacity on various clay 
minerals, 3:16912 
— effluent treatment of regenerative ion exchanger, 
:16924 
RADIOACTIVE WASTE PROCESSING/PILOT PLANTS 
Treatment of alpha-bearing combustible wastes using acid 
digestion, 3:16904 (HEDL-SA-1392) 
RADIOACTIVE WASTE PROCESSING/RESEARCH 
PROGRAMS 
Actinide Partitioning and Transmutation Program. Progress 
report, April 1-June 30, 1977, 3:16908 (ORNI./TM-6056) 
RADIOACTIVE WASTE PROCESSING/SAFETY 
Safety of the modification in part of Power Reactor and Nuclear 
Fuel Development's fuel reprocessing facility, 3:16925_ . 
RADIOACTIVE WASTE PROCESSING/SOLID WASTES 
High-level solid wastes from HTGR fuel reprocessing, 3:16916 
RADIOACTIVE WASTE PROCESSING/SOLIDIFICATION 
Ceramic and glass radioactive waste forms, 3:16891 (CONF- 
770102-) 
Glass as a waste form: overview and processing considerations 
(High-level waste), 3:16902 (CONF-770102-) 
Laboratory flowsheet development for ICPP WM-183 waste, 
3:16905 (ICP-1124) 
Nuclear waste management quarterly progress report, April-June 
1977, 3:16890 (BNWL-2377-2) 
Pilot plant of continuous bituminization process for solidifying 
radioactive wastes, 3:16914 
Process for the treatment of organic wastes (Patent; radioactive 
waste processing of phosphoric acid esters used in solvent 
extraction in reprocessing plants), 3:16911 
Safety evaluation of asphalt products for final disposal, 3:16898 
Sorption and fixation of large cations by shale formations, 3:20070 
(Y/OWI/SUB-77/14268) 
Tilt-pour melt caster for encapsulation of radioactive cesium, 
3:16919 
Usable method for the management of high-level waste from 
nuclear fuel reprocessing, 3:16915 
RADIOACTIVE WASTE STORAGE 
Exothermic potential of sodium nitrate salt cake, 3:16932 (ARH- 
1.D-163) 
Gas generation by self-radiolysis of tritiated waste materials, 
3:16987 
Geothermometry methods for determining the thermal history of 
shales. 3:16970 (Y/OWI/SUB-77/ 14268) 
Pirm wastes: permanent isolation in rock-forming minerals, 
3:16966 (Y/OWI/SUB-77/14268) 
Radiolytic gas production from tritiated water sorbed on 
molecular sieve, 3:16941 (DPST-77-375) 
RADIOACTIVE WASTE STORAGE/CASKS 
Overview of OWI waste/rock interaction studies, 3:16957 (Y/ 
OWI/SUB-77/14268) 
Sealed storage cask concept. Cask closure concept evaluation. 
Interim report, 3:16930 (ARH-CD-550) 
RADIOACTIVE WASTE STORAGE/COORDINATED 
RESEARCH PROGRAMS 
Cooperative work program between ERDA/OWI and the 
Swedish State Power Board on waste storage in mined caverns, 
3:16972 (Y/OWI/SUB-77/ 14268) 





RADIOACTIVE WASTE STORAGE/DEMONSTRATION 


RADIOACTIVE WASTE STORAGE/DEMONSTRATION 

PROGRAMS 

Waste Isolation Pilot Plant in situ experimental program for 
HLW, 3:16965 (Y/OWI/SUB-77/14268) 

RADIOACTIVE WASTE STORAGE/DOCUMENTATION 

National Waste Terminal Storage Program: information 
management plan. Volume II. Plan description, 3:16975 (Y/ 
OWI/SUB-77/16535/6) 

RADIOACTIVE WASTE STORAGE/FEASIBILITY STUDIES 

Feasibility of storing radioactive wastes in Columbia River basalts, 
3:16960 (Y/OWI/SUB-77/14268) 

RADIOACTIVE WASTE STORAGE/GEOLOGIC DEPOSITS 

Overview of waste isoltaion safety assessment program and 
description of source term characterization task at PNL, 3:16959 
(Y/OWI/SUB-77/14268) 

Waste-rock interactions in the immediate repository, 3:16963 (Y/ 
OWI/SUB-77/14268) 

RADIOACTIVE WASTE STORAGE/HEAT TRANSFER 

Physical properties and heat transfer characteristics of materials 
for krypton-85 storage, 3:16942 (ICP-1128) 

RADIOACTIVE WASTE STORAGE/LIQUID WASTES 

Subsurface stabilization by grouting of a simulated underground 
tank, 3:16931 (ARH-CD-877) 

RADIOACTIVE WASTE STORAGE/MEETINGS 

National waste terminal storage program, 3:16956 (Y/OWI/SUB- 
77/14268) 

RADIOACTIVE WASTE STORAGE/RECOMMENDATIONS 

Cramics and glass ceramics as high level waste forms, 3:16936 
(CONF-770102-) 

RADIOACTIVE WASTE STORAGE/REMOTE HANDLING 

EQUIPMENT 

System design for retrieval of solidified high-level wastes at 
Hanford, 3:16990 

RADIOACTIVE WASTE STORAGE/RESEARCH PROGRAMS 

Borehole cement and rock properties studies. Progress report for 

the period up to 1 August 1976, 3:16949 (ORNL/SUB-4091/5) 
RADIOACTIVE WASTE STORAGE/SAFETY 

Evaluation of the safety of storing radioactive wastes in geo!ogical 
formations: a preliminary application of the fault tree analysis to 
salt formations, 3:16980 (BNWL-tr-272) 

Overview of waste isoltaion safety assessment program and 
description of source term characterization task at PNL, 3:16959 
(Y/OWI/SUB-77/14268) 

Waste isolation safety assessment program. Collection and 
generation of transport data, 3:16958 (Y/OWI/SUB-77/14268) 

RADIOACTIVE WASTE STORAGE/SAFETY ENGINEERING 

Nuclear waste management quarterly progress report, April-June 
1977, 3:16890 (BNWL-2377-2) 

RADIOACTIVE WASTE STORAGE/SALT DEPOSITS 

Geology and hydrology of the proposed Lyons, Kansas, 
radioactive waste repository site. Final report, 3:16952 (ORNL/ 
Sub/3484-1) 

Investigation of the utility of Gulf Coast salt domes for the storage 
or disposal of radioactive wastes, 3:16950 (ORNL/Sub-41 12/10) 

Overview of OWI waste/rock interaction studies, 3:16957 (Y/ 
OW!1/SUB-77/14268) 

USGS studies of physical-chemical relationships in salt 
repositories, 3:16967 (Y/OW1/SUB-77/14268) 

RADIOACTIVE WASTE STORAGE/SITE SELECTION 

Preliminary assessment of the seismic hazard of the Nevada Test 

Site region (For retrievable surface storage). 3:16979 
RADIOACTIVE WASTE STORAGE/TANKS 

Chemical dissolving of sludge from a high level waste tank at the 
Savannah River Plant. 3:16939 (DP-1471) 

Subsurface stabilization by grouting of a simulated underground 
tank. 3:16931 (ARH-CD-877) 

RADIOACTIVE WASTE STORAGE/UNDERGROUND 

STORAGE 

Emplacement hole drill evaluation and specification study 
Volume I, 3:16977 (Y/OWI/SUB-77/22324/1) 

National Waste Terminal Storage Program planning and control 
plan. Volume I. Management summary, 3:16974 (Y/OWI/SUB- 
77/16535/1) 

Review of the near surface heater experiment at Oak Ridge. TN, 
3:16962 (Y¥/OWI/SUB-77/14268) 

Rock stresses associated with burial of nuclear waste, 3:16969 (Y / 
OW1/SUB-77/14268) 

Stress, strain, and temperature induced permeability changes in 
potential repository rocks. 3:16961 (Y/OWI/SUB-77/14268) 
Studies for geologic storage of radioactive waste in the southeast 
(National waste terminal storage program; SRL). 3:16940 (DP- 

MS-77-106) 
Waste Isolation Pilot Plant in situ experimental program for 
HLW, 3:16965 (Y/OWI/SUB-77/14268) 
RADIOACTIVE WASTES 
See also OFF-GAS SYSTEMS 
RADIOACTIVE EFFLUENTS 
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RADIOACTIVE WASTES/CHEMICAL ANALYSIS 
Laser Raman spectrometric determination of oxy anions in nuclear 
waste materials, 3:19249 
RADIOACTIVE WASTES/CHEMICAL COMPOSITION 
Properties and characteristics of high-level waste glass, 3:16903 
(CONF-770102-) 
RADIOACTIVE WASTES/CHEMICAL REACTION KINETICS 
Waste-rock interactions and bedrock reactions, 3:16971 (Y/OWI/ 
SUB-77/14268) 
RADIOACTIVE WASTES/CHEMICAL REACTIONS 
Waste-rock interactions in the immediate repository, 3:16963 (Y/ 
OWI/SUB-77/14268) 
RADIOACTIVE WASTES/COMPATIBILITY 
Borehole cement and rock properties studies. Progress report for 
the period up to 1 August 1976, 3:16949 (ORNL/SUB-4091/5) 
RADIOACTIVE WASTES/ENVIRONMENTAL EFFECTS 
Biomedical and Environmental Research program of the LASL 
Health Division. Progress report, January-December 1976, 
3:19991 (LA-6898-PR) 
Disposal of nuclear wastes, 3:16993 
Ecological studies, 3:19732 (LA-6898-PR) 
RADIOACTIVE WASTES/HEAT TRANSFER 
Geothermometry methods for determining the thermal history of 
shales, 3:16970 (Y/OWI/SUB-77/14268) 
RADIOACTIVE WASTES/LEACHING 
Leaching of irradiated LWR fuel pellets in deionized water, sea 
brine, and typical groundwater, 3:16988 
RADIOACTIVE WASTES/RADIATION EFFECTS 
Phase behavior and radiation effects in high level waste glass, 
3:16935 (CONF-770102-) 
RADIOACTIVE WASTES/RADIOLYSIS 
Radiolytic gas generation from calcined nuclear waste, 3:16934 
(BNWL-2381) 
RADIOACTIVE WASTES/SORPTION 
Sorption and fixation of large cations by shale formations, 3:20070 
(Y/OWI/SUB-77/14268) 
RAD!OACTIVE WASTES/TEMPERATURE EFFECTS 
Thermal effects in shales: measurements and modeling, 3:16964 
(Y/OWI/SUB-77/14268) 
RADICACTIVE WASTES/TRANSPORTATION SYSTEMS 
Capabilities of U.S. domestic transportation systems for the 
shipment of radioactive wastes, 3:16878 (Y/OWI/SUB-77/ 
22330) 
RADIOACTIVE WASTES/WASTE PROCESSING 
Linear accelerator fission product transmuter (LAFPT), 3:19572 
(BNL-23373) 
RADIOACTIVITY LOGGING 
See also GAMMA LOGGING 
NEUTRON-NEUTRON LOGGING 
RADIOACTIVE TRACER LOGGING 
X-RAY FLUORESCENCE ANALYSIS 
RADIOACTIVITY LOGGING/DATA ANALYSIS 
NDA technology for uranium resource evaluation. Progress 
report, April I-June 30, 1977 (ONETRAN and GAMRES 
codes), 3:16815 (LA-6996-PR) 
RADIOAPPLICATORS 
See RADIATION SOURCES 
RADIOBIOLOGICAL EFFECTS 
See BIOLOGICAL RADIATION EFFECTS 
RADIOBIOLOGY 
Radiobiology. 3:19972 (ERDA-tr-285/2) 
RADIOCARBON DATING 
See CARBON 14 
ISOTOPE DATING 
RADIOCHEMISTRY 
See also HOT ATOM CHEMISTRY 
RADIOCHEMISTRY/RESEARCH PROGRAMS 
Research in nuclear chemistry. Progress report, March 1, 1977- 
February 28, 1978, 3:19335 (COO-1797-77) 
RADIOCHROMATOGRAPHY 
Nondestructive high temperature gas radiochromatography. 
3:19235 
RADIODIAGNOSIS (RADIONUCLIDES) 
See NUCLEAR MEDICINE 
RADIOGRAPHS 
See IMAGES 
RADIOGRAPHY (BIOMEDICAL) 
See BIOMEDICAL RADIOGRAPHY 
RADIOGRAPHY (INDUSTRIAL) 
See INDUSTRIAL RADIOGRAPHY 
RADIOISOTOPE HEAT SOURCES/FABRICATION 
Plutonium-238 fuel form facility at the Savannah River Plant, 
3:17047 
RADIOISOTOPE HEAT SOURCES/IMPACT STRENGTH 
Heat source component development program. Quarterly report, 
July-September 1977, 3:17044 (BMI-X-685) 
RADIOISOTOPE HEAT SOURCES/MATERIALS TESTING 
Environmental and radiological safety studies. Interaction of 
*38PuO.» heat sources with terrestrial and aquatic environments. 
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Progress report, July 1-September 30, 1977, 3:20056 (LA-7033- 
PR 


) 
RADIOISOTOPE HEAT SOURCES/RESEARCH PROGRAMS 
General-Purpose Heat Source Project, Space Nuclear Safety 
Program, and Radioisotopic Terrestrial Safety Program. 
Progress report, November 1977, 3:17046 (LA-7091-PR) 
Quarterly report on the strontium heat source development 
program and the beneficial isotopes utilization program, 
Division of Nuclear Research and Applications for April-June 
1977 (WESF capsules of ®SrF2), 3:17045 (BNWL-1845-35) 
RADIOISOTOPE HEAT SOURCES/SAFETY ENGINEERING 
Environmental and radiological safety studies. Interaction of 
238 PuO. heat sources with terrestrial and aquatic environments. 
Progress report, July 1-September 30, 1977, 3:20056 (LA-7033- 
PR) 
RADIOISOTOPE KINETICS 
See RADIONUCLIDE KINETICS 
RADIOISOTOPE MIGRATION 
See RADIONUCLIDE MIGRATION 
RADIOISOTOPE SCANNING 
See also SCINTISCANNING 
RADIOISOTOPE SCANNING/COMPUTER CALCULATIONS 
Proceedings of seventh symposium on sharing of computer 
programs and technology in nuclear medicine, computer 
assisted data processing, 3:19880 (CONF-770101-) 
RADIOISOTOPE SCANNING/DATA PROCESSING 
Proceedings of seventh symposium on sharing of computer 
programs and technology in nuclear medicine, computer 
assisted data processing, 3:19880 (CONF-770101-) 
RADIOISOTOPE SCANNING/IMAGES 
Comparison of some nonlinear smoothing methods, 3:19881 
(CONF-770685-3) 
RADIOISOTOPES/ADSORPTION 
Batch Kd measurements of nuclides to estimate migration 
—_ at the a Waste Isolation Pilot Plant in New 
exico, 3:16953 (PNL-2448) 
Borehole cement and rock properties studies. Progress report for 
the period up to 1 August 1976, 3:16949 (ORNL/SUB-4091/5) 
RADIOISOTOPES/AERIAL MONITORING 
Intracavity selective absorption spectroscopy as an analytical 
technique for iodine radioisotope detection, 3:19245 (SAND-77- 


1417C) 
RADIOISOTOPES/BIOLOGICAL ACCUMULATION 


Occurrence and fate of organic and inorganic contaminants in 
marine animals, 3:19790 
RADIOISOTOPES/DECAY 
ORYX-E: ORIGEN yields and cross sections, nuclear 
transmutation and decay data from ENDF/B, 3:20246 (ORNL- 


DLC-38) 
RADIOISOTOPES/RESEARCH PROGRAMS 
Study of nuclei far from stability with TRISTAN II at the High 
Flux Beam Reactor at Brookhaven, 3:18028 (1S-4270) 
RADIONUCLIDE KINETICS 
(In living organisms.) 
RADIONUCLIDE KINETICS/FOOD CHAINS 
Transfer coefficients for the prediction of the dose to man via the 
forage-cow-milk pathway from radionuclides released to the 
biosphere, 3:20000 (UCRL-51939) 
RADIONUCLIDE KINETICS/MATHEMATICAL MODELS 
Evaluation of models for assessing compliance with environmental 
radiation regulations, 3:19724 (CONF-771 109-51) 
RADIONUCLIDE KINETICS/MEASURING METHODS 
Operator-independent method for background subtraction in 
adrenal-uptake measurements: concise communication ('*'1), 
3:19997 
RADIONUCLIDE KINETICS/REVIEWS 
Transfer coefficients for the prediction of the dose to man via the 
forage-cow-milk pathway from radionuclides released to the 
biosphere. 3:20000 (UCRL-51939) 
RADIONUCLIDE MIGRATION 
(In environment.) 
Importance of the chemical species formed in the interaction, 
3:19761 (Y/OWI/SUB-77/14268) 
RADIONUCLIDE MIGRATION/EVALUATION 
Quantitative analysis of soil chromatography. I. Water and 
radionuclide transport, 3:19763 (ORNL-5337) 
RADIONUCLIDE MIGRATION/MATHEMATICAL MODELS 
Mathematical modelling of radionuclide migration in a 
homogeneous clayey formation (application to the case of the 
boom clay at Mol), 3:17002 (BNW L-tr-273) 
Migration of gaseous radionuclides through soil overlying a 
uranium ore deposit: a modeling study, 3:16794 (GJBX-67-77) 
RADIONUCLIDE MIGRATION/MONITORING 
Nuclear waste management quarterly progress report. April-June 
1977, 3:16890 (BNWL-2377-2) 
RADIONUCLIDE MIGRATION/REVIEWS 
Plutonium in the biosphere (Sources and toxicity of Pu), 3:19739 
(ORNL-tr-4505) 


RAILWAYS 


RADIONUCLIDES 
See RADIOISOTOPES 
RADIOPHARMACEUTICALS/CHEMICAL PREPARATION 
Technetium-99m labeled radiodiagnostic agents for liver and bone 
marrow scanning and method of preparation (Patent), 3:19887 
RADIOPHARMACEUTICALS/COMPARATIVE 
EVALUATIONS 
Present status of positive scintigraphic imaging of myocardial 
infarction, 3:19892 
Significant differences among the /sup 99m/Tc-polyphosphates, / 
sup 99m/Tc-pyrophosphates, and /sup 99m/Tc-diphosphonates 
for bone imaging, 3:198 
RADIOSENSITIZERS 
Ro-07-0582 as a radiosensitizer and cytotoxic agent 
(Nitroimidazoles, nitrofurans), 3:19939 
RADIOSURGERY 
See RADIOTHERAPY 
RADIOTHERAPY 
Physical requirements of a neutron beam for radiotherapy, 3:19626 
Shield design for medium-energy neutron radiotherapy, 3:17038 
Small proton linear accelerator as a source of neutrons for 
radiotherapy, 3:19618 
Using neutrons from the DT reaction for radiotherapy, 3:19617 
RADIOTHERAPY/DEPTH DOSE DISTRIBUTIONS 
Calculation of high energy radiotherapeutic electron field, 3:20426 
RADIOTHERAPY/RADIATION DOSE DISTRIBUTIONS 
Magnetic enhancement of electron dose distribution in radiation 
therapy, 3:20427 
RADIOTHERAPY /X- RAY SOURCES 
Evaluation of the neutron contamination of 25 MV therapy beam 
from a Varian Clinac-35, 3:20422 
RADIUM/ADSORPTION 
Some properties and development of cultivated bioadsorbent, 
3:16927 (ORNL-tr-4432) 
RADIUM/ENVIRONMENTAL IMPACTS 
Engineering assessment of inactive uranium mill tailings, Maybell 
Site, Maybell, Colorado. Summary of the Phase II, Title I, 
3:17000 (GJT-11S) 
RADIUM/NATURAL OCCURRENCE 
Th, Ra and Ur content and distribution in upland Chernozems and 
upland-steppe Chernozem-like soils (using the example of the 
steppe sones of Southeastern Transbaikal), 3:16820 (ORNL-tr- 
4501) 
RADIUM 224/LEACHING 
Solubility of certain thorium-containing substances in media 
resembling physiologic fluids, 3:19998 (ORNL-tr-4503) 
RADIUM 224/METABOLISM 
Metabolism of radionuclides of the thorium family in the 
organisms of rats upon intratracheal introduction of a dissolved 
thorium compound (ThCl,), 3:20006 (ORNL-tr-4497) 
RADIUM 226/ENVIRONMENTAL TRANSPORT 
Assessment of radiological impact of the inactive uranium-mill 
tailings pile at Salt Lake City, Utah, 3:19733 (ORNL/TM-S251) 
RADON/AIR POLLUTION 
Assessment of radiological impact of the inactive uranium-mill 
tailings pile at Salt Lake City, Utah, 3:19733 (ORNL/TM-S251) 
RADON/ENVIRONMENTAL EFFECTS 
Engineering assessment of inactive uranium mill tailings new and 
old Rifle site, Rifle, Colorado. Phase II, Title 1, 3:16997 (GJT- 


10) 
RADON/ENVIRONMENTAL IMPACTS 
Engineering assessment of inactive uranium mill tailings, Rifle 
Site, Rifle, Colorado. Summary of the Phase IL, Title [, 3:16998 
(GJT-10S) 
Engineering assessment of inactive uranium mill tailings, Gunnison 
Site, Gunnison, Colorado. Phase U1, Title 1, 3:17001 (GJT-12) 
RADON/HEALTH HAZARDS 
Releases of radioactivity from uranium mills and effluent 
treatment costs (Stabilization of uranium mill tailings), 3:19725 
(CONF-771 109-63) 
RADON/RADIATION MONITORING 
Radon flask monitor, 3:19730 (HASL.-330) 
RADON 219/DAUGHTER PRODUCTS 
Identification of actinon in the air in the presence of other 
emanations (Radon-219 in mine air), 3:19738 (ORNL-tr-4500) 
RADON 219/RADIATION MONITORING 
Identification of actinon in the air in the presence of other 
emanations (Radon-219 in mine air), 3:19738 (ORNL -tr-4500) 
RADON 222/ADSORPTION 
Selective absorption pilot plant for decontamination of fuel 
reprocessing plant off’gas, 3:16907 (K-1876) 
RAIL TRANSPORT/ENERGY CONSERVATION 
Overview of the potential for energy conservation for intercity 
truck and rail operations, 3:18588 
RAIL TRANSPORT/ENERGY EFFICIENCY 
Overview of the potential for energy conservation for intercity 
truck and rail operations, 3:18588 
RAILWAYS 
See also ELECTRIC RAILWAYS 





RAILWAYS/ENERGY EFFICIENCY 


RAILWAYS/ENERGY EFFICIENCY 
Analysis of the incremental cost and trade-offs between energy 
efficiency and physical distribution effectiveness in intercity 
freight markets, 3:18476 (FEA/D-77/375) 
RAILWAYS/MAPS 
National energy transportation. Volume I. Current systems and 
movements. Report prepared by the Congressional Research 
Service accompanied by maps jointly prepared by the U.S. 
Geological Survey and the Congressional Research Service (19 
maps), 3:18369 
RANCHO SECO-1 REACTOR/CLOSED-CYCLE COOLING 
SYSTEMS 
Dry site operation of Rancho Seco, 3:17645 
RANKINE CYCLE ENGINES/WASTE HEAT UTILIZATION 
Economics of Rankine-cycle power recovery from waste process 
heat, 3:18626 
RANKINE CYCLE POWER SYSTEMS/RESEARCH 
PROGRAMS 
Case study applications of venture analysis. Fifth monthly report, 
October 1977, 3:18372 (FE-2685-05) 
RANKINE CYCLE POWER SYSTEMS/WASTE HEAT 
UTILIZATION 
Case study applications of venture analysis. Fifth monthly report, 
October 1977, 3:18372 (FE-2685-05) 
RAPID TRANSIT SYSTEMS 
See also ELECTRIC RAILWAYS 
RAPID TRANSIT SYSTEMS/DESIGN 
Procedural guide for the design of transit stations and terminals, 
3:18707 (DOT-TST-77-53) 
RAPID TRANSIT SYSTEMS/ECONOMICS 
Transportation and energy: some current myths, 3:18595 
RAPID TRANSIT SYSTEMS/ENERGY ANALYSIS 
Guidelines for travel demand analyses of program measures to 
promote carpools, vanpools, and public transportation, 3:18381 
(FEA/B-77/331) 
RAPID TRANSIT SYSTEMS/ENERGY CONSUMPTION 
Transportation and energy: some current myths, 3:18595 
RAPID TRANSIT SYSTEMS/ENERGY EFFICIENCY 
Energy loss from downtown people movers, 3:18593 
RAPSODIE REACTOR/HEAT EXCHANGERS 
Rapsodie and Phenix plants intermediate heat exchangers 
experience, 3:17727 
RARE EARTH COMPLEXES/CHEMICAL PROPERTIES 
Synthesis, chemistry, and catalytic activity of complexes of 
lanthanide and actinide metals in unusual oxidation states and 
coordination environments. Progress report, February 1, 1977- 
January 31, 1978, 3:19302 (COO/4216-2) 
RARE EARTH COMPLEXES/MOLECULAR STRUCTURE 
Synthesis, chemistry, and catalytic activity of complexes of 
lanthanide and actinide metals in unusual oxidation states and 
coordination environments. Progress report, February 1, 1977- 
January 31, 1978, 3:19302 (COO/4216-2) 
RARE EARTH COMPLEXES/SYNTHESIS 
Synthesis, chemistry, and catalytic activity of complexes of 
lanthanide and actinide metals in unusual oxidation states and 
coordination environments. Progress report, February 1, 1977- 
January 31, 1978, 3:19302 (COO/4216-2) 
RARE EARTH COMPOUNDS/CHEMICAL PROPERTIES 
Physical properties of the chalcogenides of rare earth elements. 
(TT-74-52056) (Book translation), 3:19288 (DOE-tr-6) 
RARE EARTH COMPOUNDS/PHYSICAL PROPERTIES 
Physical properties of the chalcogenides of rare earth elements. 
(TT-74-52056) (Book translation), 3:19288 (DOE-tr-6) 
RARE EARTH COMPOUNDS/SUPERCONDUCTIVITY 
Superconductivity of ternary borides, 3:19139 
RARE EARTH ISOTOPES/RADIOMETRIC ANALYSIS 
Determining the total of rare-earth elements of the y-subfamily 
and thorium in biological material, 3:20005 (ORNL-tr-4502) 
RARE EARTHS 
See also CERIUM 
ERBIUM 
EUROPIUM 
GADOLINIUM 
HOLMIUM 
LUTETIUM 
NEODYMIUM 
PRASEODYMIUM 
SAMARIUM 
TERBIUM 
YTTERBIUM 
RARE EARTHS/COMPLEXOMETRY 
Research in nuclear chemistry. Progress report, March 1, 1977- 
February 28, 1978, 3:19335 (COO-1797-77) 
RARE EARTHS/DISTRIBUTION 
Rare earths, thorium, and other minor elements in sphene from 
some plutonic rocks in West-Central Alaska, 3:19743 
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RARE EARTHS/ELECTRONIC STRUCTURE 
Energy band structure, fermi surfaces, magnetization densities, 
and properties of the rare-earths and actinides, 3:18952 (CONF- 
770717-5) 
RARE EARTHS/INFORMATION CENTERS 
Rare-Earth Information Center (RIC), 3:18909 (NBS- 
SPEC.PUBL.-463) 
RARE EARTHS/SOLVENT EXTRACTION 
Lanthanide extraction with 2,5-dimethyl-2-hydroxyhexanoic acid, 
3:19265 (IS-T-789) 
RARE EARTHS/SPIN WAVES 
Spin-wave temperature dependence of gadolinium, 3:18958 (IS-M- 
112 


RARE GASES 
See also ARGON 
HELIUM 
KRYPTON 
NEON 
RADON 


XENON 
RARE GASES/ATOM-ATOM COLLISIONS 
Theory of rare gas-group VI 'S-'D collision-induced transitions, 
3:20168 
RARE GASES/CHEMICAL PROPERTIES 
Interaction of rare gas metastable atoms, 3:20165 (LBL-6935) 
RARE GASES/COLLISIONS 
Quantum model for gas-solid energy transfer: role of phonon 
polarization and Ap apiece direction (Quantum mechanics, 
inelastic scattering close-coupling theory), 3:19138 
RARE GASES/ION-ATOM COLLISIONS 
Variationally modified Thomas-Fermi approach to the repulsive 
potential between noble gas atoms and positive and negative 
ions of spherically symmetric electron configurations, 3:20148 
RARE GASES/METASTABLE STATES 
Interaction of rare gas metastable atoms, 3:20165 (LBL-6935) 
RARE GASES/PHYSICAL PROPERTIES 
Interaction of rare gas metastable atoms, 3:20165 (LBL-6935) 
RATS/BIOLOGICAL RADIATION EFFECTS 
Development of flow-systems instrumentation for rapid cell 
analysis and sorting, 3:19854 (LA-6898-PR) 
RATS/HYPERTENSION 
Psychic and genetic factors in the etiology of hypertension, 
3:19897 
RBE 
(Relative biological effectiveness.) 
RBE/CALCULATION METHODS 
Microdosimetric analysis of proton RBE in diploid yeast cells at 
logarithmic stage of growth, 3:19945 
REACTIVITY COEFFICIENTS 
See also DOPPLER COEFFICIENT 
On-line estimation of differential rod worth and feedback 
coefficients for a PWR, 3:17657 
Sensitivity of reactivities to current cross-section libraries: a case 
for adjustment, 3:17 
REACTIVITY METERS 
LMFBR reactivity surveillance using ex-core detectors, 3:17800 
REACTIVITY METERS/PERFORMANCE 
Improved reactivity monitor using a shuttling *°*Cf source, 
3:17943 
REACTOR ACCIDENTS 
See also DESIGN BASIS ACCIDENTS 
EXCURSIONS 
FUEL ELEMENT FAILURE 
LOSS OF COOLANT 
LOSS OF FLOW 
MELTDOWN 
REACTOR CORE DiSRUPTION 
Containment venting considerations for light-water reactor 
accidents, 3:18232 
GCR safety program. Quarterly progress report for the period 
ending September 30, 1977, 3:18100 (GA-A-14625) 
Human error analysis in nuclear power plants, 3:18226 
Intersubassembly incoherencies and grouping techniques in 
LMFBR hypothetical overpower accident, 3:18171 
Recent occurrences at nuclear reactors and their causes, 3:18140 
Selecting the “right” common-cause analysis technique, 3:18225 
Thermodynamic properties of sodium for safety analysis 
(LMFBR), 3:17769 
REACTOR ACCIDENTS/AFTER-HEAT REMOVAL 
Advanced safety analysis. Eleventh quarterly report, March-May 
1977 (LMFBR), 3:18107 (GEFR-14038-11) 
Post-accident heat removal in LMFBRs, 3:18108 (GEFR-SP-023) 
REACTOR ACCIDENTS/CALCULATION METHODS 
Spatially continuous approach to the description of incoherencies 
in fast reactor accident analysis, 3:18253 
REACTOR ACCIDENTS/CONTAINMENT 
Comparison of computer code predictions with COVA 
experiments (LMFBR), 3:18159 
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Safety of fast reactors (LMFBR), 3:18136 
REACTOR ACCIDENTS/FUEL ASSEMBLIES 
Dynamic wg ke tests in a 19-pin simulated LMFBR fuel 
assembly, 3 
REACTOR A CCIDENTS/ FUEL CANS 
Cladding loading by a two-component gas during TOP accidents 
(GCFR), 3:18201 
REACTOR ACCIDENTS/MATHEMATICAL MODELS 
EDF research on fast neutron reactors, 3:18251 (DOE-tr-28) 
REACTOR ACCIDENTS/PRESSURE SUPPRESSION 
Verifications of the main experiments C2, C3, and C5 of the 
research project RS 50 “pressure dissemination in containment”. 
(Internal report MRR-I-56), 3:18131 (X-GW-TR-(53)) 
REACTOR ACCIDENTS/RADIOACTIVE AEROSOLS 
Application of acoustic agglomerators for emergency use in 
LMFBR plants, 3:17754 
Measurements of sodium oxide agglomerate properties (LMFBR), 
3:17751 
Some approximations in aerosol behavior models for source-term 
computation (LMFBR), 3:17752 
REACTOR ACCIDENTS/STATISTICAL MODELS 
Application of statistical techniques to the sensitivity analysis of 
problem 2 (PWR, BWR), 3:18218 
REACTOR CHARGING MACHINES 
Connection pipe of a reactor ——s ae ‘sear 3:17964 
REACTOR CHARGING MACHINES/GRAB: 
Gripper driving device for moving a fuel up ~ down in a reactor 
(Patent), 3:17959 
REACTOR COMPONENTS 
See also BREEDING BLANKETS 
CONTROL ELEMENTS 
CONTROL ROD DRIVES 
CORE CATCHERS 
FUEL ELEMENTS 
REACTOR CHARGING MACHINES 
REACTOR COOLING SYSTEMS 
REACTOR CORES 
Safety coupling for disconnecting two shaft components (Patent), 
3:17948 


REACTOR COMPONENTS/ACTIVITY LEVELS 
Radiation exposure from neutron activation products at the end of 
LWR lifetime, 3:17637 
REACTOR COMPONENTS/FAILURE MODE ANALYSIS 
User's guide for the Reliability Analysis System (RAS) (LMFBR), 
3:18126 (TREE-1168) 
REACTOR COMPONENTS/FAILURES 
Acoustic surveillance methods for improving availability of 
nuclear power plants (BWR; PWR), 3:17572 
REACTOR COMPONENTS/IN-SERVICE INSPECTION 
Development of high-sensitivity ultrasonic techniques for in- 
service inspection of nuclear reactors, 3:17928 (NUREG-0185) 
REACTOR COMPONENTS/RELIABILITY 
Usefulness of the Monte Carlo method in reliability calculations, 


3:17509 
REACTOR COMPONENTS/SURFACE CONTAMINATION 
Swab test: a method to determine surface contamination of 
stainless steel reactor components by chloride and fluoride, 
3:18027 (HEDL-TME-77-89) 
REACTOR COMPONENTS/SYSTEM FAILURE ANALYSIS 
FRANTIC: a computer code for time dependent unavailability 
analysis, 3:18114 (NUREG-0193) 
REACTOR COMPONENTS/TOMOGRAPHY 
Industrial tomography applied to reactor safety, 3:18110 (LA-UR- 
77-2564) 
REACTOR COMPONENTS/ULTRASONIC TESTING 
Development of high-sensitivity ultrasonic techniques for in- 
service inspection of nuclear reactors, 3:17928 (NUREG-0185) 
REACTOR COMPONENTS/WELDED JOINTS 
Inspection of nuclear reactor welding by acoustic emission, 
3:17929 (NUREG-0185) 
REACTOR CONTROL RODS 
See CONTROL ELEMENTS 
REACTOR CONTROL SYSTEMS 


(The processes and operations ensuring the control and safe running of 


a nuclear reactor.) 

Boiling water reactor (Patent), 3:17996 

BWR control rod programming using heuristic and mathematical 
methods, 3:17985 

Control instrument of a nuclear reactor (Patent), 3:17997 

Core power margin gains by stochastic simulation of Combustion 
Engineering monitoring and protective systems (COLSS/CPC) 
(PWR), 3:17983 

Design of reload cores using optimal control theory (PWR), 
3:17982 


Evaluation of on-line power-distribution prediction method by 
BWR operating data, 3:17986 

Model for the prediction of shutdown margin for BWRs, 3:17984 

New load-follow strategy for improved return-to-power 
capability, 3:17988 


REACTOR CORE DISRUPTION/FUEL-COOLANT 


Nuclear generating station performance improvement using the 
reactor power cutback system, 3:17989 

Power zone control of a nuclear power reactor, 3:17993 

Recirculating flow-rate control system in an atomic power plant 
(Patent), 3:17999 

Symmetry reduction of reactor systems, 3:17980 

REACTOR CONTROL SYSTEMS/OPTIMIZATION 
——s strategies using optimal control theory (PWR), 
:17981 


REACTOR CONTROL SYSTEMS/SPECIFICATIONS 
Reevaluation of the spectral shift control reactor (PWR ty ype 
reactor with water and heavy water moderator), 3:1762 
REACTOR CONTROL SYSTEMS/TRANSIENTS 
EMP and nuclear plant safety, 3:18138 
REACTOR CONTROL THEORY 
See REACTOR KINETICS 
REACTOR COOLING SYSTEMS 
See also PRIMARY COOLANT CIRCUITS 
RHR SYSTEMS 
SECONDARY COOLANT CIRCUITS 
Control system of feedwater in a reactor (Patent), 3:17582 
REACTOR COOLING SYSTEMS/ACTIVITY LEVELS 
Device for monitoring radioactivity of cooling water in a nuclear 
reactor (Patent), 3:17957 
Getting at the source; reducing radiation fields, 3:18236 
Radiochemical management of reactor coolant, 3:17577 
REACTOR COOLING SYSTEMS/CORROSION 
Corrosion in nuclear power plants, 3:17526 (CONF-771091-1) 
REACTOR COOLING SYSTEMS/CORROSION PRODUCTS 
PWR corrosion products: synthesis and significance, 3:17636 
REACTOR COOLING SYSTEMS/CORROSION PROTECTION 
wee in power plants: indispensable aid and aggressive medium, 
17949 
REACTOR COOLING SYSTEMS/ELECTROMAGNETIC 
PUMPS 


Electromagnetic pump for FBR, 3:17720 
REACTOR COOLING SYSTEMS/HEAT TRANSFER 
User's guide to input for WRAP: a water reactor analysis package, 
3:17527 (DPST-NUREG-77-2) 
REACTOR COOLING SYSTEMS/HYDRAULICS 
User's guide to input for WRAP: a water reactor analysis package, 
3:17527 (DPST-NUREG-77-2) 
REACTOR COOLING SYSTEMS/LEAK DETECTORS 
Leak detector of liquid sodium (Patent), 3:17816 
REACTOR COOLING SYSTEMS/PIPES 
Application of anisotropic elasticity to centrifugally cast piping, 
3:17930 (ORNL/TM-5994) 
REACTOR COOLING SYSTEMS/PROBES 
Development and testing of a tritium meter for sodium systems, 
3:17794 
REACTOR COOLING SYSTEMS/STRESS CORROSION 
Prevention of stress corrosion cracking in nuclear power plants, 
3:17576 
REACTOR COOLING SYSTEMS/STRESSES 
Analytical methods description: reactor coolant system 
hydrodynamic loadings during a loss-of-coolant accident (PWR; 
CRAFT 2 CODE), 3:18093 (BAW-10132) 
REACTOR COOLING SYSTEMS/SUBCOOLED BOILING 
Axial distribution of void fraction in subcooled boiling (BWR), 
3:17537 
REACTOR COOLING SYSTEMS/TRANSIENTS 
Pressure pulse propagation in piping analytical/experimental 
comparison (TRANSWRAP code), 3:18112 (NEDM-14161) 
REACTOR COOLING SYSTEMS/WATER CHEMISTRY 
Atomic power plant (Patent), 3:17587 
Water in power plants: indispensable aid and aggressive medium, 
3:17949 
REACTOR COOLING SYSTEMS/WATER HAMMER 
Analysis of the method of Streeter and Wylie for multidimensional 
Wave propagation, 3:17872 (SAND-77-0549) 
REACTOR CORE DISRUPTION 
Effeets of internal circulation velocity and noncondensible gas on 
Vapor condensation from a rising bubble (LMEFBR), 3:18180 
Fuel vapor transport through a sodium pool (LMFBR), 3:17757 
REACTOR CORE DISRUPTION/CHEMICAL REACTION 
KINETICS 
Large-scale sodium interactions: preliminary test results for 
limestone concrete, 3:18162 
Thermal behavior of concrete (LMFBR), 3:18163 
REACTOR CORE DISRUPTION/FISSION PRODUCT 
RELEASE 
Internal pressurization in solid mixed-oxide fuel due to transient 
fission gas release (LMFBR), 3:18133 
Material release for various fuels following an HCDA in CRBR, 
3:17756 
REACTOR CORE DISRUPTION/FUEL-COOLANT 
INTERACTIONS 
Vapor-explosion experiments with subcooled Freon (LMFBR), 
3:18090 (ANL-77-43) 





REACTOR CORE DISRUPTION/GASES 


REACTOR CORE DISRUPTION/GASES 
Fission gas bubble modeling for LMFBR accidents, 3:18204 
REACTOR CORE DISRUPTION/HEAT TRANSFER 
Heat conduction by MWR using semi-infinite media trial functions 
(LMFBR), 3:18141 
SIMMER-VENUS II comparison for mechanical disassembly of 
an LMFBR, 3:18181 
Stochastically variable parameters in probabilistic accident 
analysis (LMFBR), 3:18184 
REACTOR CORE DISRUPTION/HYDRAULICS 
Heat conduction by MWR using semi-infinite media trial functions 
(LMFBR), 3:18141 
Stochastically variable parameters in probabilistic accident 
analysis (LMFBR), 3:18184 
REACTOR CORE DISRUPTION/MATHEMATICAL MODELS 
Reactor development program. Progress report, September 1977 
(LMFBR), 3:18091 (ANL-RDP-63) 
REACTOR CORE DISRUPTION/MELTDOWN 
Condensation of fuel onto the above-core structure owe | an 
LMFBR core-disruptive accident, 3:18115 (NUREG-0344) 
REACTOR CORE DISRUPTION/POWER DISTRIBUTION 
SIMMER-VENUS II comparison for mechanical disassembly of 
an LMFBR, 3:18181 
REACTOR CORE DISRUPTION/PRESSURE GRADIENTS 
Dispersive potential of irradiated breeder reactor fuel during a 
thermal transient (LMFBR), 3:18200 
Fission gas bubble modeling for LMFBR accidents, 3:18204 
REACTOR CORE DISRUPTION/RADIOACTIVE AEROSOLS 
Gravitational agglomeration of aerosols (LMFBR), 3:17753 
REACTOR CORE DISRUPTION/REACTIVITY 
Transport-diffusion comparisons for small core LMFBR 
disruptive accidents, 3:18116 (ORNL/CSD/TM-38) 
REACTOR CORE DISRUPTION/REACTIVITY 
COEFFICIENTS 
SIMMER-VENUS II comparison for mechanical disassembly of 
an LMFBR, 3:18181 
Stochastically variable parameters in probabilistic accident 
analysis (LMFEP.), 3:18184 
Transport/diffusion comparisons for small-core LMFBR 
disruptive accidents, 3:18185 
Void reactivity effects on fast reactor HCDA excursion energy 
(LMFBR), 3:18187 
REACTOR CORE DISRUPTION/SIMULATION 
Analysis of the ZPPR-S critical experiments: simulating 
hypothetical core disruptive accidents, 3:18105 (GEFR-00109) 
Coded aperture imaging of reactor-illuminated LMFBR fuel pins, 
3:18154 
Nonprototypic effects due to fuel length and number of pins in in- 
pile testing (LMFBR), 3:18153 
REACTOR CORE DISRUPTION/STRESS ANALYSIS 
Reactor development program. Progress report, September 1977 
(LMFBR), 3:18091 (ANL-RDP-63) 
REACTOR CORE DISRUPTION/STRESSES 
Above-core structural response to a molten core disassembly 
(LMFBR), 3:18156 
REACTOR CORE DISRUPTION/TEST FACILITIES 
— ee imaging of reactor-illuminated LMFBR fuel pins, 
718154 
REACTOR CORE DISRUPTION/VOID COEFFICIENT 
Bubble collapse reactivity increases in boiling fuel/steel pools 
(LMFBR), 3:18188 
REACTOR CORE RESTRAINTS/RESEARCH PROGRAMS 
Core restraint engineering. Twelfth quarterly report, May-June 
1977 (LMFBR), 3:17709 (GEFR-14031-12) 
REACTOR CORE RESTRAINTS/STRESS ANALYSIS 
Reactor dev zlopment program. Progress report, September 1977 
(LMFBR), 3:18091 (ANL-RDP-63) 
REACTOR CORES 
Comparision of SAS3D LOF transient analyses for 1200-MW(e) 
LMFBR conventional and nonconventional core designs, 
3:18202 
Fuel assembly (Patent), 3:17583 
REACTOR CORES/BREEDING RATIO 
Assessment of the breeding potential of U-Pu-Zr metal-fueled 
1200-MW(e) LMFBRs, 3:17787 
REACTOR CORES/CONFIGURATION 
Advanced safety analysis. Eleventh quarterly report, March-May 
1977 (LMFBR), 3:18107 (GEFR-14038-11) 
REACTOR CORES/DEFORMATION 
NUBOW.2D inelastic: a computer program for the bowing 
history of reactor cores (LMFBR), 3:17790 
REACTOR CORES/FLUID FLOW 
—— of coarse-mesh methods to fluid dynamics equations. 
REACTOR CORES/HEAT TRANSFER 
Impact of bypass flow on thermal transients in LMFBR, 3:17782 
REACTOR CORES/HETEROGENEOUS EFFECTS 
Neutron resonance heterogeneity effect in the vicinity of a gross 
region interface, 3:17878 
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REACTOR CORES/HYDRAULICS 
Impact of bypass flow on thermal transients in LMFBR, 3:17782 
ORIFIS: a computer core to distribute reactor core coolant in 
large FBRs, 3:17783 
REACTOR CORES/POWER DENSITY 
Power peaking nuclear reliability factors (PWR), 3:17598 (BAW- 
10119) 
REACTOR CORES/POWER DISTRIBUTION 
Determination of the pin power distribution in a reactor core on 
the basis of nodal coarse mesh calculations, 3:17888 
Power peaking nuclear reliability factors (PWR), 3:17598 (BAW- 
10119 


011 
REACTOR CORES/REACTIVITY COEFFICIENTS 
Effect of nonuniform gaps on compaction of an LMFBR core, 
3:17784 
REACTOR CORES/SPECIFICATIONS 
Performance of thorium-fueled fast breeders, 3:17809 
REACTOR CORES/TEST FACILITIES 
Gas-Cooled Fast Reactor Program. Progress report, July 1, 1975- 
December 31, 1976, 3:17713 (OQRNL-5294) 
REACTOR CORES/VOID COEFFICIENT 
Design configurations for controlling sodium void worth in large 
FBR cores, 3:17785 
Effect on performance of core height reduction in 1200-MW(e) 
LMFBRsg, 3:17786 
REACTOR FUEL ELEMENTS 
See FUEL ELEMENTS 
REACTOR FUELING 
Mechanism for preventing erroneous loading of nuclear reactor 
core (Patent), 3:17956 
REACTOR FUELING/OPTIMIZATION 
Minimum assembly reload system optimization for LWR’s, 
3:17581 
REACTOR FUELS 
See NUCLEAR FUELS 
REACTOR INSTRUMENTATION 
See also LOOSE PARTS MONITORING 
NOISE THERMOMETERS 
Device for taking out local power detection signals in a reactor 
(Patent), 3:17590 
REACTOR INSTRUMENTATION/CALIBRATION 
Method for calculating RPS setpoints, 3:17939 
REACTOR INSTRUMENTATION/IONIZATION CHAMBERS 
a ex-core detector spatial weighting functions (PWR), 
:17629 
REACTOR INSTRUMENTATION/PERFORMANCE 
Applying the pulsed ion chamber methodology to full-range 
reactor power measurements, 3:17940 
Characterization studies of BWR-4 neutron noise analysis spectra, 
3:17559 
Consolidated program to evaluate class IE equipment qualification 
techniques (BWR, PWR), 3:17561 
Identification of neutron noise sources in a boiling water reactor, 
3:17560 
Investigation of the impurity deposition rate of the plugging 
indicator (LMFBR), 3:17771 
REACTOR INSTRUMENTATION/TRANSDUCERS 
Use of gallium and its alloys as high-temperature couplants for 
acoustic transducers (LMFBR), 3:17770 
REACTOR KINETICS 
Approximation of finite-difference methods for diffusion problems 
by a coarse-mesh method, 3:17889 
Approximated space-energy resolution of fast-neutron fluxes, 
3:17877 
Arts and effectiveness of data adjustment, 3:17903 
Core power margin gains by stochastic simulation of Combustion 
Engineering monitoring and protective systems (COLSS/CPC) 
(PWR), 3:17983 
Data adjustment: a cautiously optimistic view for the 
improvement of design performance calculations and data 
assessment, 3:17905 
Delayed fission product gamma spectra following short neutron 
irradiations, 3:17922 
Generalized treatment of heterogeneity effects for the shielding 
factor method, 3:17920 
Integrated view of the interplay of integral and differential 
experiments in identifying uncertainties and in planning further 
experiments, 3:17906 
Interface current techniques for multidimensional reactor 
calculations, 3:17885 
Neutron resonance heterogeneity effect in the vicinity of a gross 
region interface, 3:17878 
Summary discussion and state of the art review for coarse-mesh 
computational methods, 3:17886 
REACTOR KINETICS/FEEDBACK 
Significance of fast moderator feedback effects in a boiling water 
reactor during severe pressure transients, 3:17534 
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REACTOR KINETICS/HETEROGENEOUS EFFECTS 
Flux-depression factors for scattering and absorbing media, 
3:17876 
REACTOR KINETICS/NEUTRON DIFFUSION EQUATION 
One-group coarse-mesh technique for few-group diffusion theory, 
3:17899 
REACTOR KINETICS/NEUTRON SPECTRA 
Neutron energy spectra in different formulations of the stationary 
transport equation, 3:17919 
REACTOR KINETICS/NEUTRON TRANSPORT THEORY 
Anisotropy of scattering and fission in neutron transport theory, 
3:17874 
REACTOR KINETICS/NUCLEAR DATA COLLECTIONS 
Description of highly anisotropic scattering using a mixed mesh 
method, 3:17898 
Simple and efficient schemes for processing ENDF/B scattering 
data, 3:17897 
REACTOR KINETICS/PERTURBATION THEORY 
Generalized perturbation theory applicable to reactor boundary 
changes, 3:17873 
REACTOR KINETICS/REACTIVITY 
More direct method for determining subcritical reactivity, 3:17918 
REACTOR KINETICS/RESPONSE MATRIX METHOD 
Some basic properties of the response matrix equations, 3:17881 
REACTOR KINETICS/THREE-DIMENSIONAL 
CALCULATIONS 
Coarse-mesh flux-expansion method for the analysis of space-time 
effects in large light water reactor cores, 3:17536 
REACTOR KINETICS/TRANSPORT THEORY 
Diffusion equations as asymptotic approximations to the neutron 
transport equation, 3:17921 
REACTOR KINETICS EQUATIONS 
See also RESPONSE MATRIX METHOD 
REACTOR KINETICS EQUATIONS/NUMERICAL 
SOLUTION 
Piecewise polynomial approximations for nuclear reactor point 
and space kinetics, 3:17875 
Two-dimensional FEM-reactor dynamics, 3:17892 
Upper-bound estimation of bilinear functionals in reactor theory, 
3:17882 
REACTOR KINETICS EQUATIONS/STEADY-STATE 
CONDITIONS 
Integration of the kinetics equations with improved steady-state 
behavior, 3:17893 
REACTOR LATTICE PARAMETERS 
Imbedded flux calculation and the reconstruction of the original 
material structure of the fuel bundle, 3:17887 
REACTOR LATTICE PITCH 
See REACTOR LATTICE PARAMETERS 
REACTOR LATTICES/BURNUP 
Reactor depletion code evaluation, 3:17869 (DPST-77-465) 
REACTOR LATTICES/NEUTRON FLUX 
Use of higher order polynomials for spatial approximation of 
neutron flux in the coarse mesh method QUABOX/CUBBOX, 
3:17890 
REACTOR LATTICES/REACTIVITY WORTHS 
Pulsed reactivity measurements of large *°°U-Al castings in H2O, 
:18048 


Significance of expanded xenon and samarium decay chain 
information, 3:17914 
REACTOR LICENSING 
Power Reactor Docket Information, 3:17823 (NUREG/PRDI-77/ 
11) 
Reactor licensing process: a status report, 3:17826 
REACTOR LICENSING/COMPARATIVE EVALUATIONS 
Comparative analysis of United States and French nuclear power 
plant siting and construction regulatory policies, 3:17829 
REACTOR LICENSING/LEGAL ASPECTS 
Nuclear Regulatory Commission issuances, 3:17821 (NTISUB/C/ 
142-008) 
REACTOR MAINTENANCE/CUTTING TOOLS 
Boiling water reactor feedwater nozzle cladding removal, 3:17565 
REACTOR MAINTENANCE/PLANNING 
Generation equipment management system, 3:17520 
Use of operating plant data in advance maintenance planning, 
3:17567 
REACTOR MATERIALS 
(See also specific materials.) 
See also NUCLEAR FUELS 
Liquid-metal valves (LMFBR), 3:17728 
Material consideration for large sodium-heated steam generators 
(LMFBR), 3:17729 
— selection for a sodium-heated steam generator (LMFBR), 
:17730 
REACTOR MATERIALS/ANNEALING 
Displacement spike annealing in iron at reactor temperatures, 
3:19110 


REACTOR PROTECTION SYSTEMS/REACTOR 


REACTOR MATERIALS/CORROSION 
Microstructural characterization of advanced ferrous alloys 
exposed to liquid sodium (700°C for 2000 hours), 3:19001 
(HEDL-SA-i225FP(Rev.)) 
REACTOR MATERIALS/CREEP 
Measurement of irradiation-enhanced creep in nuclear materials, 
3:19063 
Time creep tests on irradiated specimens for the Mol 1A] radiation 
program (LMFBR; chromium molybdenum steels), 3:17812 
(EURFNR-1405) 
REACTOR MATERIALS/MATERIALS TESTING 
Advanced gas cooled nuclear reactor materials evaluation and 
development program, 3:17666 (COO-2975-10) 
REACTOR MATERIALS/PHYSICAL RADIATION EFFECTS 
Applications of simulation experiments in LMFBR core materials 
technology, 3:19048 (CONF-760673-) 
Development and evaluation of a stress-free swelling correlation 
for 20 percent cold-worked Type 316 stainless steel, 3:19098 
Effect of ion irradiation on the microstructure of an iron-nickel- 
chromium alloy (Nickel ions, 600 to 750°C, swelling rate, void 
and dislocation structures), 3:19103 
Effects of prior stress history on irradiation-induced creep, 3:19089 
Evaluation of the Maine Yankee Reactor beltline materials, 
3:19107 
Evaluation of the effect of chemical composition on the irradiation 
sensitivity of reactor vessel weld metal, 3:19108 
Fracture mechanics characterization of the Trino reactor vessel 
material, 3:19106 
Measurement of irradiation-enhanced creep in nuclear materials, 
3:19063 
Microstructural changes in ion-irradiated commercial alloys (475 
to 725°C), 3:19104 
Neutron displacement damage cross sections for structural metals 
(Tables), 3:19111 
Neutron energy dependent damage functions for tensile properties 
of 20 percent cold-worked Type 316 stainless steel, 3:19096 
Review of neutron and charged particle intercorrelation 
programs, 3:19046 (CONF-760673-) 
Swelling simulation studies of Type 316 stainless steel (Nickel 
ions, alloy composition dependence), 3:19097 
Tensile properties of fast reactor irradiated Type 304 stainless 
steel, 3:19094 
REACTOR MATERIALS/RESEARCH PROGRAMS 
Annual report of contract research for the Metallurgy and 
Materials Research Branch, Division of Reactor Safety 
Research, fiscal year 1976, 3:17926 (NUREG-0185) 
REACTOR MATERIALS/THERMAL CONDUCTIVITY 
Thermal conductivity and thermal behavior of absorber materials 
for fast breeders (400 to 1600°K), 3:19142 (BNWL-tr-266) 
REACTOR MATERIALS/THERMAL FATIGUE 
Some considerations on the high temperature low cycle fatigue 
criteria for VHTR, 3:17677 
REACTOR NOISE/CALCULATION METHODS 
Noise diagnostics for safety assessment. Quarterly progress report, 
July-September 1977 (BWR; PWR), 3:18119 (ORNL/NUREG/ 
TM-161) 
REACTOR NOISE/MONITORING 
Characterization studies of BWR-4 neutron noise analysis spectra, 
3:17559 
Identification of neutron noise sources in a boiling water reactor, 
3:17560 
REACTOR OPERATION 
Operating U.S. power reactors, 3:17508 
REACTOR OPERATION/DATA COMPILATION 
Using and upgrading power industry data systems, 3:17519 
REACTOR PROTECTION SYSTEMS 
Core power margin gains by stochastic simulation of Combustion 
Engineering monitoring and protective systems (COLSS/CPC) 
(PWR), 3:17983 
Experiments and analyses for an LMFBR inherent shutdown 
system, 3:17750 
Reactor safety (PWR, BWR, HTGR, LMFBR), 3:18245 
Thermal margin routine for on-line digital core protective 
systems, 3:17632 
REACTOR PROTECTION SYSTEMS/DESIGN 
Reactor protection system (PWR), 3:17597 (BA W-10085(Rev.2)) 
REACTOR PROTECTION SYSTEMS/ELECTRONIC 
EQUIPMENT 
Application of surveillance techniques for the improvement of 
nuclear power plant availability, 3:17522 
New core protection and surveillance system (PWR), 3:17654 
REACTOR PROTECTION SYSTEMS/PERFORMANCE 
Application of surveillance techniques for the improvement of 
nuclear power plant availability, 3:17522 
REACTOR PROTECTION SYSTEMS/REACTOR 
INSTRUMENTATION 
Method for calculating RPS setpoints, 3:17939 





REACTOR SAFETY 


REACTOR SAFETY 

(Theoretical and experimental investigations of the behavior of reactor 
types and designs under various real or hypothetical accidents.) 
See also FAULT TREE ANALYSIS 

Proceedings of National Energy Forum. Volume I, 3:18368 

Reactor safety, 3:18248 

REACTOR SAFETY/RESEARCH PROGRAMS 

Advanced safety analysis. Eleventh quarterly report, March-May 
1977 (LMFBR), 3:18107 (GEFR-14038-11) 

GCR safety program. Quarterly progress report for the period 
ending September 30, 1977, 3:18100 (GA-A-14625) 

Monthly highlights for Office of Nuclear Regulatory Research 
programs at Oak Ridge National Laboratory, 3:18118 (ORNL/ 
NUREG/TM-158) 

REACTOR SHUTDOWN 

Model for the prediction of shutdown margin for BWRs, 3:17984 
REACTOR SIMULATORS 

Pressurized water reactor nuclear power training center, 3:17659 
REACTOR SIMULATORS/DESIGN 

Hybrid computer simulator for studying xenon spatial effects in 
large pressurized water reactors, 3:17661 

REACTOR SITES/EARTHQUAKES 
Prediction of earthquake magnitude versus likelihood of selected 
surface regions of the earth, 3:18227 
REACTOR SITING 
See SITE SELECTION 
REACTOR TECHNOLOGY/TECHNOLOGY TRANSFER 
Purposes and problems of the transfer of nuclear technology, 
3:17862 
REACTOR VENEZOLANO-1 
See RV-] REACTOR 
REACTOR VESSELS/CLOSURES 
Nuclear reactor with rotating closure (Patent), 3:17814 
REACTOR VESSELS/PHYSICAL RADIATION EFFECTS 

Evaluation of the effect of chemical composition on the irradiation 

sensitivity of reactor vessel weld metal, 3:19108 
REACTOR VESSELS/STRESS ANALYSIS 

Analysis of slug impact and coolant spillage using a hybrid 

Lagrangian-Eulerian method (LMFBR), 3:18157 
REACTOR VESSELS/STRESSES 

Comparison of computer code predictions with COVA 

experiments (LMFBR), 3:18159 
REACTOR VESSELS/WELDING 
Evaluation of the effect of chemical composition on the irradiation 
sensitivity of reactor vessel weld metal, 3:19108 
REACTORS 
See also BREEDER REACTORS 
GAS COOLED REACTORS 
HEAVY WATER MODERATED REACTORS 
IRRADIATION REACTORS 
LIQUID METAL COOLED REACTORS 
MOLTEN SALT REACTORS 
POWER REACTORS 
RESEARCH AND TEST REACTORS 
STEAM COOLED REACTORS 
THERMAL REACTORS 
WATER COOLED REACTORS 
WATER MODERATED REACTORS 
REACTORS/BIBLIOGRAPHIES 

Summary of international energy research and development 

activities, 1974-1976, 3:18528 (HCP/U2639-1!) 
RECOIL CHEMISTRY 

See HOT ATOM CHEMISTRY 
RECORDING SYSTEMS/DESIGN 

SLIFER Decipher. 3:19666 (SAND-77-0931) 

RECORDS RETRIEVAL 

Sve INFORMATION RETRIEVAL 
RECOVERY (BIOLOGICAL) 

Seve BIOLOGICAL RECOVERY 
RECREATIONAL AREAS/AIR QUALITY 

Visibility issue in the Rocky Mountain West (Relation to energy 

facility siting). 3:19691 (LA-UR-77-2558) 
RECTUM/DELAYED RADIATION EFFECTS 

Pion radiobiology. 3:19966 (LA-6898-PR) 

RECYCLE (FUEL) 

See FUEL CYCLE 
RECYCLINC (FUEL) 

See REPROCESSING 
REDUCTASES 

See OXIDOREDUCTASES 
REFLECTIVITY/MEASURING INSTRUMENTS 

Instrumentation for reflectance measurements for the control of 
coatings and surfaces, 3:17303 

Instrument for measurement of solar absorptance and solar 
reflectivity, 3:17331 

REFLECTORS (NEUTRON) 
See NEUTRON REFLECTORS 
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REFRACTORIES/CHEMICAL COMPOSITION 
Chemical and physical stability of refractories for use in coal 
gasification. Fifth quarterly progress report, May 1, 1977-July 
31, 1977, 3:16367 (COO-2904-5) 
REFRACTORIES/CHEMICAL REACTIONS 
Chemical and physical stability of refractories for use in coal 
gasification. Fifth quarterly progress report, May 1, 1977-July 
31, 1977, 3:16367 (COO-2904-5) 
REFRACTORIES/MATERIALS TESTING 
Chemical and physical stability of refractories for use in coal 
gasification. Fifth quarterly progress report, May 1, 1977-July 
31, 1977, 3:16367 (COO-2904-5) 
REFRACTORIES/MECHANICAL PROPERTIES 
Chemical and physical stability of refractories for use in coal 
gasification. Fifth quarterly progress report, May 1, 1977-July 
31, 1977, 3:16367 (COO-2904-5) 
REFRIGERATORS/DESIGN 
Residential refrigerators: energy conservation and economics, 
3:18572 
REFRIGERATORS/ENERGY CONSUMPTION 
Refrigerator and new technologies, 3:18576 
REFRIGERATORS/ENERGY EFFICIENCY 
Refrigerator and new technologies, 3:18576 
REFRIGERATORS/HEAT RECOVERY EQUIPMENT 
Heat reclaiming system (Patent), 3:18623 
REFRIGERATORS/POWER DEMAND 
Residential refrigerators: energy conservation and economics, 
3:18572 
REFUSE 
See SOLID WASTES 
REGGE POLES/PARTIAL WAVES 
Pomeranchuk singularity in nonabelian gauge theories, 3:20232 
REGIONAL ANALYSIS 
Energy consumption data base. Vol. 3, Capter 5. A sectoral 
analysis by functional use of geographic region for years, 1967, 
1971, 1974, 3:18482 (TID-27981) 
REGULATIONS 
See also SAFEGUARD REGULATIONS 
REGULATIONS/ECONOMIC IMPACT 
Analysis of comprehensive cost adjustment mechanisms for the 
utility industry, 3:18425 (TID-28046) 
REINFORCED MATERIALS/LIFETIME 
Stress-rupture life and strength retention of an aramid fiber/epoxy 
composite under accelerating conditions, 3:19153 (UCRL- 
79449) 
REINFORCED MATERIALS/MATERIALS TESTING 
Problems in testing aramid/epoxy composites, 3:19154 (UCRL- 
79450) 
REINFORCED MATERIALS/NONDESTRUCTIVE TESTING 
Contribution to the nondestructive testing of first irreversible 
processes in glass-fiber-reinforced plastics, 3:19155 (UCRL- 
Trans-11287) 
REINFORCED MATERIALS/TENSILE PROPERTIES 
Stress-rupture life and strength retention of an aramid fiber/epoxy 
composite under accelerating conditions, 3:19153 (UCRL- 
79449) 
RELATIVE BIOLOGICAL EFFECTIVINESS 
See RBE 
RELATIVISTIC PLASMA/PLASMA SIMULATION 
Electromagnetic and relativistic plasma simulation models, 
3:20549 
RELAYS/BREAKDOWN 
Sympathetic breakdown in air, 3:19523 (SAND-77-1203) 
RELAYS/FLANGES 
Evaluation of the SA2708 relay mounting flanges, test No. 7586, 
3:19526 (SAND-77-8282) 
RELAYS/LEAK TESTING 
Predicting gas miature changes due to leakage in hermetically 
sealed units, 3:17043 
RELAYS/MEETINGS 
Proceedings: 25th relay conference, 3:19528 
RELAYS/OPERATION 
Remote operated control switch relay for both manual and remote 
supervisory control of power circuit breakers, 3:17485 
RELIABILITY/DATA ACQUISITION SYSTEMS 
CREDO: a reliability data analysis center for advanced reactors, 
3:18231 
REMOTE HANDLING EQUIPMENT 
Fuel handling and storage system for large commercial LMFBRs, 
3:17811 


Remote inspection system for nuclear power plants, 3:17944 
REMOTE HANDLING EQUIPMENT/DESIGN 
Disassembly of sodium loop safety facility experiments at HFEF/ 
N, 3:19423 
Remote systems for zirconium PWR fuel dissolution process at the 
Idaho Chemical Processing Plant, 3:16870 
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REMOTE MULTIPLEXING SYSTEMS/DESIGN 
Study of remote multiplexing for power plant applications. 
Volume III. Technical findings. Final report, 3:17925 (EPRI- 
NP-254(Vol.3)) 
REMOTE VIEWING EQUIPMENT 
Flow observation by rod lens and low-light video (videotape 
script: January 4, 1977), 3:19359 (UCRL-52324) 
REMOTE VIEWING EQUIPMENT/DESIGN 
Comprehensive irradiated-fuel inspection stand, 3:19404 
RENEWABLE ENERGY SOURCES/DEVELOPING 
COUNTRIES 
Energy planning in developing countries, 3:18415 
RENEWABLE ENERGY SOURCES/ECONOMIC IMPACT 
Lifestyle implications of decentralized solar energy, 3:18515 
RENEWABLE ENERGY SOURCES/FORECASTING 
Energy use for subsistence and prospects for development 
(Developing countries), 3:18416 
RENEWABLE ENERGY SOURCES/PLANNING 
Morphological modeling on long-term energy system, 3:18295 
RENEWABLE ENERGY SOURCES/SOCIAL IMPACT 
Lifestyle implications of decentralized solar energy, 3:18515 
REPROCESSING 
See also PUREX PROCESS 
REPROCESSING/PLANNING 
Regional nuclear fuel cycle centres: IAEA study project, 3:18363 
REPROCESSING/SYSTEMS ANALYSIS 
Methodology for comparative evaluation of nuclear fuel 
reprocessing techniques for advanced low proliferation risk fuel 
cycles, 3:16850 (BNL-23312) 
RESEARCH AND TEST REACTORS 
See also RESEARCH REACTORS 
RESEARCH AND TEST REACTORS/SHIELDING 
Required target accuracies, 3:17963 
RESEARCH PROGRAMS/EVALUATION 
Value of time in energy R and D planning, 3:18357 (UCRL-80337) 
RESEARCH PROGRAMS/FINANCING 
Value of time in energy R and D planning, 3:18357 (UCRL-80337) 
RESEARCH PROGRAMS/SAFETY ENGINEERING 
Study to delineate operational safety and health problems in 
ERDA non-nuclear program, 3:20053 (ADL-79475) 
RESEARCH REACTORS 
See also ACPR REACTOR 
APRF REACTOR 
FFTF REACTOR 
FR-2 REACTOR 
FRM REACTOR 
GLEEP REACTOR 
HFBR REACTOR 
HFIR REACTOR 
LTIR REACTOR 
NBSR REACTOR 
NRU REACTOR 
NRX REACTOR 
PSTR REACTOR 
PULSTAR-BUFFALO REACTOR 
PULSTAR-RALEIGH REACTOR 
RV-] REACTOR 
SPR-3 REACTOR 
ZEBRA REACTOR 
ZPPR REACTOR 
RESEARCH REACTORS/DESIGN 
Pressure tube type research reactor (Patent), 3:18087 
RESEARCH REACTORS/FUEL PLATES 
Use of UsO,-Al cermet fuel in research reactors, 3:18069 
RESEARCH REACTORS/REACTOR ACCIDENTS 
Recent occurrences at nuclear reactors and their causes, 3:18140 
RESEARCH REACTORS/USES 
Industrial neutron radiography in the U.S. using research reactors, 
3:18068 
Research reactors and nuclear medicine, 3:18067 
RESERVOIR ENGINEERING 
Enhanced oil recovery: what of the future. 3:16658 
RESERVOIR ENGINEERING/DATA ANALYSIS 
Systematic approach to the assessment of a nation’s oil supply 
additions through enhanced recovery methods, 3:16667 
RESERVOIR ROCK/HYDROTHERMAL ALTERATION 
Leaching and alteration of minerals. 3:20069 (CONF-770102- 
RESERVOIR ROCK/LEACHING 
Leaching and alteration of minerals, 3:20069 (CONF-770102- 
RESERVOIR ROCK/PERMEABILITY 
Leaching and alteration of minerals, 3:20069 (CONF-770102-) 
RESERVOIR ROCK/RESISTIVITY LOGGING 
Method of evaluation of saturation of low-resistivity sandy and 
clayey reservoirs, 3:16595 
RESIDENTIAL SECTOR/ANNUAL CYCLE ENERGY SYSTEM 
Annual Cycle Energy System concept and application, 3:18577 


RESOURCES 


RESIDENTIAL SECTOR/ELECTRIC POWER 
Survey of residential utility costs, 1975-77: comparative impacts 
on residential electric and natural gas consumers, 3:1855 
(FEA/U-77-353) 
RESIDENTIAL SECTOR/ELECTRIC UTILITIES 
Measuring the impact of residential gas and electric rates 


(Methodology and data base), 3:18308 
RESIDENTIAL SECTOR/ENERGY CONSERVATION 
~~ comfort and energy consumption in residential buildings, 
718565 

Northwest Energy Policy Project. Energy conservation policy 
evaluation: study module IA. Final report. Volume I. Summary 
report, 3:18385 (NP-22799) 

RESIDENTIAL SECTOR/ENERGY CONSUMPTION 

Analysis of residential energy use, 3:18498 

Energy consumption data base. Volume II. User’s manual. Final 
report, 3:18488 (TID-27987) 

Energy consumption data base. Volume I. Summary document. 
Final report, 3:18489 (TID-27988) 

Energy consumption data base. Volume III. Introductory chapter 
to sectoral studies documentation. Final report (Data base 
contents and glossary of terms), 3:18492 (TID-27991) 

Energy consumption data base. Volume III, Chapter 7. Household 
sector. Final report, 3:18493 (TID-27992) 

RESIDENTIAL SECTOR/ENERGY DEMAND 

Forecast of energy consumption and peak load in the 
Consolidated Edison residential sector, 3:18465 

Seasonal energy-storage requirements. Final report for Project 
8982, June 30, 1976-September 30, 1976, 3:18410 (COO/2906-1) 

RESIDENTIAL SECTOR/ENERGY MANAGEMENT 

Societal needs and energy use in the design of human settlements, 

3:18321 
RESIDENTIAL SECTOR/ENERGY STORAGE 

Seasonal energy-storage requirements. Final report for Project 

8982, June 30, 1976-September 30, 1976, 3:18410 (COO/2906-1) 
RESIDENTIAL SECTOR/GAS UTILITIES 

Measuring the impact of residential gas and electric rates 

(Methodology and data base), 3:18308 
RESIDENTIAL SECTOR/NATURAL GAS 

Survey of residential utility costs, 1975-77: comparative impacts 
on residential electric and natural gas consumers, 3:18558 
(FEA/U-77-353) 

RESIDENTIAL SECTOR/POWER DEMAND 

Evaluation and classification of load management equipment, 
3:17469 (FEA/D-77/209) 

Forecast of energy consumption and peak load in the 
Consolidated Edison residential sector, 3:18465 

RESIDENTIAL SECTOR/TOTAL ENERGY SYSTEMS 

Conceptual design study on incorporating a 25-ton/day pyrolysis 
unit into an operating total energy system. Final report, 3:17392 
(ANL-K-76-3588-1) 

RESIDUES (RADIOACTIVE) 
See RADIOACTIVE WASTES 
RESINS/FRACTURE PROPERTIES 

Low-temperature properties of resins and their correlations, 

3:19195 
RESINS/SPECIFIC HEAT 

Low-temperature properties of resins and their correlations, 

3:19195 
RESISTIVITY (ELECTRIC) 

See ELECTRIC CONDUCTIVITY 
RESONATING-GROUP METHOD/REVIEWS 

Resonating-group calculations in light systems, 3:20349 (COO- 
1764-301) 

RESOURCE CONSERVATION/ECONOMIC IMPACT 
Effect of energy conservation on economic growth, 3:18320 
RESOURCE CONSERVATION/FINANCIAL INCENTIVES 
Effect of energy conservation on economic growth, 3:18320 

RESOURCE CONSERVATION/REGULATIONS 

Environmental status of the Lake Michigan region. Volume IL. 
Natural areas of the Lake Michigan drainage basin and 
endangered or threatened plant and animal species, 3:19765 
(ANL/ES-40(Vol.2)) 

RESOURCE CONSERVATION/RESEARCH PROGRAMS 

Department of Energy programs and objectives: energy 
conservation in agricultural production, 3:18378 (DOE/CS- 
0004) 

RESOURCE DEPLETION 

Intergenerational equity and the investing of rents from 

exhaustible resources, 3:18340 
RESOURCE DEPLETION/ECONOMIC IMPACT 
Macro-economic effects of resource discovery and depletion, 
3:18342 
RESOURCE DEPLETION/GOVERNMENT POLICIES 
Depletion policy options for Western Europe, 3:18430 
RESOURCE DEPLETION/LEGAL ASPECTS 
North Sea: challenge and opportunity (Book), 3:18354 
RESOURCES 
See also MINERAL RESOURCES 





RESOURCES/ALLOCATIONS 


Situation of raw materials from the point of view of world politics, 
3:18339 (AED-Conf-77-167-002) 
RESOURCES/ALLOCATIONS 
Public opinion sampling as an element in resource-allocation 
decisions: a case study of a technique for reconciling scientific 
data and citizens desires, 3:18341 
RESOURCES/CONSUMPTION RATES 
Intergenerational equity = bens investing of rents from 
exhaustible resources, 3:1 
RESOURCES/ENERGY EFFICIENCY 
Methodologicai aspects of estimating the efficiency of utilization 
of fuel and energy resources, 3:18350 (DOE-tr-25) 
RESOURCES/EXPLOITATION 
North Sea: challenge and ew (Book), 3:18354 
RESOURCES/EXPLORATI 
Macro-economic effects of resource discovery and depletion, 


3:18342 
RESOURCES/INCOME 
Intergenerational equity and the investing of rents from 
exhaustible resources, 3:18340 
RESPONSE MATRIX METHOD 
Some basic properties of the response matrix equations, 3:17881 
REVERSE-FIELD PINCH/ENERGY BALANC 
Preliminary engineering calculations for a toroidal reverse-field 
inch reactor, 3:20650 (LA-6815-MS) 
RHENIUM/ION COLLISIONS 
K-shell x-ray production cross sections of selected elements from 
Nb through Gd for incident protons and alphas from 0.6 to 2.4 
MeV (0.6 to 2.4 MeV), 3:20136 
RHENIUM/NITRIDATION 
Kinetics and thermodynamics of the behavior of niobium- and 
tantalum-base alloys in nitrogen atmospheres, 3:19035 
Nitriding of refractory metals and alloys, 3:19034 
RHENIUM/SOLVENT EXTRACTION 
Extraction process for recovery of rhenium (Patent; solvent 
extraction from Mo solutions), 3:19270 
RHENIUM 187/ENERGY LEVELS 
Proton hole states in '*? '®° '*'Re investigated by the (t(pol),a) 
reaction, 3:20319 
RHENIUM 189/ENERGY LEVELS 
Proton hole states in '*? '* '9'Re investigated by the (t(pol),a) 
reaction, 3:20319 
RHENIUM 191/ENERGY LEVELS 
Proton hole states in '§7 '®° ''Re investigated by the (t(pol),a) 
reaction, 3:20319 
RHENIUM ALLOYS/NITRIDATION 
Kinetics and thermodynamics of the behavior of niobium- and 
tantalum-base alloys in nitrogen atmospheres, 3:19035 
Nitriding of refractory metals and alloys, 3:19034 
RHODE ISLAND/OIL SPILLS 
Disposal of oil spill debris, 3:16704 
RHODIUM/PHYSICAL RADIATION EFFECTS 
Fission-fragment-induced helium blistering of ***Cf-exposed 
surfaces, 3:19069 
RHODIUM BORIDES/MAGNETIC PROPERTIES 
Magnetic and superconducting transitions in Gd/sub x/Er/sub 1- 
x/Rh,B, and Gd/sub x/Y/sub 1-x/Rh,B, (Reentrant behavior), 
3:19134 (LA-UR-77-2372) 
RHODIUM BORIDES/TRANSITION TEMPERATURE 
Magnetic and superconducting transitions in Gd/sub x/Er/sub 1- 
x/Rh,B, and Gd/sub x/Y/sub 1-x/Rh,B,; (Reentrant behavior), 
3:19134 (LA-UR-77-2372) 
RHR SYSTEMS 
(Residual heat removal.) 
RHR SYSTEMS/MOCKUP 
First in-reactor experiment with simulated LMFBR debris bed. 
3:17759 
Mobile helium cooling loop system for in-reactor PAHR 
experiments (LMFBR), 3:18051 
RHR SYSTEMS/PERFORMANCE 
Post-LOCA long term cooling evaluation model (PWR). 3:18095 
(CENPD-254) 
RIBOFLAVIN/FLUORESCENCE SPECTROSCOPY 
Sub-part-per-trillion detection of riboflavin by laser-induced 
fluorescence, 3:19843 
RIBONUCLEASE 
See RNA-ASE 
RIBONUCLEIC ACID 
See RNA 
RICE/MUTANTS 
Efficiency of breeding method for screening of mutants (Mutant 
induction by y irradiation of rice and potatoes (Solanum 
tuberosum and Ipomoea batatas) for disease resistance and sugar 
and starch content of tubers), 3:19920 (CONF-750782-) 
RICE/PLANT BREEDING 
Efficiency of breeding method for screening of mutants (Mutant 
induction by y irradiation of rice and potatoes (Solanum 
tuberosum and Ipomoea batatas) for disease resistance and sugar 
and starch content of tubers), 3:19920 (CONF-750782-) 
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RICE/PRODUCTION 
Energy use in cereal-grain production, 3:18602 
RICHLAND FFTF REACTOR 
See FFTF REACTOR 
RINGOTRON 
See ELECTRON-RING ACCELERATORS 
RIO BLANCO EVENT/EVALUATION 
Current status of Projects Gasbuggy, Rulison, and Rio Blanco and 
an appraisal of nuclear-explosive fracturing potential for the 
near future, 3:16767 
RISER CRACKING 
See COAL LIQUEFACTION 
RISKS 
See HAZARDS 
RIVERS 
See also COLUMBIA RIVER 
HUDSON RIVER 
STREAMS 
RIVERS/CHEMICAL COMPOSITION 
Study of the acquisition of dissolved elements by waters of 
lixivation in granitic rocks in a temperature climate, 3:20077 
(LA-tr-77-48) 
RIVERS/WATER POLLUTION 
Chemical pollutants in relation to diseases in fish, 3:19799 
RIVETS 
See FASTENERS 
RNA 
(Ribonucleic acid.) 
RNA/BIOCHEMICAL REACTION KINETICS 
Blocked 5’ termini in brome mosaic virus RNA, 3:19849 
Specific cell RNA mediators and the mechanism of Fv-1 gene 
restriction, 3:19904 (CONF-770979-1) 
RNA/BIOCHEMISTRY 
Cellular metabolism (UV radiation), 3:19934 (LA-6898-PR) 
RNA/BIOLOGICAL RADIATION EFFECTS 
Biosynthesis of proteins and RNA in chicks at the long term 
following single exposure to low doses of x-rays, 3:19980 
RNA/BIOSYNTHESIS 
Biosynthesis of proteins and RNA in chicks at the long term 
following single exposure to low doses of x-rays, 3:19980 
Lymphocyte formation, life span, fate, and potential for 
repopulating hemopoietic tissues of irradiated animals. Progress 
report, 1976-1977, 3:19907 (RLO-2225/T 16-28) 
RNA-ASE/BIOCHEMICAL REACTION KINETICS 
Specific cell RNA mediators and the mechanism of Fv-1 gene 
restriction, 3:19904 (CONF-770979-1) 
ROADS/ENVIRONMENTAL IMPACTS 
South Loop New Town Urban Pollutant Study: status report. 
Comparison of two proposed Franklin St. connector 
alternatives (Probable CO concentrations in South Loop area), 
3:19672 (ANL-75-XX-87) 
ROADS/MAPS 
National energy transportation. Volume I. Current systems and 
movements. Report prepared by the Congressional Research 
Service accompanied by maps jointly prepared by the U.S. 
Geological Survey and the Congressional Research Service (19 
maps), 3:18369 
ROCK BURSTS/SEISMIC DETECTORS 
Seismic location of destressing bumps, 3:16513 
ROCK DRILLING/DRILLING EQUIPMENT 
Chamber's new colliery rescue drill successfully tested, 3:16571 
ROCK DRILLING/MEETINGS 
Rock fragmentation, 3:19453 
ROCK MECHANICS/MATHEMATICAL MODELS 
Model studies of strata movement around a longwall face, 3:16516 
ROCK MECHANICS/REVIEWS 
Rock fragmentation, 3:19453 
ROCKS 
See also IGNEOUS ROCKS 
PHOSPHATE ROCKS 
RESERVOIR ROCK 
SEDIMENTARY ROCKS 
ROCKS/CHEMICAL COMPOSITION 
Th, Ra and Ur content and distribution in upland Chernozems and 
upland-steppe Chernozem-like soils (using the example of the 
steppe sones of Southeastern Transbaikal), 3:16820 (ORNL-tr- 
4501) 
ROCKS/CHEMICAL REACTIONS 
Waste-rock interactions in the immediate repository, 3:16963 (Y/ 
OW1I/SUB-77/14268) 
ROCKS/COMPATIBILITY 
Borehole cement and rock properties studies. Progress report for 
the period up to 1 August 1976, 3:16949 (ORNL/SUB-4091/5) 
ROCKS/EQUATIONS OF STATE 
Rock equation of state: a constitutive computer model, 3:20067 
(UCID-17541) 
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ROCKS/INTERNAL FRICTION 
Proposed apparatus for measuring internal friction in rocks at high 
temperatures and pressures: a design analysis, 3:20068 (UCID- 
17589) 
ROCKS/RADIONUCLIDE MIGRATION 
Batch Kd measurements of nuclides to estimate migration 
potential at the proposed Waste Isolation Pilot Plant in New 
Mexico, 3:16953 (PNL-2448) 
ROCKS/THERMAL STRESSES 
Rock stresses associated with burial of nuclear waste, 3:16969 (Y/ 
OWI/SUB-77/14268) 
ROCKY FLATS PLANT/RADIATION MONITORING 
Chemistry research and development. Research and development 
semiannual progress report, January-June 1977, 3:19339 (RFP- 
2680-A) 
Filter testing and development for prolonged transuranic service 
and waste reduction, 3:19734 (RFP-2635) 
ROCKY FLATS PLANT/RADIOACTIVE EFFLUENTS 
Water reuse achieved by zero discharge of aqueous waste, 3:16909 
(RFP-2479) 
ROCKY FLATS PLANT/RESEARCH PROGRAMS 
Chemistry research and development. Research and development 
semiannual progress report, January-June 1977, 3:19339 (RFP- 


2680-A) 
ROCKY FLATS PLANT/WASTE MANAGEMENT 
Reverse osmosis pilot plant studies for the purification and reuse 
of effluent from a sanitary waste treatment plant, 3:18634 (RFP- 
2476) 
ROCKY MOUNTAIN REGION/AIR QUALITY 
Visibility issue in the Rocky Mountain West (Relation to energy 
facility siting), 3:19691 (LA-UR-77-2558) 
ROCKY MOUNTAIN REGION/VISIBILITY 
Visibility issue in the Rocky Mountain West (Relation to energy 
facility siting), 3:19691 (LA-UR-77-2558) 
ROCKY MOUNTAINS/NATURAL GAS DEPOSITS 
Current status of Projects Gasbuggy, Rulison, and Rio Blanco and 
an appraisal of nuclear-explosive fracturing potential for the 
near future, 3:16767 
ROLLING/MATHEMATICAL MODELS 
Steady-state thermomechanical finite element analysis of 
elastoviscoplastic metal forming processes, 3:18855 (SAND-77- 
0237C) 
ROMANIA/ENERGY POLICY 
International energy crisis and the Socialist countries, 3:18316 
ROOF BOLTS 
Fundamentals of bolt application in arch-shaped roadway sections, 
3:16492 
ROOFS/SOLAR COLLECTORS 
Energy roof: a new approach to solar heating and cooling, 3:17244 
ROOFS/SUPPORTS 
Operation of hydraulic prop supports with sharp bowing of the 
roof, 3:16530 
ROTARY ENGINES/DESIGN 
Implosion rotary engine (Patent), 3:18749 
Rotary engine and turbine assembly (Patent), 3:18703 
RUBBERS/PLASTICIZERS 
Process oils in tight supply this year, 3:16680 
RUBBERS/USES 
Rubber for offshore oil rigs: growing market, sophisticated 
compounds, specialized products, 3:19556 
RUBIDIUM/ION EXCHANGE 
Cation exchange at pressures up to 400 M Pascals, 3:19268 (SRO- 
854-13) 
RUBIDIUM/NITRIDATION 
Kinetics and thermodynamics of the behavior of niobium- and 
tantalum-base alloys in nitrogen atmospheres, 3:19035 
RUBIDIUM/SEPARATION PROCESSES 
Use of energy-dispersive x-ray fluorescence analysis in clay 
mineral ion exchange studies, 3:19272 
RUBIDIUM/X-RAY EMISSION ANALYSIS 
Investigation of elemental analysis of water samples by radio-alpha 
induced x-ray emission spectroscopy. 3:19242 
RUBIDIUM 86/TISSUE DISTRIBUTION 
Radiation bone damage and its imaging (In mice), 3:19968 (UR/ 
3490/LCP-3) 
RUBIDIUM ALLOYS/NITRIDATION 
Nitriding of refractory metals and alloys. 3:19034 
RUBIDIUM COMPOUNDS/CRYSTAL STRUCTURE 
Structural evidence for xenon-chlorine bonding: neutron and x-ray 
diffraction determinations of the structure of cesium and 
rubidium trioxodichloroxenate(V1) chloride, Css(XeOsCl.),Cl 
and Rby(XeO;Cl.), Cl. 3:19287 
RUBIDIUM FLUORIDES/NEUTRON DIFFRACTION 
Neutron scattering studies of low dimensional magnetic systems, 
3:19170 
RUBIDIUM IODIDES/CRYSTAL-PHASE 
TRANSFORMATIONS 
Neutron scattering study of the solid electrolyte: RbAg;I;, 3:19166 
(BNL-23210) 


SAFETY (NUCLEAR) 


RUBIDIUM IODIDES/IONIC CONDUCTIVITY 
Effect of pressure on ionic conductivity in rubidium silver iodine 
and silver iodine, 3:18955 (COO-1198-1184) 
RUBIDIUM IODIDES/NEUTRON DIFFRACTION 
Neutron scattering study of the solid electrolyte: RbAgglIs, 3:19166 
(BNL-23210) 
RUBY LASERS/ENERGY LOSSES 
Dependence of threshold pumping energy on losses in a ruby 
laser, 3:19480 
RUBY LASERS/MODE LOCKING 
Longitudinal mode locking of a free-running solid-state laser, 
3:19467 
RUBY LASERS/MODULATION 
Regulating the duration of very short pulses in a laser with forced 
synchronization of modes, 3:19478 
RULISON EVENT/EVALUATION 
Current status of Projects Gasbuggy, Rulison, and Rio Blanco and 
an appraisal of nuclear-explosive fracturing potential for the 
near future, 3:16767 
RUMANIA 
See ROMANIA 
RUNAWAY (REACTOR ACCIDENT) 
See EXCURSIONS 
RURAL AREAS/COMPARATIVE EVALUATIONS 
Trends in atmospheric particulate concentrations at a location in 
the northeast United States (Rural area near New York City), 
3:19684 (BNL-23385) 
RURAL AREAS/ECONOMIC DEVELOPMENT 
Support for liberal development policies among community elites 
and non-elites in a rural region of Wisconsin, 3:18312 
RURAL AREAS/ENERGY SOURCE DEVELOPMENT 
Energy and development: an ecological approach, 3:18319 
RURAL AREAS/RENEWABLE ENERGY SOURCES 
Energy planning in developing countries, 3:18415 
RURAL ENERGY CENTERS/ENERGY ANALYSIS 
Energy and development: an ecological approach, 3:18319 
RURAL ENERGY CENTERS/PLANNING 
Energy planning in developing countries, 3:18415 
RUSSELLVILLE-2 ARKANSAS REACTOR 
See ARKANSAS-2 REACTOR 
RUTHENIUM OXIDES/CATALYTIC EFFECTS 
Oz electrocatalysts for water electrolysis, 3:17069 (BNL-21165) 
RV-1 REACTOR/FUEL ELEMENTS 
Reload fuel optimization study for the Venezuelan research 
reactor, 3:18070 


S MATRIX 
Path integral representation of S-matrix, 3:20227 (IS-M-121) 
SACCHAROMYCES 
See also SACCHAROMYCES CEREVISIAE 
SACCHAROMYCES/MUTAGENESIS 

Investigation of mutagenic effects of products of ozonation 

reactions in water, 3:20060 
SACCHAROMYCES CEREVISIAE/BIOLOGICAL RADIATION 

EFFECTS 

Increased spontaneous mitotic segregation in MMS-sensitive 
mutants of Saccharomyces cerevisiae (X radiation, uv 
radiation), 3:19942 

SACCHAROMYCES CEREVISIAE/GROWTH 

Ethanol effects on the kinetics of a continuous fermentation with 

Saccharomyces cerevisiae, 3:17109 
SACCHAROMYCES CEREVISIAE/MITOSIS 

Increased spontaneous mitotic segregation in MMS-sensitive 
mutants of Saccharomyces cerevisiae (X radiation, uv 
radiation), 3:19942 

SAFEGUARD REGULATIONS/COMMUNICATIONS 

Structure and drafting of safeguards regulatory documents (For 
improving communication), 3:17026 (BNWL-2408) 

Structure and drafting of safeguards regulatory documents 
(Improvement of communication), 3:17027 (BNWL- 
2408(Vol.1)) 

Structure and drafting of safeguards regulatory documents (For 
improving communication), 3:17028 (BNWL- 
2408(Vol.2)(App.)) 

SAFEGUARDS 
See also IAEA SAFEGUARDS 
PHYSICAL PROTECTION DEVICES 

Control of nuclear energy: new aims for the reform of 

international institutions, 3:18364 
SAFETY (NUCLEAR) 
See RADIATION PROTECTION 





SALAMANDERS/ INJURIES 


SALAMANDERS/INJURIES 
Tissue lesions of tiger salamanders (Ambystoma tigrinum): 
relationship to sewage effluents, 3:19794 
SALAMANDERS/NEOPLASMS 
Tissue lesions of tiger salamanders (Ambystoma tigrinum): 
relationship to sewage effluents, 3:19794 
ES 


See TRADE 
SALINITY/BIOLOGICAL EFFECTS 
Effects of seawater extracts of crude oil on carbon budgets in two 
species of mussels, 3:20027 (CONF-730386-) 
Effects of temperature and salinity on the embryonic development 
of Hydrobia ulvae (Pennant), 3:20007 
SALMON/AVOIDANCE 
Toxicity and avoidance tests with Prudhoe Bay oil and pink 
salmon fry, 3:20035 (CONF-730386-) 
SALMONELLA/MUTAGENESIS 
Investigation of mutagenic effects of products of ozonation 
reactions in water, 3:20060 
SALT DEPOSITS/ANNEALING 
Storage and release of radiation energy in salt in radioactive waste 
repositories, 3:16946 (ORNL-5058) 
SALT DEPOSITS/ENERGY STORAGE 
Storage and release of radiation energy in salt in radioactive waste 
repositories, 3:16946 (ORNL-5058) 
SALT DEPOSITS/GEOLOGY 
Geologic investigation of the Virgin River Valley salt deposits, 
Clark County, southeastern Nevada, to investigate their 
suitability for possible storage of radioactive waste material as 
of September 1977, 3:16978 (Y/OWI/SUB-77/22328) 
SALT DEPOSITS/PHYSICAL RADIATION EFFECTS 
Radiation damage studies on natural and synthetic rock salt 
utilizing measurements made during electron irradiation, 
3:16968 (Y/OWI/SUB-77/14268) 
SALT DEPOSITS/RADIATION EFFECTS 
Petrofabric changes in heated and irradiated salt from Project Salt 
Vault, Lyons, Kansas, 3:16947 (ORNL/SUB-3484/4) 
SALT DEPOSITS/STRATIGRAPHY 
Geologic investigation of the Virgin River Valley salt deposits, 
Clark County, southeastern Nevada, to investigate their 
suitability for possible storage of radioactive waste material as 
of September 1977, 3:16978 (Y/OWI/SUB-77/22328) 
SALT DEPOSITS/TEMPERATURE EFFECTS 
USGS studies of physical-chemical relationships in salt 
repositories, 3:16967 (Y/OWI/SUB-77/14268) 
SALT VAULT PROJECT 
Petrofabric changes in heated and irradiated salt from Project Salt 
Vault, Lyons, Kansas, 3:16947 (ORNL/SUB-3484/4) 
SALT VAULT PROJECT/THERMODYNAMICS 
Simulation of the thermomechanical response of Project Salt 
Vault. Final report, 3:16973 (Y/OWI/SUB-77/16519/1) 
SAMARIUM/ION COLLISIONS 
Production of L-x-rays by 9.5 to 41.8 MeV fluorine ions incident 
on six elements from Pr to Bi (Cross sections, 9.5 to 41.8 MeV, 
total cross sections), 3:20183 
SAMARIUM/PHASE TRANSFORMATIONS 
Effect of oxygen and hydrogen on the transition and melting 
temperatures of samarium, 3:18879 (IS-M-109) 
SAMARIUM/REACTIVITY WORTHS 
Significance of expanded xenon and samarium decay chain 
information, 3:17914 
SAMARIUM 144 TARGET/HELIUM 3 REACTIONS 
Inelastic scattering of “He from samarium isotopes at 53 MeV, 
3:20311 
SAMARIUM 148 TARGET/HELIUM 3 REACTIONS 
Inelastic scattering of *He from samarium isotopes at 53 MeV, 
3:20311 
SAMARIUM 150/PIONIC ATOMS 
Nuclear structure with pionic atoms, 3:20309 (LA-6926-C) 
SAMARIUM 150 TARGET/HELIUM 3 REACTIONS 
——— scattering of “He from samarium isotopes at 53 MeV. 
3:20311 
SAMARIUM 152 TARGET/HELIUM 3 REACTIONS 
Inelastic scattering of “He from samarium isotopes at 53 MeV. 
3:20311 
SAMARIUM 152 TARGET/OXYGEN 16 REACTIONS 
Long range imaginary optical potential in elastic scattering (Cross 
sections, 48 MeV). 3:20230 (LBL-6588) 
SAMARIUM 154 TARGET/HELIUM 3 REACTIONS 
Inelastic scattering of *He from samarium isotopes at 53 MeV, 
3:2031 
SAMARIUM 155/ENERGY LEVELS 
Energy levels in '°°Sm., 3:20317 (CONF-770968-9) 
SAMARIUM ISOTOPES/ENERGY LEVELS 
Deformation effects in neutron scattering (2.5 MeV, cross 
sections, review, J, 7), 3:20325 
SAMARIUM ISOTOPES/NEUTRON REACTIONS 
Deformation effects in neutron scattering (2.5 MeV, cross 
sections, review, J, 7), 3:20325 


ERA Vol. 3, No. 8 


SAMPLERS 
See also AIR SAMPLERS 

SAMPLERS/DESIGN 
Mars viking surface sampler subsystem, 3:19367 
Remote sampler for determining residual oil content of surface 

waters, 3:19774 (CONF-730386-) 

SAN FRANCISCO BAY/OIL SPILLS 
Oil recovery system for San Francisco Bay area, 3:16716 

SAN FRANCISCO BAY/WATER POLLUTION 
Hydrocarbons associated with suspended particulate matter in San 

Francisco Bay waters, 3:19804 

SAND/MATERIALS HANDLING 
System for frac sand logistics on massive hydraulic fracturing 

jobs, 3:16619 (COO/4166-1) 

SAND/RADIONUCLIDE MIGRATION 
Behavior of gaseous iodine in sand, 3:16995 (ORNL-tr-4550) 

SAND/SORPTIVE PROPERTIES 
Behavior of gaseous iodine in sand, 3:16995 (ORNL-tr-4550) 

SANDIA LABORATORIES/COMPUTER CODES 
User's guide to the Sandia Mathematical Program Library at 

Livermore, 3:20817 (SAND-77-8274) 

SANDIA LABORATORIES/RESEARCH PROGRAMS 
Sandia technology, 3:20795 (SAND-77-1284(Vol.3)(No.2)) 
Solar total energy programs at Sandia, 3:17220 (SAND-77- 

1284(Vol.3)(No.2)) 

SANDSTONES/DEFORMATION 
Changes in the structural state of sandstone under the effect of 

complex compression, 3:16581 

SANDSTONES/ORIGIN 

Sandstone reservoir geometry of non-marine sediments in the 
Toolachee gas field, 3:16741 

SANITARY LANDFILLS/WELL DRILLING 

ae gas recovery from landfills: a worldwide perspective, 
3:17105 

SARGASSO SEA/WATER POLLUTION 

Petroleum residues in the Sargasso Sea and on Bermuda beaches, 
3:19778 (CONF-730386-) 

SAUDI ARABIA/DUAL-PURPOSE POWER PLANTS 

Models for planning investments in electric power and water 
supply in Saudi Arabia, 3:18318 

SAUDI ARABIA/ECONOMIC POLICY 

Models for planning investments in electric power and water 
supply in Saudi Arabia, 3:18318 

SAUDI ARABIA/ENERGY MANAGEMENT 

Energy and water needs in arid zones; regionalization and 
planning: the case of Saudi Arabia, 3:18346 

SAUDI ARABIA/ENERGY POLICY 

Management of energy resources in industrializing countries, 
47 


183 
SAUDI ARABIA/ENERGY SOURCE DEVELOPMENT 
Energy and water needs in arid zones; regionalization and 
planning: the case of Saudi Arabia, 3:18346 
SAUDI ARABIA/ENERGY SOURCES 
Management of energy resources in industrializing countries, 
3:18347 
SAUDI ARABIA/PETROLEUM 
Arab oil producers and alternative sources of energy, 3:18432 
SAVANNAH RIVER PLANT/METEOROLOGY 
Comparison of observed average concentrations of * Kr with 
calculated values obtained from a wind rose model and a time- 
dependent wind trajectory model, 3:19687 (DP-MS-77-15) 
SAVANNAH RIVER PLANT/MONITORING 
Modeling the dispersion of atmospheric pollution using cubic 
splines and Chapeau functions, 3:19686 (DP-MS-76-83) 
SAVANNAH RIVER PLANT/RADIOACTIVE WASTE 
MANAGEMENT 
Savannah River Plant waste management information indes, 
3:16896 (TID-28008) 
SAVANNAH RIVER PLANT/RESEARCH PROGRAMS 
Capabilities at the Savannah River Plant site for energy research, 
development, and demonstration, 3:20792 (DPST-76-429) 
SCANDIUM 41/ENERGY LEVELS 
Determination of total and partial widths of unbound states, 
3:20280 
SCANDIUM 43/ENERGY LEVELS 
Magnetic moment of the first excited state of Sc, 3:20297 
SCANDIUM 43/NUCLEAR STRUCTURE 
Properties of the d/sub 3/2/-hole states in the 1f/sub 7/2/ nuclei, 
3:20287 
SCANDIUM 47/NUCLEAR STRUCTURE 
Properties of the d/sub 3/2/-hole states in the 1f/sub 7/2/ nuclei. 
3:20287 
SCANDIUM HYDROXIDES/CHEMICAL PROPERTIES 
Thermographic study of some basic salts of scandium and yttrium, 
3:19296 (ORNL -tr-4539) 
SCANDIUM OXIDES/CHEMICAL PREPARATION 
Thermographic study of some basic salts of scandium and yttrium, 
3:19296 (ORNL -tr-4539) 
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SCANDIUM SULFATES/CHEMICAL PROPERTIES 

Thermographic study of some basic salts of scandium and yttrium, 
3:19296 (ORNL -tr-4539) 

SCANNING (RADIOISOTOPE) 
See RADIOISOTOPE SCANNING 

SCHNELLER NATRIUMGEKUEHLTER REAKTOR 
See SNR-1 REACTOR 

SCHOOL BUILDINGS/AIR CONDITIONING 

Energy use reductions in air conditioning compressor operation, 
3:18582 

SCHOOL BUILDINGS/ENERGY CONSERVATION 

Mixed strategies for energy conservation and alternative energy 
utilization (solar) in buildings. Final report. Volume III. 
Appendixes (10 appendices), 3:18388 (SAN/1234-1/3) 

SCHOOL BUILDINGS/SOLAR AIR CONDITIONERS 

Mixed strategies for energy conservation and alternative energy 
utilization (solar) in buildings. Final report. Volume II. Detailed 
results (New York, Atlanta, Omaha, and Albuquerque), 3:18387 
(SAN/1234-1/2) 

Mixed strategies for energy conservation and alternative energy 
utilization (solar) in buildings. Final report. Volume III. 
Appendixes (10 appendices), 3:18388 (SAN/1234-1/3) 

SCHOOL BUILDINGS/SOLAR HEATING SYSTEMS 

Report on the Grover Cleveland School Solar Heating System, 

Boston, Massachusetts, USA, 3:17229 (COO/2626-76/1) 
SCHOOL BUILDINGS/SOLAR SPACE HEATING 

Mixed strategies for energy conservation and alternative energy 
utilization (solar) in buildings. Final report. Volume II. Detailed 
results (New York, Atlanta, Omaha, and Albuquerque), 3:18387 
(SAN/1234-1/2) 

Mixed strategies for energy conservation and alternative energy 
utilization (solar) in buildings. Final report. Volume III. 
Appendixes (10 appendices), 3:18388 (SAN/1234-1/3) 

SCINTIGRAPHY 
See SCINTISCANNING 
SCINTISCANNING 

Comparison of 1- and 2-Hr delayed brain scans in patients 
undergoing chemotherapy for primary brain tumors (/sup 99m/ 
Tc tracer technique), 3:19885 

Three dimensional imaging of the myocardium with radionuclides 
('79Cs, 7°'T]), 3:19882 

SCRAP METALS/RECYCLING 
Energy recovery: preheating of solid loads by flue gas example: 
preheating of aluminum scrap by flue gas from a smelting 
furnace, 3:18624 
SCREW INSTABILITY 

See HELICAL INSTABILITY 
SCREWS 

See FASTENERS 
SCRUBBERS/ECONOMICS 

Industrial gas cleaning: principles and practice of the control of 
gaseous and particulate emissions (Book), 3:19567 

SCRUBBERS/OPERATION 

Industrial gas cleaning: principles and practice of the control of 

gaseous and particulate emissions (Book), 3:19567 
SCRUBBERS/PERFORMANCE 

Industrial gas cleaning: principles and practice of the control of 

gaseous and particulate emissions (Book), 3:19567 
SCRUBBERS/WASTE MANAGEMENT 

Handling and transport of power plant scrubber sludge wastes, 

3:18471 
SCYLLA DEVICES/CONTROL SYSTEMS 

Scylla 1V-P computer based on control and data acquisition 
system. 3:20767 (LA-UR-77-2405) 

SCYLLA DEVICES/DATA ACQUISITION SYSTEMS 

Scylla I1V-P computer based on control and data acquisition 
system, 3:20767 (LA-UR-77-2405) 

SCYLLAC DEVICES/FEEDBACK 

Final analysis of the engineering data on the scyllac feedback 

stabilization experiment, 3:20704 (LA-UR-77-2439) 
SCYLLAC DEVICES/GAS DISCHARGE TUBES 
Toroidal helical quartz forming machine, 3:20766 (LA-UR-77- 
2363) 
SCYLLAC DEVICES/STABILITY 
Stability of a closed-line seyllac, revisited, 3:20581 
SCYLLAC DEVICES/STABILIZATION 

Final analysis of the engineering data on the scyllac feedback 

stabilization experiment. 3:20704 (LA-UR-77-2439) 
SCYLLAC DEVICES/STREAK PHOTOGRAPHY 

Automated computer analysis of plasma-streak traces from 

SCYLLAC, 3:20475 (LA-6961-MS) 
SEACOAST 

See SHORES 
SEAFOOD 

See also SHRIMP 
SEAFOOD/CHEMICAL ANALYSIS 

Analytical method for the measurement of polynuclear aromatic 
hydrocarbons in marine tissue, 3:19257 


SEDIMENTS/GEOCHEMICAL SURVEYS 


SEALS/MATERIALS 
Promising new cryogenic seal candidate, 3:19402 
SEALS/SPECIFICATIONS 
Design report. Volume 11. Mechanical specifications, 3:16372 
a 
EA 


See also ATLANTIC OCEAN 
MEDITERRANEAN SEA 
PACIFIC OCEAN 
SEAS/NATURAL GAS DEPOSITS 
Potential and time frame for the development of petroleum in the 
deep ocean, 3:16609 
SEAS/NUTRIENTS 
Biological transport of zinc-65 into the deep sea, 3:19769 
SEAS/OIL SPILLS 

Flight evaluation of U.S. Coast Guard airborne oil surveillance 

system, 3:16694 
SEAS/PETROLEUM DEPOSITS 

Potential and time frame for the development of petroleum in the 

deep ocean, 3:16609 
SEAS/POLLUTION 

Salt marsh microcosm: an experimental unit for marine pollution 

studies, 3:20021 (CONF-730386-) 
SEAS/WATER POLLUTION 
Analysis of oil outflows due to tanker accidents, 3:19779 (CONF- 
730386-) 
SEAS/WATER POLLUTION CONTROL 
Slop tank design for improved load-on-top, 3:16699 
SEAWATER/CHEMICAL ANALYSIS 

Distribution of heavy hydrocarbons in some Atlantic Ocean 

waters, 3:19777 (CONF-730386-) 
SEAWATER/CONTAMINATION 

Occurrence and fate of organic and inorganic contaminants in 

marine animals, 3:19790 
SEAWATER/CORROSIVE EFFECTS 

Materials activity in the Office of Saline Water, 3:19003 (NBS- 
SPEC.PUBL.-463) 

Old age creeps on as oil pipelines start to rust, 3:16649 

SEAWATER/DESALINATION 

Desalting sea water and brackish waters: a cost update, 3:17430 

(ORNL/TM-5926) 
SEAWATER/INFORMATION CENTERS 

Materials activity in the Office of Saline Water, 3:19003 (NBS- 

SPEC.PUBL.-463) 
SEAWATER/UPWELLING 

Ocean Food and Energy Farm Project. Subtask 4. Preliminary 
design studies of substrate and upwelling systems. Volume 2. 
Artificial upwelling in support of the OFEF project. Progress 
report, 3:17180 (ERDA/USN/1027-3/2) 

SEAW EEDS/CULTIVATION 

Ocean Food and Energy Farm Project. Subtask 4. Preliminary 
design studies of substrate and upwelling systems. Volume 2. 
Artificial upwelling in support of the OFEF project. Progress 
report, 3:17180 (ERDA/USN/1027-3/2) 

SEBACEOUS GLANDS 
See SKIN 
SECONDARY COOLANT CIRCUITS/WATER CHEMISTRY 
Three years’ operating experience with AVT in Westinghouse 
steam generators, 3:17641 
SECURITY 
Trends in nuclear power plant physical security, 3:17518 
SEDIMENTARY ROCKS/RADIONUCLIDE MIGRATION 

Waste isolation safety assessment program. Collection and 

generation of transport data, 3:16958 (Y/OWI/SUB-77/14268) 
SEDIMENTARY ROCKS/STRATIGRAPHY 

Hydrocarbon potential of the North Wanganui Basin, New 

Zealand, 3:16603 
SEDIMENTS/AGE ESTIMATION 

Chemical and geochemical studies off the coast of Washington. 
Report of progress, September 1976-August 1977, 3:20079 
(RLO/2225/T24-20) 

SEDIMENTS/CHEMICAL ANALYSIS 

Chemical and geochemical studies off the coast of Washington. 
Report of progress, September 1976-August 1977, 3:20079 
(RLO/2225/T24-20) 

SEDIMENTS/DIAGENESIS 

Patterns of diagenesis in some Australian sedimentary basins, 

3:16582 
SEDIMENTS/ENVIRONMENTAL TRANSPORT 

Observations from moored current meters on the Washington 
continental shelf, February 1971-February 1974. Special report 
No. 65, 3:20080 (RLO/2225/T25-19) 

Pollutant transport and sediment dispersal in the Washington- 
Oregon coastal zone. Report of progress, October 1976- 
September 1977, 3:20081 (RLO/2225/T25-20) 

SEDIMENTS/GEOCHEMICAL SURVEYS 

Symposium on hydrogeochemical and stream-sediment 
reconnaissance for uranium in the United States, 3:16798 
(GJBX-77(77)) 





SEDIMENTS/SAMPLING 


SEDIMENTS/SAMPLING 

Effectiveness of stream-sediment sampling along the Rio Ojo 
Caliente, New Mexico, 3:16807 (GJBX-77(77)) 

Hydrogeochemical and stream-sediment reconnaissance program 
and its relation to the NURE, 3:16799 (GJBX-77(77)) 

Results of uranium HSSR survey of the San Juan area 
southwestern Colorado, 3:16801 (GJBX-77(77)) 

Uranium hydrogeochemical and stream sediment pilot survey of 
the Estancia Valley, Bernalillo, Santa Fe, San Miguel, and 
Torrance Counties, New Mexico, 3:16802 (GJBX-77(77)) 

SEDIMENTS/SEISMIC SURVEYS 

Patterns of diagenesis in some Australian sedimentary basins, 

3:16582 
SELENIUM/ATOM-ATOM COLLISIONS 

Theory of rare gas-group VI 'S-'D collision-induced transitions, 

3:20168 
SELENIUM/BIOLOGICAL ACCUMULATION 

Mercury, arsenic and selenium fall-out from an industrial complex 

studied by means of lichen transplants, 3:20024 
SELENIUM/EMISSION SPECTROSCOPY 

Development and evaluation of a hydride technique for As, Sb, 
and Se determinations by inductively coupled plasma-atomic 
emission spectroscopy, 3:19244 (IS-T-776) 

SELNI REACTOR/REACTOR MATERIALS 
Fracture mechanics characterization of the Trino reactor vessel 
material, 3:19106 
SEMICONDUCTOR DEVICES 
See also SEMICONDUCTOR LASERS 
TRANSISTORS 
SEMICONDUCTOR DEVICES/FAILURES 

Failure mechanisms in beam lead semiconductors, 3:19513 (BDX- 
613-1762) 

SEMICONDUCTOR LASERS/CRYSTAL DEFECTS 

Indium gallium phosphide arsenide double heterojunction lasers 
and defect tunneling, 3:19481 

SEMICONDUCTOR LASERS/CRYSTAL GROWTH 

Indium gallium phosphide arsenide double heterojunction lasers 

and defect tunneling, 3:19481 
SEMICONDUCTOR LASERS/FABRICATION 

Low threshold current proton-isolated (GaAl)As double 

heterostructure lasers, 3:19463 
SEMICONDUCTOR MATERIALS 

(See also specific semiconductor materials.) 

SEMICONDUCTOR MATERIALS/FABRICATION 

Sputtering methods and their applications in technology, 3:18872 
(BNWL-tr-281) 

SENSIBLE HEAT STORAGE/EFFICIENCY 
Solar Greenhouses of Northern Arizona, 3:17258 
SENSIBLE HEAT STORAGE/TECHNOLOGY ASSESSMENT 

Advanced thermal energy storage concept definition study for 
solar Brayton power plants. Volume 1. Final technical report, 
July 1-December 31, 1976, 3:18512 (SAN/1300-1) 

SEQUESTRENE 
See EDTA 
SERINE/NUCLEAR MAGNETIC RESONANCE 

3'P nuclear magnetic resonance chemical shielding tensors of L-0- 

serine phosphate and 3’-cytidine monophosphate, 3:19306 
SERPENTINE/GEOLOGY 

Geologic feasibility of talc and serpentinite bodies from the 
Appalachian Mountain Region of eastern United States with 
regard to siting of radioactive-waste repositories. Final report, 
3:16951 (ORNL/SUB-4496/1) 

SERPENTINE/HYDROLOGY 

Geologic feasibility of talc and serpentinite bodies from the 
Appalachian Mountain Region of eastern United States with 
regard to siting of radioactive-waste repositories. Final report, 
3:16951 (ORNL/SUB-4496/1) 

SERPENTINE/SEISMIC EFFECTS 
Geologic feasibility of talc and serpentinite bodies from the 
Appalachian Mountain Region of eastern United States with 
regard to siting of radioactive-waste repositories. Final report, 
3:16951 (ORNL/SUB-4496/1) 
SERUM (BLOOD) 

See BLOOD SERUM 
SEWAGE 

See LIQUID WASTES 
SEWAGE/BIOLOGICAL EFFECTS 

Tissue lesions of tiger salamanders (Ambystoma tigrinum): 
relationship to sewage effluents, 3:19794 

SEWAGE/CHEMICAL ANALYSIS 

Analysis of organic compounds in water to support health effects 
studies, 3:19787 

Ozone oxidation of organic sequestering agents in water prior to 
the determination of trace metals by anodic stripping 
voltammetry, 3:19232 

SEWAGE/DISINFECTANTS 
Chemical pollutants in relation to diseases in fish, 3:19799 
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SEWAGE/STORAGE 
Strategies for energy-efficient water-supply and wastewater 
systems, 3:18506 
SEWAGE/TRANSPORT 
Strategies for energy-efficient water-supply and wastewater 
systems, 3:18506 
SEWAGE/WASTE PROCESSING 
Chemical pollutants in relation to diseases in fish, 3:19799 
Strategies for energy-efficient water-supply and wastewater 
systems, 3:18506 
SEWAGE SLUDGE/STERILIZATION 
Economic comparison of sludge irradiation and alternative 
methods of municipal sludge treatment, 3:18645 (PNL-2431) 
SEWAGE SLUDGE/WASTE PROCESSING 
Economic comparison of sludge irradiation and alternative 
methods of municipal sludge treatment, 3:18645 (PNL-2431) 
SEWAGE SLUDGE/WASTE PRODUCT UTILIZATION 
Extractability of copper, zinc, cadmium, and lead in soils 
incubated with sewage sludge, 3:19760 
SHADING/LEGAL ASPECTS 
Solar shade control (Model right to light law), 3:17146 
SHAFT EXCAVATIONS 
See also EXCAVATION 
MINING 
RADIOACTIVE WASTE DISPOSAL 
SHAFT EXCAVATIONS/TEMPERATURE DISTRIBUTION 
Analysis of transient history of underground excavations for 
radioactive waste isolation, 3:16976 (Y/OWI/SUB-77/22303/ 


P6) 
SHALE OIL/ADDITIVES 
Arsenic containing fuels (Patent), 3:17440 
SHALE OIL/CHROMATOGRAPHY 
Preparative-scale liquid chromatographic fractionation of crude 
oils derived from coal and shale, 3:16784 
SHALE OIL/COST 
Research in bituminous shale in France, 3:16775 
SHALE OIL/REFINING 
Multipurpose utilization of oil shale, 3:16774 
Refining and upgrading of synfuels from coal and oil shales by 
advanced catalytic process. Quarterly report, April-June 1977, 
3:16783 (FE-2315-15) 
SHALES 
See also OIL SHALES 
SHALES/CHEMICAL REACTION KINETICS 
Waste-rock interactions and bedrock reactions, 3:16971 (Y/OWI/ 
SUB-77/14268) 
SHALES/GEOTHERMOMETRY 
Geothermometry methods for determining the thermal history of 
shales, 3:16970 (Y/OWI/SUB-77/14268) 
SHALES/PERMEABILITY 
Review of the near surface heater experiment at Oak Ridge, TN, 
3:16962 (Y/OWI/SUB-77/ 14268) 
SHALES/ROCK-FLUID INTERACTIONS 
Studies of the Eleana Argillite, 3:20072 (Y/OWI/SUB-77/14268) 
SHALES/SORPTIVE PROPERTIES 
Sorption and fixation of large cations by shale formations, 3:20070 
(Y/OWI/SUB-77/14268) 
SHALES/TEMPERATURE EFFECTS 
Review of the near surface heater experiment at Oak Ridge, TN, 
3:16962 (Y/OWI/SUB-77/14268) 
SHALES/THERMAL DEGRADATION 
Thermal effects in shales: measurements and modeling, 3:16964 
(Y/OWI/SUB-77/14268) 
SHEATHS (FUEL) 
See FUEL CANS 
SHELLS/STRESS ANALYSIS 
Elevated temperature inelastic analysis of metallic media under 
time-varying loads using state variable theories, 3:19352 (COO- 
2733-12) 
SHELLS (CONTAINMENT) 
See CONTAINMENT SHELLS 
SHIELDING 
University goals in shielding education, 3:17866 
SHIELDING/DATA ANALYSIS 
Sensitivity analysis development and applications program at 
ORNL, 3:20403 
SHIELDING/INFORMATION NEEDS 
Required target accuracies, 3:17963 
SHIELDING/MEEF7TIUNGS 
Proceedings of the specialists’ meeting On sensitivity studies and 
shielding benchmarks, 3:20402 
SHIELDING/NEUTRON SPECTRA 
Benchmark shielding experiments in a GCFR spectrum, 3:17792 
SHIELDING/RADIATION HEATING 
Radiation heating studies in a stainless-steel and sodium shield, 
3:17901 
SHIELDING/RADIATION STREAMING 
Computer program SCAP-BR for gamma-ray streaming through 
multilegged ducts, 3:17902 
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Gas-Cooled Fast Reactor Program. Progress report, July 1, 1975- 
December 31, 1976, 3:17713 (ORNL-5294) 
SHIP PROPULSION REACTORS 
See also OTTO HAHN REACTOR 
SHIP PROPULSION REACTORS/NEUTRON SPECTRA 
Comparison of claculated and measured neutron spectra using 
SAND-II, ANISN, and DOT, 3:18088 
SHIPMENT 
See TRANSPORT 
SHIPS 
See also BARGES 
TANKER SHIPS 
SHIPS/CHEMICAL EFFLUENTS 
Evaluation of a unique centrifuge for separation of oil from ship 
discharge water, 3:19776 (CONF-730386-) 
SHIPS/WASTE WATER 
Navy shipboard investigation of oily wastes, 3:16698 
SHIVA FACILITY/DESIGN 
Shiva: its components and subsystems, 3:20750 
SHIVA FACILITY/OPTICAL SYSTEMS 
Techniques for preventing damage to high power laser 
components, 3:20745 (UCRL-79823) 
SHIVA FACILITY/PHYSICAL RADIATION EFFECTS 
Techniques for preventing damage to high power laser 
components, 3:20745 (UCRL-79823) 
SHOCK (IMPACT) 
See IMPACT SHOCK 
SHORES/LAND POLLUTION CONTROL 
Beach protection by a degradable, sprayed film, 3:19758 
Microbiological and natural product systems for the protection of 
coastal shorelines from oil spills and oil contamination, 3:19759 
SHORES/OIL SPILLS 
Oil contaminated beach cleanup, 3:16731 
SHORTWALL MINING/FORECASTING 
Shortwall mining in the USA, 3:16506 
SHOWER COUNTERS 
(Detects high energy gamma radiation or high energy particles on 
basis of cascade showers in layered absorbers.) 
Summary report of neutral detector subgroup, 3:19650 (BNL- 
23422) 
SHRIMP/CONTAMINATION 
Estimation of the amount of empire mix crude oil in mullet, 
shrimp, and oysters by liquid chromatography, 3:16736 
Interaction of chemical pollutants and virus in a crustacean: a 
novel bioassay system, 3:20032 
SHRIMP/HATCHING 
Effect of copper (II) chloride on the hatching rate of Artemia 
salina (L.), 3:20028 
SHRIMP/METABOLISM 
Accumulation and release of petroleum-derived aromatic 
hydrocarbons by marine animals, 3:19806 
SHUTDOWN (REACTOR) 
See REACTOR SHUTDOWN 
SIALIC ACID/BIOLOGICAL RADIATION EFFECTS 
Effect of strontium-90 on blood serum glycoproteins of swine, 
3:19990 
SIGMA MODEL/MESON-BARYON INTERACTIONS 
High energy behavior of fermion-meson and meson-meson 
scattering in a supersymmetric field theory, 3:20222 (IS-T-797) 
SIGMA MODEL/MESON-MESON INTERACTIONS 
High energy behavior of fermion-meson and meson-meson 
scattering in a supersymmetric field theory, 3:20222 (IS-T-797) 
SILANES/CHEMICAL RADIATION EFFECTS 
Radiation chemistry of volatile silanes and germanes. Progress 


report, September 1. 1976-August 31, 1977, 3:19324 (COO-3416- 
5 


) 
SILANES/HOT ATOM CHEMISTRY 
Hot atom reactions involving multivalent and univalent species 
Progress report, February 1977-January 1978, 3:19332 (ORO- 
3898-35) 
SILANES/ION-MOLECULE COLLISIONS 
Persistent collision complexes in the reaction of sily! ions with 
ethylene, 3:20171 
SILANES/PHOTOLYSIS 
Radiation chemistry of volatile silanes and germanes. Progress 


report, September 1, 1976-August 31, 1977, 3:19324 (COO-3416- 
5 


SILICA/ION IMPLANTATION 
Helium and hydrogen implantation of vitreous silica and graphite 
(150 to 300 KeV), 3:19209 
SILICA/PHYSICAL RADIATION EFFECTS 
Helium and hydrogen implantation of vitreous silica and graphite 
(150 to 300 KeV), 3:19209 
SILICA/SOLUBILITY 
Aqueous systems and geothermal energy, 3:19337 (ORNL-5297) 
SILICATES/CHEMICAL ANALYSIS 
Use of small accelerators for mineralogical studies, 3:19255 


SILICON ALLOYS/CRYSTAL-PHASE 


SILICATES/CHEMICAL REACTION KINETICS 

Kinetic model for silicate rock-ground water interaction, 3:20074 

(Y/OWI/SUB-77/14268) 
SILICATES/ROCK-FLUID INTERACTIONS 

Kinetic model for silicate rock-ground water interaction, 3:20074 

(Y/OWI/SUB-77/14268) 
SILICON/CASTING 

Heat exchanger-ingot casting/slicing process. Silicon Sheet 
Growth Development for the Large Area Silicon Sheet Task of 
the Low Cost Silicon Solar Array Project. Eighth quarterly 
progress report, July 1, 1977-September 30, 1977, 3:17149 
(ERDA/JPL/954373-77/3) 

SILICON/CHEMICAL VAPOR DEPOSITION 

Low pressure chemical vapor deposition of polysilicon, 3:19164 
(LBL-6901) 

Numerical simulation of transport processes in vertical cylinder 
epitaxy reactors, 3:19354 (LBL-6902) 

SILICON/CRYSTAL GROWTH 

Interface phenomena in solar cells and solar cell development 
processes, 3:17156 

Laser-zone growth in a Ribbon-to-Ribbon (RTR) process. Silicon 
Sheet Growth Development for the Large Area Silicon Sheet 
Task of the Low Cost Silicon Solar Array Project. Technical 
quarterly report No. 5. Motorola report No. 2256/6, 3:17150 
(ERDA/JPL/954376-77/3) 

SILICON/CUTTING 

Heat exchanger-ingot casting/slicing process. Silicon Sheet 
Growth Development for the Large Area Silicon Sheet Task of 
the Low Cost Silicon Solar Array Project. Eighth quarterly 
progress report, July 1, 1977-September 30, 1977, 3:17149 
(ERDA/JPL/954373-77/3) 

SILICON/EMISSION SPECTROSCOPY 
Application of the microwave emission spectrometric system as a 
silicon-selective detector, 3:19250 
SILICON/ETCHING 
Study on freon gas plasma etching, 3:18863 (SAND-77-6023) 
SILICON/ION CHANNELING 

Well-channeled ions with greater-than-random energy loss rates, 

3:19196 
SILICON/ION IMPLANTATION 

Analysis of implanted layer in silicon for semiconductor device 

processing, 3:19210 
SILICON/PHYSICAL RADIATION EFFECTS 

Displacement defects in semiconductors produced by electrons, 

3:19212 
SILICON/SORPTIVE PROPERTIES 

Electron spectroscopy and low energy electron diffraction studies 

of silicon and titanium oxide surfaces, 3:19184 (LBL-6625) 
SILICON/SURFACE PROPERTIES 
Electron spectroscopy and low energy electron diffraction studies 
of silicon and titanium oxide surfaces, 3:19184 (LBL-6625) 
SILICON 28/ENERGY LEVELS 
Width of the lowest T = 2 state in **Si, 3:20279 (RLO/1388-362) 
SILICON 28 TARGET/BERYLLIUM 9 REACTIONS 
(°Be,* Be) reaction at 50 MeV, 3:20274 
SILICON 28 TARGET/CARBON 12 REACTIONS 

Exchange interpretation of anomalous back angle heavy ion elastic 
scattering, 3:20278 (LBL-7102) 

Measurements of the elastic scattering of '*C from 7*Si at 131.5 
MeV and 186.4 MeV in the rainbow scattering region (Angular 
distributions, optical-model analysis), 3:20281 (RLO/1388-362) 

SILICON 28 TARGET/LITHIUM 6 REACTIONS 

Measurements of the elastic scattering of °Li from 7"Si at 135 
MeV in the rainbow scattering region (Angular distribution, 
optical-model analysis), 3:20282 (RLO/ 1388-362) 

SILICON 28 TARGET/OXYGEN 16 REACTIONS 

Exchange interpretation of anomalous back angle heavy ion elastic 
scattering, 3:20278 (LBL-7102) 

Further measurements of 'O + 7°Si elastic scattering at tandem 
energies (40 to 76 MeV: analysis of angular distributions by 
optical ~ Regge pole model), 3:20283 (RLO/1388-362) 

SILICON 28 TARGET/PION REACTIONS 
Experiments on pion-nucleus scattering, 3:20263 (LA-6926-C) 
SILICON 29 TARGET/NITROGEN 14 REACTIONS 
*"Si ~ ''N stripping and pickup reaction (53.5 MeV: angular 
distributions), 3:20284 (RLO/1388-362) 
SILICON 31/HOT ATOM CHEMISTRY 

Hot atom reactions involving multivalent and univalent species. 
Progress report, February 1977-January 1978, 3:19332 (ORO- 
3898-35) 

SILICON 34/ENERGY LEVELS 
Studies of '* Be and other off-stability nuclei, 3:20261 (BNL-23361) 
SILICON ALLOYS/CREEP 

Creep fracture of HK 40 petrochemical furnace tube steel (25.4 

Cr-21 Ni-1.03 Si-0.45 C-0.70 Mn), 3:18896 (CONF-750677-P1) 
SILICON ALLOYS/CRYSTAL-PHASE TRANSFORMATIONS 

Isothermal transformation studies on the effect of alloying 
elements (Mo, Ni, Cr, Mn, Al, Si, Co) in steels on the kinetics of 
the austenite to bainite transformation, 3:18882 (LBL-6068) 





SILICON ALLOYS/FRACTURE PROPERTIES 


SILICON ALLOYS/FRACTURE PROPERTIES 
Creep fracture of HK 40 petrochemical furnace tube steel (25.4 
Cr-21 Ni-1.03 Si-0.45 C-0.70 Mn), 3:18896 (CONF-750677-P1) 
SILICON ALLOYS/OXIDATION 
Hot corrosion studies on nickel-based alloys containing silicon, 


3:19026 
SILICON CARBIDES/SYNTHESIS 
Investigation of the process of heating a polydisperse coal with a 
high-temperature gaseous keat carrier, 3:16342 
SILICON FLUORIDES/HOT ATOM CHEMISTRY 
Hot atom reactions involving multivalent and univalent species. 
Progress report, February 1977-January 1978, 3:19332 (ORO- 
3898-35 
SILICON HYDRIDES 
See SILANES 
SILICON IODIDES/ELECTRICAL PROPERTIES 
Wavelength modulation spectroscopy of semiconductors, 3:19185 
(LBL-6919) 
SILICON IODIDES/OPTICAL PROPERTIES 
Wavelength modulation spectroscopy of semiconductors, 3:19185 
(LBL-6919 
SILICON IONS/COLLISIONS 
X-ray cross sections in ion-atom collisions, 3:20130 
SILICON IONS/ION-MOLECULE COLLISIONS 
Persistent collision complexes in the reaction of silyl ions with 
ethylene, 3:20171 
SILICON NITRIDES/CRYSTAL STRUCTURE 
EM study of crystallography and phase relationships in the BesNe- 
BeSiNz system, 3:19126 (LBL-6930) 
SILICON NITRIDES/FABRICATION 
Informal report on ceramic engine component fabrication cost 
benefits of hot-press-to-shape and gas-autoclave techniques, 
3:19119 (Y/DA-7428) 
SILICON NITRIDES/HOT PRESSING 
Development of manufacturing processes: improved technology 
for ceramic engine components. Monthly report, August 1977, 
3:19120 (Y/DA-7431) 
SILICON NITRIDES/PHYSICAL RADIATION EFFECTS 
Damage energy functions for compounds and alloys, 3:20765 (LA- 
UR-77-1445) 
Damage energy functions for compounds and alloys, 3:19077 
SILICON OXIDES/ELECTROPHORESIS 
Determination of the ion distribution in aqueous dispersions of 
untreated and surface-modified SiO» particles by zeta-potential 
measurements, 3:19318 (UCRL-Trans-1 1284) 
SILICON OXIDES/ETCHING 
Study on freon gas plasma etching, 3:18863 (SAND-77-6023) 
SILICON OXIDES/PHYSICAL RADIATION EFFECTS 
HVEM studies of irradiation damage in oxides, 3:19147 (COO- 
2119-20) 
Transient ionization effects in insulators, 3:19213 
SILICON SOLAR CELLS/FABRICATION 
Laser-zone growth in a Ribbon-to-Ribbon (RTR) process. Silicon 
Sheet Growth Development for the Large Area Silicon Sheet 
Task of the Low Cost Silicon Solar Array Project. Technical 
quarterly report No. 5. Motorola report No. 2256/6, 3:17150 
(ERDA/JPL/954376-77/3) 
SILICON SOLAR CELLS/IMPURITIES 
Interface phenomena in solar cells and solar cell development 
processes, 3:17156 
SILICON SOLAR CELLS/INTERFACES 
Interface phenomena in solar cells and solar cell development 
processes, 3:17156 
SILVER/ARGON 40 REACTIONS 
Evidence for the characterization of heavy-ion reactions by the 
ratio E/B, 3:20328 
SILVER/ATOM COLLISIONS 
Quantum model for gas-solid energy transfer: role of phonon 
polarization and propagation direction (Quantum mechanics, 
inelastic scattering close-coupling theory), 3:19138 
SILVER/BIOLOGICAL INDICATORS 
Indicators of heavy-metal contamination in the Looe Estuary 
(Cornwall) with particular regard to silver and lead, 3:19800 
SILVER/ION COLLISIONS 
K-shell x-ray production cross sections of selected elements from 
Nb through Gd for incident protons and alphas from 0.6 to 2.4 
MeV (0.6 to 2.4 MeV), 3:20136 
SILVER/ION EXCHANGE 
Analytical applications of resins containing amide and polyamine 
functional groups, 3:19264 (I1S-T-783) 
SILVER/PHYSICAL RADIATION EFFECTS 
Quantum model for gas-solid energy transfer: role of phonon 
polarization and propagation direction (Quantum mechanics, 
inelastic scattering close-coupling theory), 3:19138 
SILVER/X-RAY EMISSION ANALYSIS 
Analytical applications of protons from a 3 MV accelerator, 
3:19223 
Investigation of elemental analysis of water samples by radio-alpha 
induced x-ray emission spectroscopy, 3:19242 
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SILVER ADDITIONS/LUMINESCENCE 
Luminescent decay and spectra of impurity-activated alkali halides 
under high pressure, 3:19180 (COO-1198-1187) 
SILVER ALLOYS/PHASE STUDIES 
Metastable phases produced by ion implantation in metals, 3:18886 
(SAND-77-0700C) 
SILVER IODIDES/CRYSTAL-PHASE TRANSFORMATIONS 
Neutron scattering study of the solid electrolyte: RbAgslIs, 3:19166 
(BNL-23210) 
SILVER IODIDES/IONIC CONDUCTIVITY 
Effect of pressure on ionic conductivity in rubidium silver iodine 
and silver iodine, 3:18955 (COO-1198-1184) 
SILVER IODIDES/NEUTRON DIFFRACTION 
Neutron scattering study of the solid electrolyte: RbAgslIs, 3:19166 
(BNL-23210 
SILVER IONS/DIFFUSION 
Reactions and diffusion in the silver-arsenic chalcogenide glass 
system, 3:19186 (LBL-6922) 
SILVER IONS/LUMINESCENCE 
Luminescent decay and spectra of impurity-activated alkali halides 
under high pressure, 3:19180 (COO-1198-1187) 
SILVER IONS/SOLUBILITY 
Reactions and diffusion in the silver-arsenic chalcogenide glass 
system, 3:19186 (LBL-6922) 
SILVER SELENIDES/ELECTRONIC STRUCTURE 
Optical properties of the chalcopyrite semiconductors ZnGeP2, 
ZnGeAse2, CuGaS2, CuAlS2, CulnSes, and AgInSe2, 3:19190 
SILVER SELENIDES/REFLECTIVITY 
Optical properties of the chalcopyrite semiconductors ZnGeP», 
ZnGeAs2, CuGaS2, CuAIS2, CulnSez, and AgInSe2, 3:19190 
SIMULATION 
Transformations of the multivariate normal distribution with 
applications to simulation (Johnson transformation system), 
3:20803 (LA-UR-77-2595) 
SITE SELECTION/DECISION TREE ANALYSIS 
Nuclear siting using decision analysis, 3:18007 
SITE SELECTION/LEGAL ASPECTS 
Opportunities for improvement in the siting of nuclear power 
plants, 3:18011 
Siting problems and opportunities for California power plants, 
3:18010 
SITES (REACTOR) 
See REACTOR SITES 
SKAGIT-1 REACTOR/REACTOR SITES 
Framework for monitoring the social and economic impacts 
associated with the construction of the Skagit Nuclear Project 
in Skagit County, Washington, 3:18006 (PNL-2446) 
SKAGIT-1 REACTOR/SOCIAL IMPACT 
Framework for monitoring the social and economic impacts 
associated with the construction of the Skagit Nuclear Project 
in Skagit County, Washington, 3:18006 (PNL-2446) 
SKAGIT-2 REACTOR/REACTOR SITES 
Framework for monitoring the social and economic impacts 
associated with the construction of the Skagit Nuclear Project 
in Skagit County, Washington, 3:18006 (PNL-2446) 
SKAGIT-2 REACTOR/SOCIAL IMPACT 
Framework for monitoring the social and economic impacts 
associated with the construction of the Skagit Nuclear Project 
in Skagit County, Washington, 3:18006 (PNL-2446) 
SKELETON/BIOLOGICAL RADIATION EFFECTS 
Etiology of osteosarcoma. A review of current considerations, 
3:19962 
SKELETON/RADIATION DOSES 
SFACTOR: a computer code for calculating dose equivalent to a 
target organ per microcurie-day residence of a radionuclide in a 
source organ, 3:19993 (ORNL/NUREG/TM-85) 
SKIMMERS/DESIGN 
Clean Gulf Assocites unveils a new generation of oil-spill cleanup 
equipment, 3:16717 
Design and demonstration of a remotely-controlled high-seas oil 
recovery system, 3:16728 
Developing an open-seas skimmer, 3:16729 
Oil skimming apparatus (Patent), 3:16690 
Oil sweep (Patent), 3:16691 
SKIMMERS/OPERATION 
Clean Gulf Assocites unveils a new generation of oil-spill cleanup 
equipment, 3:16717 
Oil recovery system for San Francisco Bay area, 3:16716 
SKIN/BIOLOGICAL RADIATION EFFECTS 
Comparative evaluation of effects of thallium-204 and 
promethium-147 beta radiation on the skin of impuberal swine, 
3:19994 
Patterns of postradiation recovery of the organism following 
external nonuniform irradiation. 1. Postradiation recovery from 
cutaneous form of radiation lesion in rats (X radiation), 3:19979 
SKIN/NEOPLASMS 
Biophysical studies related to energy generation. Renewal 
proposal and progress report, 3:19967 (ORO-3798-57) 
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Current status of clinical pion radiotherapy (X radiation), 3:19958 
Systematic collaborative studies on neoplasms in marine animals as 
related to the environment, 3:19902 
SKIN/RADIATION DOSES 
SFACTOR: a computer code for calculating dose equivalent to a 
target organ per microcurie-day residence of a radionuclide in a 
source organ, 3:19993 (ORNL/NUREG/TM-85) 
SKIN DISEASES/DIAGNOSIS 
Metabolism of '*C-labelled L-tryptophan, L-kynurenine, and 
hydroxy-L-kynurenine in miners with scleroderma, 3:19888 
SKIN DISEASES/ETIOLOGY 
Metabolism of '*C-labelled L-tryptophan, L-kynurenine, and 
hydroxy-L-kynurenine in miners with scleroderma, 3:19888 
SLAGS/CHEMICAL COMPOSITION 
Materials research for clean utilization of coal. Quarterly progress 
report, October 1-December 31, 1976, 3:16383 (FE-3800-10) 
SLAGS/VISCOSITY 
Materials research for clean utilization of coal. Quarterly progress 
rt, October 1-December 31, 1976, 3:16383 (FE-3800-10) 
SLUDGES/TRANSPORT 
Handling and transport of power plant scrubber sludge wastes, 


3:18471 
SLUDGES/WASTE DISPOSAL 
Development of potential uses for the residue from fluidized bed 
combustion processes. Technical progress report, September 
1977, 3:16464 
Handling and transport of power plant scrubber sludge wastes, 
3:18471 


SLUGS (FUEL) 
See FUEL RODS 
SLURRIES (FUEL) 
See FUEL SLURRIES 
SMALL BUSINESSES/SOLAR ENERGY 
Energy research and development and small business. Part 3. 
Hearing before the Select Committee on Small Business, United 
States Senate, Ninety-Fifth Congress, first session on energy 
research and development and small business, 3:18510 
SMOKATRON 
See ELECTRON-RING ACCELERATORS 
SMOKES/DIFFUSION 
Atmosphere. Fluid-dynamic simulation model for predicting 
spreading processes in the atmospheric boundary layer, 3:19676 
(ANL-Trans-1103) 
SNG PROCESSES 
See also CARBON DIOXIDE ACCEPTOR PROCESS 
HYGAS PROCESS 
SNG PROCESSES/ENVIRONMENTAL IMPACT 
STATEMENTS 
Final programmatic environmental impact statement on the 
allocation of petroleum feedstocks to synthetic natural gas 
plants, 3:18458 (FEA/H-77-369) 
SNR REACTOR 
See SNR-1 REACTOR 
SNR-1 REACTOR/FUEL PINS 
Results of the postirradiation examinations of the Rapsodie-1 
experiment fuel pins, 3:17718 
SNR-] REACTOR/REACTOR KINETICS 
Flux synthesis programme KASY for the approximate solution of 
the three-dimensional multigroup-neutron-diffusion-equation. 
Present state, planned improvements and applications to reactor 
design problems, 3:17884 
SNR-300 REACTOR 
See SNR-] REACTOR 
SOCIO-ECONOMIC FACTORS/INFORMATION SYSTEMS 
REAP family of computer programs for retrieval of socio- 
economic-environmental-demographic information, 3:18304 
(LBL-6417) 
SOCIOLOGY 
Changing lifestyles: overview, 3:18325 
Energy and the economy (Interplay of eco-. production, and 
economic systems). 3:18326 
SOCIOLOGY/MEETINGS 
47th ANZAAS Congress (abstracts). Vol. I], Sections 21-33, 
3:20790 
SODA ASH 
See SODIUM CARBONATES 
SODIUM/CORROSIVE EFFECTS 
Corrosion of irradiated stainless steel in hot-trapped sodium, 
3:19002 (HEDL-TME-77-61) 
Corrosion behavior of sodium-exposed stainless steels in chloride- 
containing aqueous solutions, 3:19006 (ORNL/TM-6068) 
Investigations of surfaces of sodium corroded materials using 
Auger electron spectroscopy and secondary ion mass 
spectrometry, 3:19014 (EURFNR-1399) 
Large-scale sodium interactions: preliminary test results for 
limestone concrete, 3:18162 
Microstructural characterization of advanced ferrous alloys 
exposed to liquid sodium (700°C for 2000 hours), 3:19001 
(HEDL-SA-1225FP(Rev.)) 


SODIUM CHLORIDES/SOLUBILITY 


Sodium Technology Program: friction, wear, and self-welding. 
ppmy progress report for period ending April 30, 1977, 
:19009 (WARD-NA-3045-45) 
Thermal behavior of concrete (LMFBR), 3:18163 
SODIUM/ELECTRIC CONDUCTIVITY 
Low temperature electrical measurements of vapor deposited 
sodium-ammonia films, 3:19189 (TID-27647) 
SODIUM/FIRES 
Statistical parametric analyses of sodium fire, 3:18160 
SODIUM/FLUID FLOW 

Sodium engineering and technology. Quarterly progress report, 

January, February, March 1977, 3:18956 (HEDL-TME-77-36) 
SODIUM/HEAT TRANSFER 

Effect of internal thermal radiation on the contact interface 

temperature, 3:19508 
SODIUM/IMPURITIES 

Deposition and effects of a silicon compound in sodium systems, 
3:19366 

Theory of the entropy and enthalpy of solution of chemical 
impurities. II. Non-metals in liquid alkali metals (H, C, N, O in 
Na; H isotopes in Li), 3:19275 (AERE-TP-704) 

SODIUM/ION EXCHANGE 

Cation exchange at pressures up to 400 M Pascals, 3:19268 (SRO- 
854-13) 

SODIUM/NEUTRON TRANSPORT 

Experimental study of neutron propagation in iron-sodium 
mixtures, 3:20406 

Progress report on shielding benchmark experiments at CNEN 
and their analysis, 3:20407 

SODIUM/OXIDATION 

Surface oxidation process prior to ignition of a sodium droplet, 

3:17859 
SODIUM/RADIATION HEATING 
Radiation heating studies in a stainless-steel and sodium shield, 
3:17901 
SODIUM/THERMODYNAMIC PROPERTIES 
Thermodynamic properties of sodium for safety analysis, 3:17769 
SODIUM 22/ADSORPTION 

Safety evaluation of the ground disposal of radioactive wastes. I. 
Influence of Ca** on the distribution coefficients of radioactive 
cations to ion exchangers, 3:16994 (ORNL-tr-4439) 

SODIUM 23 TARGET/NEUTRON REACTIONS 

Measurement of cross sections for the 7*Na(n,n’y)*° Na reaction 

near threshold, 3:20285 
SODIUM ALLOYS/CATALYTIC EFFECTS 
Electrocatalytic activity and surface properties of tungsten 
bronzes, 3:18964 (IS-T-798) 
SODIUM BROMIDES/DIELECTRIC PROPERTIES 
Optical breakdown in alkali halides, 3:20431 
SODIUM CARBONATES/THERMODYNAMIC PROPERTIES 
Molten-salt systems (Fuel cells), 3:18526 (OQRNL-5297) 
SODIUM CHLORIDES/CATALYTIC EFFECTS 

Influence of chlorine and chlorides on the gasification of carbon, 

3:16393 
SODIUM CHLORIDES/CHEMICAL REACTIONS 

Reactions of chromium with gaseous NaCl in an oxygen 

environment, 3:19031 
SODIUM CHLORIDES/CORROSIVE EFFECTS 

Corrosivity of geothermal brines. Progress report for period 
ending June 1977, 3:17366 (ORNL/TM-6159) 

Effect of NaCl on high temperature hot corrosion, 3:19030 

Electrochemical methods used in the study of localized corrosion 
of austenitic stainless steels (0.17 M NaCl at 37°C), 3:18997 
(CONF-750677-P1) 

Inhibition of intergranular stress corrosion cracking of sensitized 
type 304 stainless steel. Annual report, 3:19004 (NUREG-0185) 

SODIUM CHLORIDES/DIELECTRIC PROPERTIES 

Optical breakdown in alkali halides, 3:20431 

SODIUM CHLORIDES/PHOTOLUMINESCENCE 

High-pressure studies of luminescent spectra and lifetimes in alkali 

halides doped with Cu” and Ag’, 3:19191 
SODIUM CHLORIDES/PHOTON COLLISIONS 

Investigation of laser-induced pre-breakdown modifications and 
their effect on optical damage threshold. Annual progress 
report, September 15, 1976-June 15, 1977, 3:19171 (RLO-2221- 
T13-1) 

SODIUM CHLORIDES/PHYSICAL RADIATION EFFECTS 

Laser destruction of alkali-halide crystals, 3:19207 (UCRL-Trans- 
11231) 

Radiation damage studies on natural and synthetic rock salt 
utilizing measurements made during electron irradiation, 
3:16968 (Y/OWI/SUB-77/14268) 

SODIUM CHLORIDES/RADIOSENSITIVITY EFFECTS 

Radiosensitivity of DNA in concentrated solutions of alkaline 
metal salts (Gamma radiation), 3:19927 

SODIUM CHLORIDES/SOLUBILITY 

New method for determining the solubility of salts in aqueous 

solutions at elevated temperatures, 3:17376 





SODIUM CHLORIDES/SOLVENT PROPERTIES 


SODIUM CHLORIDES/SOLVENT PROPERTIES 
Studies on the dryolysis reactions of metal ions, 3:19282 (Y/OWI/ 
SUB-77/14268) 
SODIUM CHLORIDES/THERMODYNAMIC PROPERTIES 
ae corrections for fluid-inclusion homogenization 
ratures based on the volumetric properties of the system 
Nal. 1-H2O, 3:17375 
SODIUM COMPLEXES/MOLECULAR STRUCTURE 
Research in nuclear chemistry. Progress report, March 1, 1977- 
February 28, 1978, 3:19335 (COO-1797-77) 
SODIUM FLUORIDES/PHYSICAL RADIATION EFFECTS 
Laser destruction of alkali-halide crystals, 3:19207 (UCRL-Trans- 


11231) 
SODIUM HYDROXIDES/CORROSIVE EFFECTS 

Corrosion, stress corrosion cracking, and electrochemistry of the 
iron and nickel base alloys in caustic environments. Progress 
report, | March 1977-28 February 1978, 3:18999 (COO-2421-4) 

SODIUM HYDROXIDES/PRODUCTION 

Commercial production of hydrogen, chlorine, and caustic: an 
overview, 3:17057 (BNL-21165) 

SODIUM IODIDES/PHOTOLUMINESCENCE 

High-pressure studies of luminescent spectra and lifetimes in alkali 
halides doped with Cu* and Ag*, 3:19191 

SODIUM REACTOR EXPERIMENT 
See SRE REACTOR 
SODIUM SULFATES/CHEMICAL REACTIONS 

Reaction between Cr2Os and liquid sodium sulfate at 1200°K, 

3:19202 
SODIUM SULFATES/CORROSIVE EFFECTS 

Effect of NaCl on high temperature hot corrosion, 3:19030 

Hot corrosion studies of four nickel-base superalloys: B-1900, 
NASA-TRW VIA, 713C and IN738, 3:19027 

SODIUM SULFATES/PHASE STUDIES 
Thermal energy storage, 3:18262 (ORNL-5297) 
SODIUM SULFATES/PHYSICAL CHEMISTRY 
Thermal energy storage, 3:18262 (ORNL-5297) 

SODIUM-SULFUR BATTERIES/ANODES 

Research and development of a sodium-sulfur battery. Subproject: 
development of unconventional processes for production of 
solid beta-alumina electrolytes and development of sodium 
electrodes, 3:18282 (ORNL-tr-4466) 

SODIUM-SULFUR BATTERIES/COMPARATIVE 

EVALUATIONS 

Development of electrochemical power sources for electric 
traction, 3:18277 

SODIUM-SULFUR BATTERIES/DESIGN 

N2/S cell as a source of motive power for electric vehicles, 
3:18273 

Sodium/sulphur battery design and development for motive 
power applications, 3:18274 

SODIUM-SULFUR BATTERIES/ELECTROLYTES 

Research and development of a sodium-sulfur battery. Subproject: 
development of unconventional processes for production of 
solid beta-alumina electrolytes and development of sodium 
electrodes, 3:18282 (ORNL-tr-4466) 

SODIUM-SULFUR BATTERIES/PERFORMANCE 

New energy sources for electric vehicles: development status, 

3:18272 
SOFT SOLDERING 

See SOLDERING 
SOILS 

See also PERMAFROST 
SOILS/AGE ESTIMATION 

Surface properties of a North Ray Crater soil (Apollo 16), 3:20062 

SOILS/CHEMICAL COMPOSITION 

Soils of the Pacific Northwest shrub-steppe. Occurrence and 
properties of soils on the Arid Land Ecology Reserve. Hanford 
Reservation, 3:19747 (BNW L-2272) 

Th, Ra and Ur content and distribution in upland Chernozems and 
upland-steppe Chernozem-like soils (using the example of the 
steppe sones of Southeastern Transbaikal), 3:16820 (ORNL -tr- 
4501) 

SOILS/CHROMATOGRAPHY 

Quantitative analysis of soil chromatography. 1. Water and 

radionuclide transport, 3:19763 (ORNL.-5337) 
SOILS/DECONTAMINATION 

Chemistry research and development. Research and development 
semiannual progress report, January-June 1977, 3:19339 (RFP- 
2680-A) 

SOILS/ENERGY SOURCES 

Effect of removal of crop residues on soil productivity, 3:17163 

(CONF-770368-) 
SOILS/PRODUCTIVITY 

Effect of removal of crop residues on soil productivity, 3:17163 

(CONF-770368-) 
SOILS/RADIONUCLIDE MIGRATION 

Assessment of radiological impact of the inactive uranium-mill 

tailings pile at Salt Lake City, Utah, 3:19733 (ORNL/TM-5251) 
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Migration of gaseous radionuclides through soil overlying a 
uranium ore deposit: a modeling study, 3:16794 (GJBX-67-77) 
Quantitative analysis of soil chromatography. I. Water and 
radionuclide transport, 3:19763 (ORNL-5337) 
SOILS/STABILITY 
Safety parameters for open-pit mine shelves, 3:16533 
SOJA BEAN OIL 
See SOYBEAN OIL 
SOLAR ABSORBERS/ANTIREFLECTION COATINGS 
Dendritic tungsten for solar thermal conversion, 3:17329 
SOLAR ABSORBERS/BLACK COATINGS 
Ambient-temperature conversion ge of aluminum for solar 
energy absorption (Aluma Black), 3:173 
Black-chromium selective coating, 3:17322 
Black paints for solar collectors: are they all the same, 3:17321 
Comparison of three solar selective absorber coatings, 3:17319 
Novel non-selective absorptive coating for use on solar collector 
panels, 3:17328 
Performance of a mildly-selective coating from the Caldwell 
Chemical Coatings Corporation, 3:17312 
Results obtained from black chrome production run of steel 
collectors, 3:17316 
Selective absorptivity of carbon coatings, 3:17320 
Solar properties of electrodeposited nickel underlayers in 
composite absorber systems, 3:17306 
SOLAR ABSORBERS/COATINGS 
Coatings for solar collectors: purchaser's requirements and 
problems, 3:17314 
Large area magnetron sputtering for depositing solar collector 
coatings, 3:17317 
Selective surfaces for copper solar absorbers, 3:17324 
Semiconductor lead dioxide plating as applied to solar collectors, 
3:17326 
SOLAR ABSORBERS/COMPARATIVE EVALUATIONS 
Electroplated coatings for solar thermal collectors, 3:17323 
SOLAR ABSORBERS/EFFICIENCY 
Selective absorptivity of carbon coatings, 3:17320 
SOLAR ABSORBERS/ELECTRODEPOSITED COATINGS 
Black-chromium selective coating, 3:17322 
Solar properties of electrodeposited nickel underlayers in 
composite absorber systems, 3:17306 
SOLAR ABSORBERS/MATERIALS 
Electroplated —— for solar thermal collectors, 3:17323 
SOLAR ABSORBERS/OPTICAL PROPERTIES 
High temperature optical properties of materials, 3:18949 (ALO/ 
3701-76/1) 
Instrument for measurement of solar absorptance and solar 
reflectivity, 3:17331 
Possible selective solar photothermal absorber: Ni dendrites 
formed on Al surfaces by the CVD of Ni(CO) , 3:17318 
SOLAR ABSORBERS/PACKED BED 
Low cost solar collector of a packed bed design, 3:17285 (COO/ 
2972-1) 
SOLAR ABSORBERS/PAINTS 
Novel non-selective absorptive coating for use on solar collector 
panels, 3:17328 
SOLAR ABSORBERS/PERFORMANCE 
Selective absorber coatings by interference techniques, 3:17310 
SOLAR ABSORBERS/PERFORMANCE TESTING 
Performance of a mildly-selective coating from the Caldwell 
Chemical Coatings Corporation, 3:17312 
SOLAR ABSORBERS/PHYSICAL PROPERTIES 
Possible selective solar photothermal absorber: Ni dendrites 
formed on Al surfaces by the CVD of Ni(CO) , 3:17318 
SOLAR ABSORBERS/SURFACE COATING 
Black paints for solar collectors: are they all the same, 3:17321 
SOLAR ABSORBERS/VAPOR DEPOSITED COATINGS 
Selective absorber coatings by interference techniques, 3:17310 
SOLAR AIR CONDITIONERS 
Mixed strategies for energy conservation and alternative energy 
utilization (solar) in buildings. Final report. Volume EI. Detailed 
results (New York, Atlanta, Omaha, and Albuquerque), 3:18387 
(SAN/1234-1/2) 
SOLAR AIR CONDITIONERS/DESIGN 
Solar powered heat reclamation air conditioning system (Patent), 
3:17239 
Test and evaluation of a solar-powered laboratory 
turbocompressor system for building heating and cooling. Final 
technical report (Rankine cycle), 3:17230 (COO/2824-1) 
SOLAR AIR CONDITIONERS/ECONOMICS 
Mixed strategies for energy conservation and alternative energy 
utilization (solar) in buildings. Final report. Volume III 
Appendixes (10 appendices), 3:18388 (SAN/1234-1/3) 
SOLAR AIR CONDITIONERS/PERFORMANCE 
Residential cooling: here, there, today, and tomorrow, 3:18569 
SOLAR AIR CONDITIONERS/PERFORMANCE TESTING 
Test and evaluation of a solar-powered laboratory 
turbocompressor system for building heating and cooling. Final 
technical report (Rankine cycle), 3:17230 (COO/2824-1) 
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SOLAR AIR CONDITIONERS/RANKINE CYCLE 
Solar — heat reclamation air conditioning system (Patent), 
3:17239 
SOLAR AIR CONDITIONING/BIBLIOGRAPHIES 
Solar home heating and cooling: technology and diffusion. 
Council of Planning Librarians exchange bibliography 1235 (465 
references), 3:17231 (NP-22143) 
SOLAR AIR CONDITIONING/RESEARCH PROGRAMS 
Energy research and development and small business. Part 3. 
Hearing before the Select Committee on Small Business, United 
States Senate, Ninety-Fifth Congress, first session on energy 
research and development and small business, 3:18510 
SOLAR AIR HEATERS/EFFICIENCY 
Solar heated air receivers, 3:17204 (ALO/3701-76/1) 
SOLAR AIR HEATERS/PACKED BED 
Low cost solar collector of a packed bed design, 3:17285 (COO/ 
2972-1) 
SOLAR AIR HEATERS/PERFORMANCE TESTING 
Low cost solar collector of a packed bed design, 3:17285 (COO/ 
2972-1) 
SOLAR AIR HEATERS/SOLAR ABSORBERS 
Low cost solar collector of a packed bed design, 3:17285 (COO/ 
2972-1) 
SOLAR CELL ARRAYS/DEMONSTRATION PROGRAMS 
Guide to demonstrations of energy conservation, solar energy and 
other new technologies: Energy Extension Service (Projects 
listed by state), 3:18509 (TID-28044) 
SOLAR CELL ARRAYS/DESIGN 
Definition study for photovoltaic residential prototype system. 
Final report (5 to 15 kW), 3:17151 (ERDA/NASA-19768) 
SOLAR CELLS 
See also SILICON SOLAR CELLS 
SOLAR CELLS/ELECTRIC CONTACTS 
Cuprous oxide photovoltaic cells. Fourth quarterly report, July 1, 
1976-September 30, 1976, 3:17153 (NSF-AER-75-23453-4) 
SOLAR CELLS/FABRICATION 
Cuprous oxide photovoltaic cells. Fourth quarterly report, July 1, 
1976-September 30, 1976, 3:17153 (NSF-AER-75-23453-4) 
SOLAR CELLS/TEST FACILITIES 
ERDA/LeRC Photovoltaic Systems Test Facility, 3:17152 
(ERDA/NASA/1022-77/19) 
SOLAR COLLECTORS 
See also CONCENTRATING COLLECTORS 
FLAT PLATE COLLECTORS 
Engineering and design analysis of an energy-efficient structure 
utilizing black liquid solar collectors for heating, 3:17241 
SOLAR COLLECTORS/BLACK COATINGS 
Vitreous coatings for solar collectors, 3:17313 
SOLAR COLLECTORS/COATINGS 
AES coatings for solar collectors symposium, 3:17302 
Coatings for solar collectors: status and R and D needs, 3:17330 
Porcelain enamels for solar collector applications, 3:17309 
SOLAR COLLECTORS/CONSTRUCTION 
Low-cost site-assembled solar collector designs for use with heat 
pumps, 3:17284 (BNL-50671) 
SOLAR COLLECTORS/DESIGN 
Greenhouse selective baffle collector, 3:17254 
Low-cost site-assembled solar collector designs for use with heat 
pumps, 3:17284 (BNL-50671) 
SOLAR COLLECTORS/ELECTRODEPOSITED COATINGS 
Electroplated coatings for solar thermal collectors, 3:17323 
SOLAR COLLECTORS/MATERIALS 
High temperature optical properties of materials, 3:18949 (ALO/ 
3701-76/1) 
SOLAR COLLECTORS/MEETINGS 
AES coatings for solar collectors symposium, 3:17302 
SOLAR COLLECTORS/OPTIMIZATION 
Evaluation of an optimized solar thermal collector by a new 
method, 3:17299 
Optimization of a fixed solar thermal energy collector, 3:17298 
SOLAR COLLECTORS/PERFORMANCE 
Evaluation of evacuated tubular collectors in a residential solar 
heating and cooling system, 3:17243 
Evaluation of an optimized solar thermal collector by a new 
method, 3:17299 
SOLAR COLLECTORS/SPECTRALLY SELECTIVE 
SURFACES 
Emissivity engineering at Cornell University, 3:19157 (ALO/3701- 
76/1) 
Large area magnetron sputtering for depositing solar collector 
coatings, 3:17317 
Solar properties of electrodeposited nickel underlayers in 
composite absorber systems, 3:17306 
SOLAR COLLECTORS/SURFACE COATING 
Electroplated coatings for solar thermal collectors, 3:17323 
SOLAR CONCENTRATORS 
See also COMPOUND PARABOLIC CONCENTRATORS 
FRESNEL LENS 
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SOLAR CONCENTRATORS/DESIGN 
Design and analysis of a uniaxial tracking device with a cylindrical 
parabolic solar concentrator system, 3:17290 
SOLAR CONCENTRATORS/OPTICAL PROPERTIES 
Optical properties of cylindrical elliptic concentrators, 3:17300 
SOLAR CONCENTRATORS/SOLAR TRACKING 

Design and analysis of a uniaxial tracking device with a cylindrical 

parabolic solar concentrator system, 3:17290 
SOLAR CONCENTRATORS/TESTING 
Design and analysis of a uniaxial tracking device with a cylindrical 
parabolic solar concentrator system, 3:17290 
SOLAR COOLING SYSTEMS 
See also SOLAR AIR CONDITIONING 
See SOLAR AIR CONDITIONERS 
Thermal application of solar energy, 3:17228 (CONF-750677-P1) 
SOLAR COOLING SYSTEMS/COMMERCIALIZATION 

Assessment of incentives to accelerate market penetration of solar 

heating and cooling systems, 3:17140 
SOLAR COOLING SYSTEMS/DEMONSTRATION 

PROGRAMS 

CCMS Solar Energy Pilot Study: report of the annual meeting, 
3:17238 (UMD-4908-9) 

Guide to demonstrations of energy conservation, solar energy and 
other new technologies: Energy Extension Service (Projects 
listed by state), 3:18509 (TID-28044) 

Marshall Space Flight Center development program for solar 
heating and cooling systems, 3:17249 

Survey of contractor evaluation of Non-Residential Solar Energy 
Demonstration Program, 3:17236 (ORO/5278-5) 

SOLAR COOLING SYSTEMS/DESIGN 
Energy roof: a new approach to solar heating and cooling, 3:17244 
SOLAR COOLING SYSTEMS/ECONOMICS 

Economic evaluation of solar cooling and heating of buildings, 
3:17136 

Solar energy applications to large buildings, 3:17240 

SOLAR COOLING SYSTEMS/FEASIBILITY STUDIES 

Solar heating and cooling of buildings. Monthly progress report 

No. 7, April 1, 1974-April 30, 1974, 3:17234 (NP-22701) 
SOLAR COOLING SYSTEMS/FINANCIAL INCENTIVES 
Assessment of incentives to accelerate market penetration of solar 
heating and cooling systems, 3:17140 
SOLAR COOLING SYSTEMS/INFORMATION CENTERS 
National Solar Heating and Cooling Information Center, 3:17123 
SOLAR COOLING SYSTEMS/RESEARCH PROGRAMS 

CCMS Solar Energy Pilot Study: report of the annual meeting, 
3:17238 (UMD-4908-9) 

SOLAR COOLING SYSTEMS/SOLAR-ASSISTED HEAT 

PUMPS 

Solar energy applications to large buildings, 3:17240 

SOLAR CYCLE 

Monthly and annual trends in geomagnetic-solar phenomena; a 
verification of the Sun's internal meridional circulation. Bulletin 
No. 142, 3:20096 (NP-22769) 

SOLAR DRYERS/DESIGN 
Design of a solar heat source for industrial dehydration, 3:17265 
Soybean drying using heat from solar energy, 3:17261 
Textile drying using solarized cylindrical can dryers, 3:17266 
SOLAR DRYERS/PERFORMANCE 

Solar process drying of potato products, 3:17260 
SOLAR DRYERS/SYSTEMS ANALYSIS 

Soybean drying using heat from solar energy, 3:17261 
SOLAR ENERGY/BIBLIOGRAPHIES 

Summary of international energy research and development 
activities, 1974-1976, 3:18528 (HCP/U2639-1) 

SOLAR ENERGY/BUDGETS 

ERDA wrapup, 3:17190 (ALO/3701-76/1) 

Survey of research activities of the Division of Solar Energy, 
Energy Research and Development Administration, 3:17128 

SOLAR ENERGY/COST 
Engineering cost estimates for solar technologies, 3:17142 
SOLAR ENERGY/DECISION MAKING 

Nuclear energy at the turning point, 3:18360 (ORAU/IEA(O)-77- 
19) 

SOLAR ENERGY/DEMONSTRATION PROGRAMS 

Solar Park, Palm Springs: a community plan for energy decency, 
1975-1976, 3:17121 (C-W-75-1) 

SOLAR ENERGY/EDUCATION 

Advancing solar energy in the Southeast through education and 
training, 3:17124 

Solar energy program in environmental design (College program 
outline), 3:17127 

SOLAR ENERGY/EDUCATIONAL TOOLS 

Solar Park, Palm Springs: a community plan for energy decency, 
1975-1976, 3:17121 (C-W-75-1) 

SOLAR ENERGY/ENVIRONMENTAL EFFECTS 

Toxic trace pollutant coefficients for energy supply and 
conversion. Final report, 3:19688 (HIT-705) 





SOLAR ENERGY/ENVIRONMENTAL IMPACTS 


SOLAR ENERGY/ENVIRONMENTAL IMPACTS 
Environmental and safety implications of solar technologies, 
3:17147 
SOLAR ENERGY/FEASIBILITY STUDIES 
Solar option, 3:18514 
SOLAR ENERGY/FORECASTING 
Can the Sun replace uranium, 3:18412 (ORAU/IEA(M)-77-21) 
SOLAR ENERGY/GOVERNMENT POLICIES 
Case against private utility involvement in solar/insulation 
programs, 3:18511 (NP-22400) 
SOLAR ENERGY/INFORMATION CENTERS 
Solar Park, Palm Springs: a community plan for energy decency, 
1975-1976, 3:17121 (C-W-75-1) 
SOLAR ENERGY/INTERNATIONAL COOPERATION 
Review of overseas solar technologies relative to international 
cooperation, 3:17129 
SOLAR ENERGY/LEGISLATION 
State solar energy legislation of 1976: a review of statutes relating 
to buildings, 3:17144 (NBSIR-77-1297) 
SOLAR ENERGY/MARKET 
Public utility and solar energy interface: an assessment of policy 
options. Executive summary. Final report, 3:17143 (DSE/2523- 
1 


Solar electric-energy market penetration, 3:17139 
SPURR: system for projecting utilization of renewable resources, 
3:17138 
SOLAR ENERGY/MEETINGS 
Proceedings of the 1977 annual meeting of the American Section 
of the ——— Solar Energy Society. Volume 1, Sections 
26-38, 3:17122 
SOLAR ENERGY/PLANNING 
Solar energy utilization and its effect upon land use and urban 
lanning, 3:17145 
SOLAR ENERGY/PUBLIC UTILITIES 
Public utility and solar energy interface: an assessment of policy 
aaa Executive summary. Final report, 3:17143 (DSE/2523- 


1) 
SOLAR ENERGY/RESEARCH PROGRAMS 
Energy research and development and small business. Part 3. 
Hearing before the Select Committee on Small Business, United 
States Senate, Ninety-Fifth Congress, first session on energy 
research and development and small business, 3:18510 
Energy systems and statistics. Progress report, April-June 1977, 
3:18355 (LA-7042-PR) 
Plans and programs of the Division of Solar Energy, 3:17118 
(ALO/3701-76/1) 
Solar energy development, 3:17131 
SOLAR ENERGY/SMALL BUSINESSES 
Energy research and development and small business. Part 3. 
Hearing before the Select Committee on Small Business, United 
States Senate, Ninety-Fifth Congress, first session on energy 
research and development and small business, 3:18510 
SOLAR ENERGY/TECHNOLOGY ASSESSMENT 
Engineering cost estimates for solar technologies, 3:17142 
Review of overseas solar technologies relative to international 
cooperation, 3:17129 
SOLAR ENERGY/TECHNOLOGY TRANSFER 
Solar energy implementation centers, 3:17126 
SOLAR ENERGY/TECHNOLOGY UTILIZATION 
Appropriate technology and energy conservation: a Canadian 
experience (Indian communities), 3:18401 
ag system for projecting utilization of renewable resources, 
3:17138 
SOLAR ENERGY/TOTAL ENERGY SYSTEMS 
Solar total energy programs at Sandia, 3:17220 (SAND-77- 
1284(Vol.3)(No.2)) 
SOLAR ENERGY CONVERSION/ECONOMIC IMPACT 
Lifestyle implications of decentralized solar energy, 3:18515 
SOLAR ENERGY CONVERSION/ENVIRONMENTAL 
IMPACTS 
Environmental and safety implications of solar technologies, 
3:17147 
SOLAR ENERGY CONVERSION/HYDROGEN 
PRODUCTION 
Decomposition of water using solar energy. 3:17182 (ALO/3701- 
76/1) 
SOLAR ENERGY CONVERSION/RESEARCH PROGRAMS 
ERDA wrapup (Funding and use of 5 MW solar thermal test 
facility), 3:17190 (ALO/3701-76/1) 
SOLAR ENERGY CONVERSION/SAFETY ENGINEERING 
Study to delineate operational safety and health problems in 
ERDA non-nuclear program, 3:20053 (ADL-79475) 
SOLAR ENERGY CONVERSION/SOCIAL IMPACT 
Lifestyle implications of decentralized solar energy, 3:18515 
SOLAR ENERGY CONVERSION/TECHNOLOGY 
UTILIZATION 
Helios strategy: a heretical view of the role of solar energy in the 
future of a small planet, 3:18516 
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SOLAR ENERGY CONVERSION/WATER REQUIREMENTS 

Water requirements for solar energy, 3:17148 

SOLAR FLUX/MEASURING INSTRUMENTS 
Solar energy meter, 3:17132 (ERDA/NASA/1022-77/21) 
SOLAR FURNACES/FEASIBILITY STUDIES 

Solar thermal developments in foreign countries, 3:17187 (ALO/ 
3701-76/1) 

SOLAR FURNACES/MATERIALS TESTING 

Flash heating va’ > 7a of high temperature materials, 3:19174 
(ALO/3701-7 

SOLAR FURNACES/REVIEWS 
Solar thermal developments in foreign countries, 3:17187 (ALO/ 
3701-76/1) 
SOLAR FURNACES/TEST FACILITIES 
White Sands solar furnace test facility, 3:17268 (ALO/3701-76/1) 
SOLAR HEAT ENGINES/DESIGN 
Sodium heat engine, 3:17279 (ALO/3701-76/1) 
SOLAR HEAT ENGINES/LIQUID METALS 
Sodium heat engine, 3:17279 (ALO/3701-76/1) 
SOLAR HEATING SYSTEMS 
See also PASSIVE SOLAR HEATING SYSTEMS 

Thermal application of solar energy, 3:17228 (CONF-750677-P1) 

Zero-Energy-House, 3:17233 (NP-22388) 

SOLAR HEATING SYSTEMS/CENTRAL HEATING PLANTS 

Solar energy and the central system, 3:17232 (NP-22271) 

SOLAR HEATING SYSTEMS/COMMERCIALIZATION 

Assessment of incentives to accelerate market penetration of solar 

heating and cooling systems, 3:17140 
SOLAR HEATING SYSTEMS/COMPARATIVE 

EVALUATIONS 

Survey of the applications of solar thermal energy systems to 
industrial process heat, 3:17262 

SOLAR HEATING SYSTEMS/DEMONSTRATION 

PROGRAMS 

CCMS Solar Energy Pilot Study: report of the annual meeting, 
3:17238 (UMD-4908-9) 

Guide to demonstrations of energy conservation, solar energy and 
other new technologies: Energy Extension Service (Projects 
listed by state), 3:18509 (TID-28044) 

Marshall Space Flight Center development program for solar 
heating and cooling systems, 3:17249 

Survey of contractor evaluation of Non-Residential Solar Energy 
Demonstration Program, 3:17236 (ORO/5278-5) 

SOLAR HEATING SYSTEMS/DESIGN 

Energy roof: a new approach to solar heating and cooling, 3:17244 

Engineering and design analysis of an energy-efficient structure 
utilizing black liquid solar collectors for heating, 3:17241 

Residence heated by non-fossil-fuel energy, 3:17227 (CONF- 
750677-P1) 

SOLAR HEATING SYSTEMS/ECONOMICS 

Assessment of electric and electric-assisted technologies in 
residential heating and cooling applications (SIMSTOR 
computer code calculations), 3:18579 

Economic evaluation of solar cooling and heating of buildings, 
3:17136 

Effects of solar data accuracy on the performance and economics 
of solar energy systems, 3:17252 

Solar energy applications to large buildings, 3:17240 

SOLAR HEATING SYSTEMS/FEASIBILITY STUDIES 

Solar heating and cooling of buildings. Monthly progress report 

No. 7, April 1, 1974-April 30, 1974, 3:17234 (NP-22701) 
SOLAR HEATING SYSTEMS/FINANCIAL INCENTIVES 

Assessment of incentives to accelerate market penetration of solar 
heating and cooling systems, 3:17140 

Economic viability of solar assisted industrial process heat 
systems: the need for government economic incentives, 3:17141 

SOLAR HEATING SYSTEMS/INFORMATION CENTERS 

National Solar Heating and Cooling Information Center, 3:17123 

SOLAR HEATING SYSTEMS/LIFE-CYCLE COST 

Constraints in solar life cycle cost modeling, 3:17134 

Evaluation of residential heating methods in terms of energy 
conservation, environmental impact and life-cycle economics, 
3:17250 

SOLAR HEATING SYSTEMS/MAINTENANCE 

Report on the Grover Cleveland School Solar Heating System, 

Boston, Massachusetts, USA, 3:17229 (COO/2626-76/1) 
SOLAR HEATING SYSTEMS/OPERATION 

Report on the Grover Cleveland School Solar Heating System, 

Boston, Massachusetts, USA, 3:17229 (COO/2626-76/1) 
SOLAR HEATING SYSTEMS/OPTIMIZATION 
Regionalization of the United States for solar heating system 
comparison, 3:17251 
SOLAR HEATING SYSTEMS/PARABOLIC COLLECTORS 
Solar collector for industrial and commercial applications, 3:17263 
SOLAR HEATING SYSTEMS/PERFORMANCE 

Effects of solar data accuracy on the performance and economics 
of solar energy systems, 3:17252 

Model validation studies of solar systems, Phase III. Monthly 
report, 3:17237 (TID-27827) 
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Performance of a practical solar greenhouse heating system, 
3:17256 
Report on the Grover Cleveland School Solar Heating System, 
Boston, Massachusetts, USA, 3:17229 (COO/2626-76/1) 
Solar space heating of a house and attached greenhouse, 3:17255 
SOLAR HEATING SYSTEMS/PERFORMANCE TESTING 
Research in solar heating for milking parlors, 3:17246 
Test and evaluation of a solar-powered laboratory 
turbocompressor system for building heating and cooling. Final 
technical report (Rankine cycle), 3:17230 (COO/2824-1) 
SOLAR HEATING SYSTEMS/REGIONAL ANALYSIS 
Regionalization of the United States for solar heating system 
comparison, 3:17251 
SOLAR HEATING SYSTEMS/RESEARCH PROGRAMS 
CCMS Solar Energy Pilot Study: report of the annual meeting, 
3:17238 (UMD-4908-9) 
SOLAR HEATING SYSTEMS/SIMULATION 
Model validation studies of solar systems, Phase III. Monthly 
report, 3:17237 (TID-27827) 
SOLAR HEATING SYSTEMS/SOLAR COLLECTORS 
Evaluation of evacuated tubular collectors in a residential solar 
heating and cooling system, 3:17243 
SOLAR HEATING SYSTEMS/SOLAR WATER HEATERS 
Engineering and design analysis of an energy-efficient structure 
utilizing black liquid solar collectors for heating, 3:17241 
SOLAR HEATING SYSTEMS/SOLAR-ASSISTED HEAT 
PUMPS 


Solar energy applications to large buildings, 3:17240 
SOLAR HEATING SYSTEMS/THERMAL ENERGY STORAGE 
EQUIPMENT 
Annual collection and storage of solar energy for the heating of 
buildings. Report No. 2. Annual progress report, May 1976-July 
1977, 3:17235 (ORO/5136-77/2) 
SOLAR INDUSTRY/CATALOGS 
Florida solar energy industry, 3:17130 
SOLAR INDUSTRY/EQUIPMENT 
Florida solar energy industry, 3:17130 
SOLAR INDUSTRY/MANPOWER 
Methodology for assessment of need for solar trained skilled 
workers, 3:17125 
SOLAR NEUTRINOS/DATA ANALYSIS 
Recent results from the Cl-Ar solar neutrino experiment and 
progress in the development of other radiochemical solar 
neutrino experiments at Brookhaven National Laboratory, 
3:20095 (BNL-23418) 
SOLAR NEUTRINOS/RADIATION DETECTION 
Recent results from the Cl-Ar solar neutrino experiment and 
progress in the development of other radiochemical solar 
neutrino experiments at Brookhaven National Laboratory, 
3:20095 (BNL-23418) 
SOLAR NEUTRINOS/RESEARCH PROGRAMS 
Recent results from the Cl-Ar solar neutrino experiment and 
progress in the development of other radiochemical solar 
neutrino experiments at Brookhaven National Laboratory, 
3:20095 (BNL-23418) 
SOLAR PONDS/COST 
Cost reductions and performance improvements for shallow solar 
nds, 3:17289 
SOLAR PONDS/DESIGN 
Solar collector (up-date of previous package) (Apr 1977) 
(Engineering Materials) (9 drawings; solar process heat for 
Sohio uranium mill), 3:17267 (CAPE-2546/1) 
Solar collector (Apr 1976) (Engineering Materials) (9 drawings), 
3:17334 (CAPE-2546) 
SOLAR PONDS/OPERATION 
Prototype solar pond for heating greenhouses and rural 
residences, 3:17257 
SOLAR PONDS/PERFORMANCE 
Cost reductions and performance improvements for shallow solar 
ponds, 3:17289 
January-March performance of shallow solar ponds with and 
without reflectors on their north side, 3:17288 (UCID-17663) 
SOLAR POWER PLANTS 
See also ORBITAL SOLAR POWER PLANTS 
SOLAR THERMAL POWER PLANTS 
SOLAR POWER PLANTS/BRAYTON CYCLE POWER 
SYSTEMS 
Advanced thermal energy storage concept definition study for 
solar Brayton power plants. Volume 1. Final technical report, 
July 1-December 31, 1976, 3:18512 (SAN/1300-1) 
SOLAR POWER PLANTS/COST 
Engineering cost estimates for solar technologies, 3:17142 
SOLAR POWER PLANTS/GLOBAL ASPECTS 
Helios strategy: a heretical view of the role of solar energy in the 
future of a small planet, 3:18516 
SOLAR POWER PLANTS/LATENT HEAT STORAGE 
Advanced thermal energy storage concept definition study for 
solar Brayton power plants. Volume 1. Final technical report, 
July 1-December 31, 1976, 3:18512 (SAN/1300-1) 


SOLAR THERMAL POWER PLANTS/DESIGN 


SOLAR POWER PLANTS/SENSIBLE HEAT STORAGE 

Advanced thermal energy storage concept definition study for 
solar Brayton power plants. Volume 1. Final technical report, 
July 1-December 31, 1976, 3:18512 (SAN/1300-1) 

SOLAR POWER PLANTS/TECHNOLOGY ASSESSMENT 

Engineering cost estimates for solar technologies, 3:17142 

Helios strategy: a heretical view of the role of solar energy in the 
future of a small planet, 3:18516 

SOLAR POWER PLANTS/THERMAL ENERGY STORAGE 

EQUIPMENT 

Warm water long-term storage basin, 3:17342 

SOLAR POWER PLANTS/THERMOCHEMICAL HEAT 

STORAGE 

Advanced thermal energy storage concept definition study for 
solar Brayton power plants. Volume 1. Final technical report, 
July 1-December 31, 1976, 3:18512 (SAN/1300-1) 

SOLAR PROCESS HEAT 

Survey of the applications of solar thermal energy systems to 

industrial process heat, 3:17262 
SOLAR PROCESS HEAT/FEASIBILITY STUDIES 
Application of solar energy to a solvent reclamation system, 
3:17264 
SOLAR PROCESS HEAT/PARABOLIC COLLECTORS 
Solar collector for industrial and commercial applications, 3:17263 
SOLAR PROCESS HEAT/SOLAR HEATING SYSTEMS 

Economic viability of solar assisted industrial process heat 

systems: the need for government economic incentives, 3:17141 
SOLAR PROCESS HEAT/SOLAR PONDS 
Solar collector (Apr 1976) (Engineering Materials) (9 drawings), 
3:17334 (CAPE-2546) 
SOLAR PROMINENCES/STAR MODELS 
Mechanism for the formation of loop prominences, 3:20099 
SOLAR RADIO BURSTS/PLASMA WAVES 
Electromagnetic radiation from a magnetohydrodynamic shock 
front, 3:20098 
SOLAR REFRIGERATION 
Thermal application of solar energy, 3:17228 (CONF-750677-P1) 
SOLAR SPACE HEATING 

Mixed strategies for energy conservation and alternative energy 
utilization (solar) in buildings. Final report. Volume II. Detailed 
results (New York, Atlanta, Omaha, and Albuquerque), 3:18387 
(SAN/1234-1/2) 

SOLAR SPACE HEATING/BIBLIOGRAPHIES 

Solar home heating and cooling: technology and diffusion. 
Council of Planning Librarians exchange bibliography 1235 (465 
references), 3:17231 (NP-22143) 

SOLAR SPACE HEATING/ECONOMICS 

Economics of UK solar energy schemes, 3:18513 

Impact of the national energy plan on solar economics (Economic 
analysis of solar space heating and solar water heating by state), 
3:17133 (LA-UR-77-2694) 

Mixed strategies for energy conservation and alternative energy 
utilization (solar) in buildings. Final report. Volume III. 
Appendixes (10 appendices), 3:18388 (SAN/1234-1/3) 

Solar economic performance model for residential applications, 
3:17135 

SOLAR SPACE HEATING/ENERGY EFFICIENCY 

Efficient use of energy in a solar building, 3:17247 

SOLAR SPACE HEATING/FINANCIAL INCENTIVES 

Effect of tax-credits on the economics of solar heating for 
homeowners, 3:17137 

Impact of the national energy plan on solar economics (Economic 
analysis of solar space heating and solar water heating by state), 
3:17133 (LA-UR-77-2694) 

SOLAR SPACE HEATING/FINANCING 

Solar economic performance model for residential applications, 

3:17135 
SOLAR SPACE HEATING/RESEARCH PROGRAMS 

Energy research and development and small business. Part 3. 
Hearing before the Select Committee on Small Business, United 
States Senate, Ninety-Fifth Congress, first session on energy 
research and development and small business, 3:18510 

SOLAR STILLS/DESIGN 

Silicone-styrene copolymer for solar evaporators, 3:17282 
SOLAR STILLS/MATERIALS TESTING 

Silicone-styrene copolymer for solar evaporators, 3:17282 
SOLAR THERMAL POWER PLANTS/CENTRAL RECEIVERS 

Low cost, low technology solar electric plant, 3:17205 (ALO/ 
3701-76/1) 

SOLAR THERMAL POWER PLANTS/COST 

Low cost, low technology solar electric plant, 3:17205 (ALO/ 
3701-76/1) 

SOLAR THERMAL POWER PLANTS/DESIGN 

Georgia Tech solar thermal test facility, 3:17188 (ALO/3701-76/ 
1) 

Sandia/Albuquerque total energy test facility, 3:17219 (ALO/ 
3701-76/1) 





SOLAR THERMAL POWER PLANTS/ENVIRONMENTAL 


SOLAR THERMAL POWER PLANTS/ENVIRONMENTAL 
IMPACTS 
Environmental and safety implications of solar technologies, 
3:17147 
SOLAR THERMAL POWER PLANTS/FEASIBILITY 
STUDIES 


Solar thermal developments in foreign countries, 3:17187 (ALO/ 
3701-76/1) 
SOLAR THERMAL POWER PLANTS/MATERIALS 
High temperature mechanical properties of ceramics, 3:19128 
ALO/3701-76/1) 
SOLAR THERMAL POWER PLANTS/OPERATION 

Advanced thermal energy storage eae definition study for 
solar Brayton power plants. Volume IV. Solar power plant 
operation analysis computer program. Final technical report, 
July 1, 1976-December 31, 1976, 3:17192 (SAN/1300-4) 

SOLAR THERMAL POWER PLANTS/REVIEWS 

Solar thermal developments in foreign countries, 3:17187 (ALO/ 
3701-76/1) 

SOLAR THERMAL POWER PLANTS/SIMULATION 
Advanced thermal energy storage conan definition study for 
solar Brayton power plants. Volume IV. Solar power plant 

operation analysis computer program. Final technical report, 
July 1, 1976-December 31, 1976, 3:17192 (SAN/1300-4) 
SOLAR THERMAL POWER PLANTS/SITE SELECTION 

Siting considerations for solar thermal electric generating plants, 

3:17193 
SOLAR THERMAL POWER PLANTS/TEST FACILITIES 

Georgia Tech solar thermal test facility, 3:17188 (ALO/3701-76/ 
1) 

Report on the symposium and workshop on the 5 MWt solar 
thermal test facility, 3:17194 (ALO/3701-76/1) 

Sandia/Albuquerque total energy test facility, 3:17219 (ALO/ 
3701-76/1) 

SOLAR THERMAL POWER PLANTS/THERMAL ENERGY 

STORAGE EQUIPMENT 

Advanced thermal energy storage concept definition study for 
solar Brayton power plants. Volume II. Thermal energy storage 
system sizing computer program. Period covered: July 1, 1976- 
December 31, 1976, 3:17340 (SAN/1300-2) 

Advanced thermal energy storage concept definition study for 
solar Brayton power plants. Volume III. Thermochemical TES 
sizing computer program. Period covered: July 1, 1976- 
December 31, 1976, 3:17341 (SAN/1300-3) 

SOLAR THERMAL POWER PLANTS/THERMOCHEMICAL 

HEAT STORAGE 

Operational chemical storage cycles for solar energy (Methanol 
and ammonium hydrogen sulfate), 3:17338 (ALO/3701-76/1) 

SOLAR THERMAL POWER PLANTS/WATER 

REQUIREMENTS 

Water requirements for solar energy, 3:17148 

SOLAR TRACKING 

Design and analysis of a uniaxial tracking device with a cylindrical 

parabolic solar concentrator system, 3:17290 
SOLAR TRACKING/ERRORS 

Linear Fresnel lens: solar optical analysis of tracking error effects, 

3:17293 
SOLAR WATER HEATERS/CENTRAL HEATING PLANTS 

Solar energy and the central system, 3:17232 (NP-22271) 

SOLAR WATER HEATERS/DEMONSTRATION PROGRAMS 

Guide to demonstrations of energy conservation, solar energy and 
other new technologies: Energy Extension Service (Projects 
listed by state), 3:18509 (TID-28044) 

SOLAR WATER HEATERS/DESIGN 

Analysis of a 35,000 GPD solar domestic hot water system for 
Camp LeJeune, North Carolina, 3:17277 

Performance of a solar domestic hot water system with hexagonal 
skylight collectors, 3:17278 

Solar heated water for a geriatric medical care facility with system 
design and analysis based on computer simulations using locally 
measured weather data, 3:17276 

SOLAR WATER HEATERS/ECONOMICS 

Assessment of electric and electric-assisted technologies in 
residential heating and cooling applications (SIMSTOR 
computer code calculations), 3:18579 

Effects of solar data accuracy on the performance and economics 
of solar energy systems, 3:17252 

Project SAGE: solar assisted gas energy. Interim report number 
two, CCMS Solar Energy Pilot Study, 3:17269 (JPL-5030-34) 

SOLAR WATER HEATERS/FINANCIAL INCENTIVES 
Effect of tax-credits on the economics of solar heating for 
homeowners, 3:17137 
SOLAR WATER HEATERS/LIFE-CYCLE COST 
Constraints in solar life cycle cost modeling, 3:17134 
SOLAR WATER HEATERS/OPTIMIZATION 
Analysis and optimization of solar hot water systems, 3:17271 
SOLAR WATER HEATERS/PAYBACK PERIOD 
Economy of a retrofit solar system, 3:17270 (Y-2098) 
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SOLAR WATER HEATERS/PERFORMANCE 
Effects of solar data accuracy on the performance and economics 
of solar energy systems, 3:17252 
Performance of solar swimming pool heater: transparent cover 
type, 3:17273 
Performance history of first residential solar installation in 
Charlottesville, Virginia (open flow collector retrofit), 3:17274 
Performance and economic evaluation of a solar water heater 
utilized in a domestic situation, 3:17275 
Solar heated water for a geriatric medical care facility with system 
design and analysis based on computer simulations using locally 
measured weather data, 3:17276 
SOLAR WATER HEATERS/PERFORMANCE TESTING 
Project SAGE: solar assisted gas energy. Interim report number 
two, CCMS Solar Energy Pilot Study, 3:17269 (JPL-5030-34) 
Research in solar heating for milking parlors, 3:17246 
SOLAR WATER HEATERS/RETROFITTING 
Economy of a retrofit solar system, 3:17270 (Y-2098) 
SOLAR WATER HEATERS/TEST FACILITIES 
Project SAGE: solar assisted gas energy. Interim report number 
two, CCMS Solar Energy Pilot Study, 3:17269 (JPL-5030-34) 
SOLAR WATER HEATERS/THERMAL ANALYSIS 
Analysis and optimization of solar hot water systems, 3:17271 
SOLAR WATER HEATERS/THERMAL ENERGY STORAGE 
EQUIPMENT 
Warm water long-term storage basin, 3:17342 
SOLAR WATER HEATING/DEMONSTRATION PROGRAMS 
CCMS Solar Energy Pilot Study: report of the annual meeting, 
3:17238 (UMD-4908-9) 
SOLAR WATER HEATING/ECONOMICS 
Economics of UK solar energy schemes, 3:18513 
Economics of solar domestic water heating, 3:17272 
Impact of the national energy plan on solar economics (Economic 
analysis of solar space heating and solar water heating by state), 
3:17133 (LA-UR-77-2694) 
— — performance model for residential applications, 
717135 
SOLAR WATER HEATING/FINANCIAL INCENTIVES 
Impact of the national energy plan on solar economics (Economic 
analysis of solar space heating and solar water heating by state), 
3:17133 (LA-UR-77-2694) 
SOLAR WATER HEATING/FINANCING 
Solar economic performance model for residential applications, 
3:17135 
SOLAR WATER HEATING/RESEARCH PROGRAMS 
CCMS Solar Energy Pilot Study: report of the annual meeting, 
3:17238 (UMD-4908-9) 
SOLAR WATER PUMPS/ECONOMICS 
Preliminary economic analysis of soiar irrigation systems (SIS) for 
selected locations, 3:17280 (SAND-77-1402) 
SOLAR WATER PUMPS/EVALUATION 
Considerations in using solar energy to drive irrigation pumps, 
281 


SOLAR WIND/INTERPLANETARY MAGNETIC FIELDS 
Alignment of plasma anisotropies and the magnetic field direction 
in the solar wind, 3:20097 
SOLAR WIND/VELOCITY 
Alignment of plasma anisotropies and the magnetic field direction 
in the solar wind, 3:20097 
SOLAR-ASSISTED HEAT PUMPS 
Solar — ——— to large buildings, 3:17240 
SOLAR-ASSISTED HEAT PUMPS/EVALUATION 
Solar-air heat pumps, design and application, 3:17242 
SOLAR-ASSISTED HEAT PUMPS/FLAT PLATE 
COLLECTORS 
Low-cost site-assembled solar collector designs for use with heat 
pumps, 3:17284 (BNL-50671) 
SOLAR-ASSISTED HEAT PUMPS/LIFE-CYCLE COST 
Evaluation of residential heating methods in terms of energy 
conservation, environmental impact and life-cycle economics, 
3:17250 
SOLAR-ASSISTED HEAT PUMPS/SOLAR COLLECTORS 
Low-cost site-assembled solar collector designs for use with heat 
pumps, 3:17284 (BNL-50671) 
SOLDERED JOINTS/STRESS RELAXATION 
Stress relief techniques for reducing thermal fatigue in solder 
joints, 3:18842 (BDX-613-1655(Rev.)) 
SOLDERING/WETTABILITY 
Solderability test development. Final report (Meniscograph tests), 
3:18843 (BDX-613-1706) 
SOLID SOLUTIONS/ELECTRIC CONDUCTIVITY 
Low temperature electrical measurements of vapor deposited 
sodium-ammonia films, 3:19189 (TID-27647) 
SOLID STATE LASERS/MODE SELECTION 
Mode selection in cw laser with homogeneously broadened gain, 
3:19465 
SOLID STATE LASERS/STABILITY 
Possible regimes of free light generation in ring, traveling-wave 
lasers with homogeneous expansion of amplification, 3:19479 
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SOLID STATE PHYSICS/INFORMATION CENTERS 
Scope of Standard Reference Data Program of NBS, 3:20836 
(NBS-SPEC.PUBL.-463) 
SOLID WASTES 
See also AGRICULTURAL WASTES 
MILL TAILINGS 
MINERAL WASTES 
SCRAP METALS 
WOOD WASTES 
SOLID WASTES/CHEMICAL ANALYSIS 
Assessment, selection, and development of procedures for 
determining the environmental acceptability of synthetic fuel 
plants based on coal. Appendix III, 3:16466 (FE-1795-3(Pt.3)) 
SOLID WASTES/ENERGY SOURCES 
Monograph on alternate fuel resources. Volume 20, 3:18459 
SOLID WASTES/LEACHING 
Trace element characterization and removal/recovery from coal 
and coal wastes. Work plan, October 1, 1977-September 30, 
1978, 3:16431 (LA-7048-PR) 
SOLID WASTES/PYROLYSIS 
Conceptual design study on incorporating a 25-ton/day pyrolysis 
unit into an operating total energy system. Final report, 3:17392 
(ANL-K-76-3588-1) 
SOLID WASTES/SAMPLING 
Assessment, selection, and development of procedures for 
determining the environmental acc grrr? of synthetic fuel 
plants based on coal. Appendix III, 3:16466 (FE-1795-3(Pt.3)) 
soup WASTES/WEATHERING 
Trace element characterization and removal/recovery from coal 
and coal wastes. Work plan, October 1, 1977-September 30, 
1978, 3:16431 (LA-7048-PR) 
SOLIDS/CHEMICAL REACTIONS 
Heuristic approach to spark initiation of reactive solids, 3:20058 
(SAND-77-1649) 
SOLIDS/CRYSTAL STRUCTURE 
Structure of solid surfaces and of adsorbates by low-energy 
electron diffraction, 3:20116 (LBL-6684) 
SOLIDS/ELECTRON DIFFRACTION 
Structure of solid surfaces and of adsorbates by low-energy 
electron diffraction, 3:20116 (LBL-6684) 
SOLIDS/MEETINGS 
Proceedings of the international symposium on atomic, molecular, 
and solid-state aoe collision phenomena, and computational 
methods, 3:20112 
SOLIDS/MICROANALYSIS 
Ion source for mass spectrographic laser microanalysis on solids 
using the LMA 1 laser microspectral analyzer, 3:19243 (IS- 
Trans-101) 
SOLIDS/PERMEABILITY 
Behavior of noble gases in solids: helium in titanium hydride, 
3:18973 (SAND-77-6020) 
SOLIDS/RAMAN EFFECT 
Anisotropic intermolecular interaction and rotational ordering in 
hydrogen-containing solids. Progress report No. 12, 3:20140 
(COO-3403-12) 
SOLIDS/SPIN-LATTICE RELAXATION 
Anisotropic intermolecular interaction and rotational ordering in 
hydrogen-containing solids. Progress report No. 12, 3:20140 
(COO-3403-12) 
SOLIDS/SPUTTERING 
Sputtering methods and their applications in technology, 3:18872 
(BNWL-tr-281) 
SOLIDS/STORAGE 
Storage and flow of solids. Bulletin No. 123; Vol. 53, No. 26, 
November 1964, 3:19407 (NP-22770) 
SOLIDS/STRESS ANALYSIS 
Finite element formulations for transient dynamic problems in 
solids using explicit time integration, 3:19363 
SOLIDS/SURFACE PROPERTIES 
Structure of solid surfaces and of adsorbates by low-energy 
electron diffraction, 3:20116 (LBL-6684) 
SOLIDS/TRANSPORT 
Storage and flow of solids. Bulletin No. 123; Vol. 53, No. 26, 
November 1964, 3:19407 (NP-22770) 
SOLITONS 
Solitons in plasma, 3:20607 
SOLVENT-REFINED COAL/REFINING 
Refining and upgrading of synfuels from coal and oil shales by 
advanced catalytic process. Quarterly report, April-June 1977, 
3:16783 (FE-2315-15) 
SOLVENT-REFINING COAL PLANTS 
See COAL PREPARATION PLANTS 
SOLVENTS 
See also ORGANIC SOLVENTS 
SOLVENTS/MATERIALS RECOVERY 
Kieselguhr in breweries and dry cleaning. Final report. Recycling 
of industrial wastes (Phase II). Illustrated by the example of the 
industrialized region North Baden/North Wuerttemberg, 
3:18630 (BMFT-FB-T-77-09) 


SPACE HEATING/ENERGY CONSERVATION 


Solvents. Final report. Recycling of industrial wastes. Illustrated 
by the example of the industrialized region North Baden/ 
Nordwuerttemberg, 3:18632 (BMFT-FB-T-77-11) 

SOMATIC CELLS 
See also STEM CELLS 
THYMOCYTES 

SOMATIC CELLS/BIOLOGICAL RADIATION EFFECTS 

Genetic studies (*°* Pu, x radiation), 3:19935 (LA-6898-PR) 
SOMATIC CELLS/MUTATIONS 

Genetic studies (7°*Pu, x radiation), 3:19935 (LA-6898-PR) 
SORGHUM/PRODUCTION 

Energy use in cereal-grain production, 3:18602 
SOUTH AFRICA/METRIC SYSTEM 

Report on metric study tour to Republic of South Africa, 3:20793 
(RFP-2624) 

SOUTH CAROLINA/AQUATIC ECOSYSTEMS 

Ecological behavior and effects of energy related pollutants. 
Progress report, June 1976-August 1977 (SO2 impact on 
survival and stability of plant species; fallout '*7Cs transfer 
processes in Southeastern Coastal Plain ecosystem), 3:19696 
(ORO-2412-85) 

SOUTH CAROLINA/GEOTHERMAL EXPLORATION 

Evaluation and targeting of geothermal energy resources in the 
southeastern United States. Progress report, April 1, 1977-June 
30, 1977, 3:17350 (VPI-SU-5103-4) 

SOUTH CAROLINA/TERRESTRIAL ECOSYSTEMS 

Ecological behavior and effects of energy related pollutants. 
Progress report, June 1976-August 1977 (SO2 impact on 
survival and stability of plant species; fallout '°7Cs transfer 
processes in Southeastern Coastal Plain ecosystem), 3:19696 
(ORO-2412-85) 

SOUTH DAKOTA/URANIUM DEPOSITS 

Preliminary study of uranium in Pennsylvanian and lower Permian 
strata in the Powder River Basin, Wyoming and Montana, and 
the Northern Great Plains, 3:16808 (GJBX-81(77)) 

SOUTH HAVEN MICHIGAN REACTOR 
See PALISADES-1 REACTOR 
SOUTH VIETNAM/MINERAL RESOURCES 

Mineral resources of the lower Mekon Basin and adjacent areas of 
Khmer Republic, Laos, Thailand and Republic of Viet-nam. 
Mineral resources development series, No. 39, 3:20066 (NP- 
21947) 

SOVIET UNION 
See USSR 
SOYBEAN OIL/CHEMICAL ANALYSIS 
Inductively coupled plasma-atomic emission spectrometry: trace 
elements in oil matrices, 3:16735 (IS-T-790) 
SOYBEANS/PRODUCTION 
Energy balance of food legume production, 3.18599 
SOYBEANS/SOLAR DRYING 
Soybean drying using heat from solar energy, 3:17261 
SPACE HEATING 
See also ANNUAL CYCLE ENERGY SYSTEM 
SPACE HEATING/CONTROL 

Control systems and principles (HVAC equipment in buildings), 
3:18533 (CONF-7605 1 38-) 

SPACE HEATING/CONTROL EQUIPMENT 

R and D opportunities for final control elements and 
communication systems in HVAC control systems, 3:18544 
(CONF-7605138-) 

Sensor development for building control and energy management, 
3:18542 (CONF-7605138-) 

SPACE HEATING/CONTROL SYSTEMS 

Automated individual area energy control in commercial and 
residential buildings, 3:18535 (CONF-7605138-) 

Control manufacturer's view of R and D needs for energy 
conservation, 3:18530 (CONF-7605138-) 

Control strategies for building energy conservation: R and D 
opportunities, 3:18543 (CONF-7605138-) 

Controllers and processer applications, 3:18541 (CONF-7605 138-) 

Energy conservation in buildings through improved controls, 
3:18534 (CONF-7605138-) 

Overview of R and D potential in controls for energy 
conservation, 3:18540 (CONF-7605 138-) 

SPACE HEATING/COST 

Survey of residential utility costs, 1975-77: comparative impacts 
on residential electric and natural gas consumers, 3:18558 
(FEA/U-77-353) 

SPACE HEATING/DEMAND FACTORS 

Seasonal energy-storage requirements. Final report for Project 

8982, June 30, 1976-September 30, 1976, 3:18410 (COO/2906-1) 
SPACE HEATING/ENERGY CONSERVATION 

Efficient energy design considerations for Arctic residences, 
3:18564 

Electricity and comfort in the home, 3:18563 

Human comfort and energy consumption in residential buildings, 
3:18565 

Light commercial Brayton/Rankine space-conditioning system, 
3:18584 





SPACE HEATING/ENERGY CONSUMPTION 


— heat pumps effectively to reduce energy needs of buildings, 
3:18551 


SPACE HEATING/ENERGY CONSUMPTION 
Energy consumption data base. Volume III, Chapter 7. Household 
sector. Final report, 3:18493 (TID- 27992) 
Parameter study on thermal properties . buildings, 3:18552 
SPACE HEATING/ENERGY DEMAN 
Buildin en analysis (E CUBE 75 _ E CUBE IID), 3:18538 
(CONF-7605138-) 
SPACE HEATING /FUEL CONSUMPTION 
Efficient energy design considerations for Arctic residences, 
3:18564 


SPACE HEATING/TECHNOLOGY ASSESSMENT 
New trend in electroheat. Electroheat technology in industry and 
national use of electricity, 3:18610 
SPACE LATTICES 
See CRYSTAL LATTICES 
SPACE VEHICLES/FUEL SUBSTITUTION 
eg h on alternate fuel resources. ae 20, 3:18459 
SPACE EHICLES/RESEARCH PROGRA 
Energy systems and statistics. Progress ox “april une 1977, 
3:18355 (LA-7042-PR) 
SPACECRAFT POWER SUPPLIES/RADIOISOTOPE HEAT 
SOURCES 
Heat source component development pr oe Quarterly report, 
July-September 1977, 3:17044 (BMI-X- 
SPALLATION/MATHEMATICAL MODELS 
Calculation of spall damage accumulation in ductile metals, 
3:20429 (SAND-76-5948C) 
SPARK GAPS/FAILURES 
Spark gap overpressures in the transfer capacitor device, 3:20701 
(LA-UR-77-2417) 
SPARK IGNITION ENGINES/CATALYTIC CONVERTERS 
Catalyst systems development, 3:18804 
Evaluation of three-way catalysts. Part II, 3:18803 
Formation and control of sulfuric acid emissions over automotive 
catalysts, 3:18811 
SPARK IGNITION ENGINES/COMBUSTION CHAMBERS 
Effects of combustion chamber design and compression ratio on 
emissions, fuel economy, and octane number requirement, 
3:18768 
SPARK IGNITION ENGINES/DESIGN 
Clean spark ignition internal combustion engine (Patent), 3:18756 
Variable displacement engine, 3:18650 (SAND-77- 
1284(Vol.3)(No.2)) 
SPARK IGNITION ENGINES/EXHAUST GASES 
Catalyst systems development, 3:18804 
Effects of engine variables and exhaust gas recirculation on 
emissions, fuel economy, and knock. Part III, 3:18767 
Effects of combustion chamber design and compression ratio on 
emissions, fuel economy, and octane number requirement, 
3:18768 
Evaluation of three-way catalysts. Part II, 3:18803 
Formation and control of sulfuric acid emissions over automotive 
catalysts, 3:18811 
ORI of today’s vehicles. Part Il (Octane Requirement Increase 
(OR])), 3:18827 
SPARK IGNITION ENGINES/FUEL CONSUMPTION 
Comparison between the primary energy consumption of electric 
ped gasoline powered vehicles (In German and English), 
18666 


SPARK IGNITION ENGINES/FUEL ECONOMY 
Effects of engine variables and exhaust gas recirculation on 
emissions, fuel economy, and knock. Part III, 3:18767 
Effects of combustion chamber design and compression ratio on 
= fuel economy, and octane number requirement, 
18768 
SPARK IGNITION ENGINES/IGNITION SYSTEMS 
Process for the control of oxides of nitrogen from internal 
combustion engines (Patent), 3:18782 
SPARK IGNITION ENGINES/MECHANICAL 
TRANSMISSIONS 
Overdrive for automobiles, 3:18711 
SPARK IGNITION ENGINES/POLLUTION CONTROL 
EQUIPMENT 
Process for the control of oxides of nitrogen from internal 
combustion engines (Patent), 3:18782 
SPARK IGNITION ENGINES/WASTE HEAT 
Air-conditioning of Fiat car from waste heat energy, 3:18765 
SPARKS (ELECTRIC) 
See ELECTRIC SPARKS 
SPEAR 
(2.5-GeV electron--positron storage ring at SLAC, Stanford 
University.) 
SPEAR/SYNCHROTRON RADIATION 
Properties, sources, and research applications of synchrotron 
radiation, 3:19643 
SPECIFIC GRAVITY 
See DENSITY 
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SPECIFIC WEIGHT 
See DENSITY 
SPECIFICATIONS 
Specification for specifications, 3:19349 (UCID-17698) 
SPECTRA UNFOLDING 
Spectrum unfolding by the least-squares methods, 3:20423 
(CONF-771096-1 
SPECTRALLY SELECTIVE SURFACES/ABSORPTIVITY 
Dendritic tungsten for solar thermal conversion, 3:17329 
Instruments for measurement of absorptance and emittance, 
3:17304 
Solar selective properties of some plated coatings, 3:17327 
SPECTRALLY SELECTIVE SURFACES/BLACK COATINGS 
Selective black oxide conversion coating for aluminum 
(Description of U.S. Patent 3,971,674), 3:17311 
SPECTRALLY SELECTIVE SURFACES/COMPARATIVE 
EVALUATIONS 
Comparison of three solar selective absorber coatings, 3:17319 
SPECTRALLY SELECTIVE SURFACES/CORROSION 
RESISTANCE 
Solar selective properties of some plated coatings, 3:17327 
SPECTRALLY SELECTIVE SURFACES/ELECTROPLATING 
Black chromium: a solar selective coating, 3:17308 
Large area magnetron sputtering for depositing solar collector 
coatings, 3:17317 
SPECTRALLY SELECTIVE SURFACES/EMISSIVITY 
— engineering at Cornell University, 3:19157 (ALO/3701- 
/1) 


High —_ absorbers utilizing electrodeposited black chrome, 
1731 
Instruments for measurement of absorptance and emittance, 
3:17304 
Solar selective properties of some plated coatings, 3:17327 
SPECTRALLY SELECTIVE SURFACES/OPTICAL 
PROPERTIES 
Comparison of three solar selective absorber coatings, 3:17319 
Possible selective solar photothermal absorber: Ni dendrites 
formed on Al surfaces by the CVD of Ni(CO) , 3:17318 
Selective absorber coatings by interference techniques, 3:17310 
Solar properties of electrodeposited nickel underlayers in 
composite absorber systems, 3:17306 
SPECTRALLY SELECTIVE SURFACES/PERFORMANCE 
Selective absorber coatings by interference techniques, 3:17310 
oo SELECTIVE SURFACES/PERFORMANCE 
TESTIN 


Durability and performance of the copper oxide selective surface, 
3:17307 
Performance of a mildly-selective coating from the Caldwell 
Chemical Coatings Corporation, 3:17312 
Selective surfaces for copper solar absorbers, 3:17324 
SPECTRALLY SELECTIVE SURFACES/PHYSICAL 
PROPERTIES 
Possible selective solar photothermal absorber: Ni dendrites 
formed on Al surfaces by the CVD of Ni(CO) , 3:17318 
SPECTRALLY SELECTIVE SURFACES/REFLECTIVITY 
Instrumentation for reflectance measurements for the control of 
coatings and surfaces, 3:17303 
SPECTRALLY SELECTIVE SURFACES/SPUTTERING 
Large area magnetron sputtering for depositing solar collector 
coatings, 3:17317 
SPECTRALLY SELECTIVE SURFACES/STABILITY 
Anodic coatings on aluminum as solar selective surfaces, 3:17325 
SPECTROPHOTOMETERS 
Instrumentation for reflectance measurements for the control of 
coatings and surfaces, 3:17303 
SPECTROPHOTOMETERS/DESIGN 
Determination of submilligram amounts of uranium with the 
LASL automated spectrophotometer, 3:17008 (LA-UR-77-2167) 
SPEED REGULATORS/PERFORMANCE TESTING 
On-site investigation of electrohydraulic governors for water 
turbines, 3:17496 
SPENT FUEL CASKS 
Cask and reactor site problems encountered during a BWR spent 
fuel shipment, 3:19445 
SPENT FUEL CASKS/CRITICALITY 
Benchmark calculations for subcritical clusters of 2.35 wt% *°5U 
enriched UO: rods in water with fixed neutron poisons, 3:19443 
Critical separation between subcritical clusters of 2.35 wt% *5U 
enriched UO: rods in water with fixed neutron poisons, 3:19442 
SPENT FUEL CASKS/DESIGN 
Spent fuel shipping cask designs for breeder reactors, 3:19444 
Spent fuel shipping system for large commercial LMFBRs, 
3:19446 
SPENT FUEL CASKS/MECHANICAL VIBRATIONS 
Shock and vibration environments for large shipping container 
during truck transport (Part I), 3:19441 (SAND-77-1110) 
SPENT FUEL CASKS/PERFORMANCE TESTING 
Full-scale tests of spent fuel shipping systems, 3:16884 
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SPENT FUEL ELEMENTS/EDDY CURRENT TESTING 
Eddy current examination of irradiated fuel elements at HFEF, 
3:19517 
SPENT FUEL ELEMENTS/HEAD END PROCESSES 
High-speed slitter for irradiated stainless-steel] tubing, 3:19427 
SPENT FUEL ELEMENTS/INSPECTION 
Comprehensive irradiated-fuel inspection stand, 3:19404 
SPENT FUEL ELEMENTS/TRANSPORT 
Cask and reactor site problems encountered during a BWR spent 
fuel shipment, 3:19445 
SPENT FUEL STORAGE 
Spent fuel integrity in water pool storage, 3:16886 
SPENT FUEL STORAGE/CONFIGURATION 

Graphic method for comparing ka in fuel storage pools, 3:16882 

Safety calculations and benchmarking of PWR fuel storage pool 
studies, 3:16881 

SPENT FUEL STORAGE/CRITICALITY 

Critical separation between subcritical clusters of 2.35 wt% *°U 
enriched UO: rods in water with fixed neutron poisons, 3:19442 

Criticality calculations for fast reactor fuel storage facilities 
(LMFBR), 3:17746 

Graphic method for comparing ka in fuel storage pools, 3:16882 

Moderation control: it depends, 3:16859 

Safety calculations and benchmarking of PWR fuel storage pool 
studies, 3:16881 

Transport consistent diffusion theory applications to fuel storage 
pool criticality, 3:17923 

SPENT FUEL STORAGE/RADIATION HAZARDS 

Relative spent fuel pool hazard, 3:18233 

SPENT FUEL STORAGE/RESEARCH PROGRAMS 

Spent Unreprocessed Fuel Facility monthly progress report, 
September 1977, 3:16895 (RHO-LD-77-4SEP) 

SPENT FUEL STORAGE/WATER CHEMISTRY 

Chloride ion removal from fuel storage basin water, 3:16885 

SPENT FUELS/PUREX PROCESS 

Safety aspects of solvent nitration in HTGR fuel reprocessing, 

3:16861 
SPENT FUELS/REMOTE HANDLING EQUIPMENT 

Advantages of equipment testing in IEM cell mockup, 3:19428 

Design and development of the examination equipment for the 
fuels and materials examination facility, 3:19426 

Design features and objectives of the fuels and materials 
examination facility, 3:19425 

SPENT FUELS/REPROCESSING 

Coprocessing to ameliorate the proliferation and waste 
management problems, 3:16862 

Experience with processing irradiated fuel at the Savannah River 
Plant (1954-1976), 3:16852 (DP-1467) 

Light water reactor fuel reprocessing program. Quarterly progress 
report for the period ending September 30, 1977, 3:16853 (GA- 
A-14660) 

Process technology and process development. Quarterly report, 
July 1977-September 1977, 3:16954 (RHO-LD-77-3D) 

Utility optimization model of fuel cycle back-end services, 3:16864 

SPENT FUELS/THOREX PROCESS 

Safety aspects of solvent nitration in HTGR fuel reprocessing, 
3:16861 

Solvent extraction in HTGR fuel reprocessing, 3:16860 

SPERMATOGENESIS/BIOLOGICAL RADIATION EFFECTS 

Pion radiobiology, 3:19966 (LA-6898-PR) 

SPHERICAL HARMONICS/COMPUTER CODES 

Routines using associated Legendre functions and Legendre 
polynomials (Subroutine LEG, functions DP, DPN, YR and 
their subprograms; in FORTRAN), 3:20826 (UCRL-52127) 

SPICULES 
See SOLAR PROMINENCES 
SPINACH/BIOCHEMISTRY 
Nitrite reduction in reconstituted and whole spinach chloroplasts 
during carbon dioxide reduction, 3:19869 
SPINACH/PRODUCTION 
Energy use in'crop production: vegetables, 3:18603 
SPINELS/DEFORMATION 

High temperature plastic deformation in stoichiometric spinel 

(MgAl.O,), 3:19124 (COO-4217-2) 
SPINELS/DUCTILE-BRITTLE TRANSITIONS 

High temperature plastic deformation in stoichiometric spinel 

(MgAl.O,), 3:19124 (COO-4217-2) 
SPLEEN/RADIATION DOSES 

SFACTOR: a computer code for calculating dose equivalent to a 
target organ per microcurie-day residence of a radionuclide in a 
source organ, 3:19993 (ORNL/NUREG/TM-85) 

SPOIL BANKS/ACID MINE DRAINAGE 
Contour coal mining overburden as solid waste and its impact on 
environmental quality, 3:16465 (ARP-30) 
SPOIL BANKS/SAMPLING 
ae with down-the-hole hammers. Utilization in coal mines, 
16515 
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SPR-3 REACTOR/REACTOR OPERATION 
Recent operational history of the new Sandia Pulsed Reactor III 
(SPR III), 3:18056 
SPUTTERING/MATHEMATICAL MODELS 
eo stuttering model for fusion reactor first-wall materials, 
:20121 
Sputtering calculations with the discrete ordinates method, 


3:20122 
SPUTTERING/REVIEWS 
Physical sputtering: a discussion of experiment and theory, 3:20124 
SQUID DEVICES 
Chemistry of transuranium elements and compounds, 3:19338 
(ORNL-5297) 
SRC PROCESS 
Assessment, selection, and development of procedures for 
determining the environmental acce tability of synthetic fuel 
plants based on coal. Appendix III, 3:16466 (FE-1795-3(Pt.3)) 
SRC PROCESS/BENCH-SCALE EXPERIMENTS 
Studies in coal liquefaction with application to the SRC and 
related processes. Quarterly report, October-December 1976, 
3:16413 (FE-2454-2) 
SRC PROCESS/CATALYSTS 
Studies in coal liquefaction with application to the SRC and 
related processes. Quarterly report, October-December 1976, 
3:16413 (FE-2454-2) 
SRC PROCESS/MATHEMATICAL MODELS 
Studies in coal liquefaction with application to the SRC and 
related —— _— report, July-September 1976, 
3:16412 (FE-2454 
SRE REACT! OR/ REACT. OR DISMANTLING 
Submerged cutting of reactor components and vessels, 3:18054 
SR-OB REACTOR 
See SUBCRITICAL ASSEMBLIES 
STABLE ISOTOPES/USES 
Applications of stable isotopes ('*C, '°N), 3:19875 (LA-6898-PR) 
STACK DISPOSAL/COMPUTER CALCULATIONS 
Atmosphere. Fluid-dynamic simulation model for predicting 
spreading processes in the atmospheric boundary layer, 3:19676 
(ANL-Trans-1 103) 
STACKS 
Effect of stack height regulations on community air quality, 
3:19745 
Effectiveness of a tall stack for reduction of ambient sulfur dioxide 
concentrations: a field investigation, 3:19705 
STAINLESS STEEL-301/ELECTRIC CONDUCTIVITY 
Thermal conductivity of selected alloys at low temperatures, 


3:18981 
STAINLESS STEEL-301/THERMAL CONDUCTIVITY 
Thermal conductivity of selected alloys at low temperatures, 


3:18981 
STAINLESS STEEL-302/PHYSICAL RADIATION EFFECTS 
Fracture mechanics characterization of the Trino reactor vessel 
material, 3:19106 
STAINLESS STEEL-304/CARBURIZATION 
Steam generator materials engineering twelfth quarterly report, 
April-June 1977 (LMFBR), 3:17708 (GEFR-14029-12) 
STAINLESS STEEL-304/CORROSION 
Corrosivity of geothermal brines. Progress report for period 
ending June 1977, 3:17366 (ORNL/TM-6159) 
STAINLESS STEEL-304/CORROSION FATIGUE 
Reactor Primary Coolant System Pipe Rupture Study progress 
report No. 40, April-June 1977 (BWR), 3:18103 (GEAP- 
NUREG-10207-40) 
STAINLESS STEEL-304/CORROSION PROTECTION 
Inhibition of intergranular stress corrosion cracking of sensitized 
type 304 stainless steel. Annual report, 3:19004 (NUREG-O0185) 
STAINLESS STEEL-304/CRACKS 
Fatigue crack propagation in types 304 and 308 stainless steel at 
elevated temperatures, 3:18927 
Primary coolant pipe rupture study AT(49-24)-0202, 3:18914 
(NUREG-O0185) 
STAINLESS STEEL-304/CREEP 
Mathematical analysis of the elevated-temperature creep behavior 
of Type 304 stainless steel, 3:18922 (ORNL/TM-61 10) 
STAINLESS STEEL-304/ELECTRIC CONDUCTIVITY 
Thermal conductivity of selected alloys at low temperatures, 
3:18981 
STAINLESS STEEL-304/ELECTRON COLLISIONS 
Electron- and photon-induced desorption, 3:20126 
STAINLESS STEEL-304/FATIGUE 
Effect of mean tensile stresses on the high-cycle fatigue of 
solution-annealed type 304 stainless steel, 3:18941 
Fatigue crack propagation in types 304 and 308 stainless steel at 
elevated temperatures, 3:18927 
STAINLESS STEEL-304/PHYSICAL RADIATION EFFECTS 
Neutron swelling observations on austenitic stainless steels 
irradiated in EBR-II, 3:19047 (CONF-760673-) 
Progress report, May 22, 1976-June 10, 1977, 3:20769 (UVA-CTR- 
4) 





STAINLESS STEEL-304/PITTING CORROSION 


Small-angle neutron scattering from voids in neutron irradiated 
type 304 stainless steel (E > 0.1 MeV), 3:19053 (CONF-771031- 
5) 


Tensile properties of fast reactor irradiated Type 304 stainless 
steel, 3:1 
STAINLESS STEEL-304/PITTING CORROSION 
Corrosion behavior of sodium-exposed stainless steels in chloride- 
containing aqueous solutions, 3:19006 (ORNL/TM-6068) 
Electrochemical methods used in the study of localized corrosion 
of austenitic stainless steels (0.17 M NaCl at 37°C), 3:18997 
(CONF-750677-P1) 
STAINLESS STEEL-304/STRESS CORROSION 
Corrosion, stress corrosion cracking, and electrochemistry of the 
iron and nickel base alloys in caustic environments. Progress 
report, 1 March 1977-28 February 1978, 3:18999 (COO-2421-4) 
Intergranular stress corrosion cracking of sensitized stainless steel, 
3:19005 (NUREG-0185) 
Primary coolant pipe rupture study AT(49-24)-0202, 3:18914 
(NUREG-0185) 
STAINLESS STEEL-304/TENSILE PROPERTIES 
Effect of mean tensile stresses on the high-cycle fatigue of 
solution-annealed type 304 stainless steel, 3:18941 
Influence of laboratory annealing on tensile properties and design 
stress intensity limits for Type 304 stainless steel, 3:18902 
(CONF-771 120-17) 
Predicted strains in austenitic stainless steels at stresses above 
yield, 3:18903 (CONF-771120-18) 
STAINLESS STEEL-304/THERMAL CONDUCTIVITY 
Thermal conductivity of selected alloys at low temperatures, 


3:18981 
STAINLESS STEEL-304L/CORROSION FATIGUE i 
Reactor Primary Coolant System Pipe Rupture Study progress 
report No. 40, April-June 1977 (BWR), 3:18103 (GEAP- 
NUREG-10207-40) 
STAINLESS STEEL-304L/PHYSICAL RADIATION EFFECTS 
Neutron swelling observations on austenitic stainless steels 
irradiated in EBR-II, 3:19047 (CONF-760673-) 
STAINLESS STEEL-304L/YIELD STRENGTH 
Creep analysis of canisters for radioactive waste vitrification, 


3:18940 
STAINLESS STEEL-308/CRACKS 
Fatigue crack propagation in types 304 and 308 stainless steel at 
elevated temperatures, 3:18927 
STAINLESS STEEL-308/FATIGUE 
Fatigue crack propagation in types 304 and 308 stainless steel at 
elevated temperatures, 3:18927 
STAINLESS STEEL-310/CORROSION 
Microstructural characterization of advanced ferrous alloys 
exposed to liquid sodium (700°C for 2000 hours), 3:19001 
(HEDL-SA-1225FP(Rev.)) 
Sulfidation of 310 stainless steel at sulfur potentials encountered in 
coal conversion systems, 3:19024 
STAINLESS STEEL-310/EMBRITTLEMENT 
Materials research for clean utilization of coal. Quarterly progress 
report, October 1-December 31, 1976, 3:16383 (FE-3800-10) 
STAINLESS STEEL-310/PITTING CORROSION 
Electrochemical methods used in the study of localized corrosion 
of austenitic stainless steels (0.17 M NaCI at 37°C), 3:18997 
(CONF-750677-P1) 
STAINLESS STEEL-316/CAVITIES 
Grain boundary cavity growth under applied stress and internal 
pressure, 3:18877 (COO-2172-18) 
STAINLESS STEEL-316/CORROSION 
Corrosion of irradiated stainless steel in hot-trapped sodium, 
3:19002 (HEDL-TME-77-61) 
Corrosion behavior of sodium-exposed stainless steels in chloride- 
containing aqueous solutions, 3:19006 (ORNL/TM-6068) 
Corrosivity of geothermal brines. Progress report for period 
ending June 1977, 3:17366 (ORNL/TM-6159) 
Microstructural characterization of advanced ferrous alloys 
exposed to liquid sodium (700°C for 2000 hours), 3:19001 
(HEDL-SA-1225FP(Rev.)) 
Steam generator materials engineering twelfth quarterly report, 
April-June 1977 (LMFBR), 3:17708 (GEFR-14029-12) 
STAINLESS STEEL-316/CREEP 
a behavior of ribbed GCFR cladding at 650°C, 
:17736 
STAINLESS STEEL-316/CUTTING 
High-speed slitter for irradiated stainless-steel tubing, 3:19427 
STAINLESS STEEL-316/DECARBURIZATION 
Steam generator materials engineering twelfth quarterly report, 
April-June 1977 (LMFBR), 3:17708 (GEFR-14029-12) 
STAINLESS STEEL-316/FRACTURE PROPERTIES 
Steam generator materials engineering twelfth quarterly report, 
April-June 1977 (LMFBR), 3:17708 (GEFR-14029-12) 
STAINLESS STEEL-316/GRAIN BOUNDARIES 
Grain boundary cavity growth under applied stress and internal 
pressure, 3:18877 (COO-2172-18) 
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STAINLESS STEEL-316/ION MICROPROBE ANALYSIS 
Ion microprobe studies of surface effects of materials related to 
fission and fusion reactors, 3:19253 
STAINLESS STEEL-316/MECHANICAL PROPERTIES 
Analysis of the mechanical response of LMFBR fuel clads 
subjected to in-service property variations, 3:17725 
Mechanical behavior of type 316 stainless steel from 760 to 
1204°C, 3:18942 
Transient mechanical behavior of 20% cold-worked type 316 
stainless-steel cladding, 3:18939 
STAINLESS STEEL-316/PERMEABILITY 
H--D solubility in Li at 800°C; Y--H reaction; T permeation of 
Incoloy 800, 316 SS, W--3.5Ni--1.5Fe, 3:17030 (ORNL-5297) 
STAINLESS STEEL-316/PHYSICAL RADIATION EFFECTS 
Applications of simulation experiments in LMFBR core materials 
technology, 3:19048 (CONF-760673-) 
Comparison of 316 + Ti with 316 stainless steel irradiated in a 
simulated fusion environment (14 MeV neutrons), 3:19067 
Development and evaluation of a stress-free swelling correlation 
for 20 percent cold-worked Type 316 stainless steel, 3:19098 
DT fusion neutron irradiation of BPNL niobium nickel and 316 
stainless steel at 175°C, 3:19060 (UCID-17667) 
Effect of fast reactor irradiation on the tensile properties of 20 
percent cold-worked Type 316 stainless ee. 3:19092 
Effects of prior stress history on irradiation-induced creep, 3:19089 
Influence of point defect trapping on void swelling, 3:19085 
Interpretation of void densities from critical radius arguments, 
3:19081 
Mechanical properties of fast reactor fuel cladding for transient 
analysis, 3:1 
Neutron energy dependent damage functions for tensile properties 
of 20 percent cold-worked Type 316 stainless steel, 3:19096 
Neutron swelling observations on austenitic stainless steels 
irradiated in EBR-II, 3:19047 (CONF-760673-) 
Progress report, May 22, 1976-June 10, 1977, 3:20769 (UVA-CTR- 
4 


Simulation of radiation damage and stability in 316 stainless steel, 
3:19071 


Swelling and tensile property changes in neutron-irradiated type 
316 stainless steel, 3:19091 
Swelling simulation studies of Type 316 stainless steel (Nickel 
ions, alloy composition dependence), 3:19097 
STAINLESS STEEL-316/TENSILE PROPERTIES 
Predicted strains in austenitic stainless steels at stresses above 
yield, 3:18903 (CONF-771120-18) 
STAINLESS STEEL-316L/FATIGUE 
Effect of induced hydrogen on fatigue crack propagation of an 
austenite stainless (316 L) and Fe-Ni-C alloys, 3:18930 
STAINLESS STEEL-321/PITTING CORROSION 
Metal dusting corrosion in coal gasification environments, 3:19033 
STAINLESS STEEL-347/EMBRITTLEMENT 
Materials research for clean utilization of coal. Quarterly progress 
report, October 1-December 31, 1976, 3:16383 (FE-3800-10) 
STAINLESS STEEL-347/PITTING CORROSION 
Electrochemical methods used in the study of localized corrosion 
of austenitic stainless steels (0.17 M NaCl at 37°C), 3:18997 
(CONF-750677 ./1) 
STAINLESS STEELS 
See also STAINLESS STEEL-301 
STAINLESS STEEL-302 
STAINLESS STEEL-304 
STAINLESS STEEL-304L 
STAINLESS STEEL-308 
STAINLESS STEEL-310 
STAINLESS STEEL-316 
STAINLESS STEEL-321 
STAINLESS STEEL-347 
STAINLESS STEELS/CORROSION 
Results of short-term corrosion evaluation tests at Raft River, 
3:17367 (TREE-1176) 
STAINLESS STEELS/CORROSION RESISTANCE 
Chemistry research and development. Research and development 
semiannual progress report, January-June 1977, 3:19339 (RFP- 
2680-A) 
Nitronic 50 (XM-19) as a material of construction for the new 
waste calcining facility, 3:19013 
STAINLESS STEELS/CRYSTAL-PHASE 
TRANSFORMATIONS 
Dimensional instability of CF8 stainless-steel castings at elevated 
temperatures, 3:18890 
STAINLESS STEELS/CUTTING 
Remote disassembly of radioactively contaminated vessels by 
means of an arc saw, 3:16888 (ARH-SA-289) 
STAINLESS STEELS/ELECTRIC CONDUCTIVITY 
Magnetic and thermal properties of stainless steel and Inconel at 
cryogenic temperatures, 3:18983 
Thermal and electrical measurements on selected materials for 
low-temperature applications, 3:18980 
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STAINLESS STEELS/EMBRITTLEMENT 
Hydrogen embrittlement of thermomechanically treated 18Ni 
Maraging steel, 3:19008 (SAND-77-1087C) 
STAINLESS STEELS/HEAT TRANSFER 
Study of the phenomenon of local boiling at low heat fluxes with 
respect to different metallic surfaces and coolants under laminar 
flow conditions, 3:19511 
STAINLESS STEELS/HYDRIDATION 
Hydrogen embrittlement of thermomechanically treated 18Ni 
Maraging steel, 3:19008 (SAND-77-1087C) 
STAINLESS STEELS/INTERGRANULAR CORROSION 
Detecting susceptibility to intergranular corrosion of stainless steel 
weld heat affected zones, 3:18996 (BNL-NUREG-22603) 
STAINLESS STEELS/MAGNETIZATION 
Magnetic and thermal properties of stainless steel and Inconel at 
cryogenic temperatures, 3:18983 
STAINLESS STEELS/MECHANICAL PROPERTIES 
Application of anisotropic elasticity to centrifugally cast piping, 
3:17930 (ORNL/TM-5994) 
STAINLESS STEELS/PERMEABILITY 
Hydrogen embrittlement of thermomechanically treated 18Ni 
Maraging steel, 3:19008 (SAND-77-1087C) 
Surface effects on tritium diffusion in materials in a radiation 
environment, 3:18988 
STAINLESS STEELS/PHOTON COLLISIONS 
Gas release from surfaces under x-ray impact: photodesorption, 
photocatalysis, 3:20178 
STAINLESS STEELS/PHYSICAL RADIATION EFFECTS 
Dependence of void swelling on the electron vacancy 
concentration (Neutrons), 3:19100 
Dose rate and cascade collapse effects on swelling of steel, 3:19080 
STAINLESS STEELS/RADIATION HEATING 
Radiation heating studies in a stainless-steel and sodium shield 
3:17901 
STAINLESS STEELS/SHRINKAGE 
Dimensional instability of CF8 stainless-steel castings at elevated 
temperatures, 3:18890 
STAINLESS STEELS/SPECIFIC HEAT 
Magnetic and thermal properties of stainless steel and Inconel at 
cryogenic temperatures, 3:18983 
STAINLESS STEELS/THERMAL CONDUCTIVITY 
Magnetothermal conductivity of selected pure metals and alloys, 
3:18979 
Thermal and electrical measurements on selected materials for 
low-temperature applications, 3:18980 
STAINLESS STEELS/THERMAL EXPANSION 
Magnetic and thermal properties of stainless steel and Inconel at 
cryogenic temperatures, 3:18983 
STAINLESS STEELS/THERMOELECTRIC PROPERTIES 
Thermal and electrical measurements on selected materials for 
low-temperature applications, 3:18980 
STANDARDS (SPECIFICATIONS) 
See SPECIFICATIONS 
STANDING CROP 
See BIOMASS 
STANFORD 20-GEV LINAC/VALVES 
Accelerator fast thin valve (Oct 1965) (Engineering Materials) (29 
drawings), 3:19630 (CAPE-2582) 
STAR MODELS/STATISTICAL MECHANICS 
Equations of state for stellar partial ionization zones, 3:20085 
STAR MODELS/THERMONUCLEAR EXPLOSIONS 
Numerical calculations of the thermonuclear explosion of a 
degenerate carbon stellar core, 3:2 
STAR MODELS/THOMAS-FERMI MODEL 
Equations of state for stellar partial ionization zones, 3:20085 
STARS 
See also BINARY STARS 
NEUTRON STARS 
SUN 
SUPERNOVAE 
STARS/EQUATIONS OF STATE 
Equations of state for stellar partial ionization zones, 3:20085 
STARS/NUCLEOSYNTHESIS 
Experiment and theory relevant to explosive nucleosynthesis 
(Isospin selection rules, cross sections), 3:20091 
STARS/SPATIAL DISTRIBUTION 
Distribution of stars in the vicinity of a massive black hole, 
3:20086 
STATE DIAGRAMS 
See PHASE DIAGRAMS 
STATE GOVERNMENT/ENERGY POLICY 
State legislatures and energy policy in the Northeast: energy 
facility siting and legislative action, 3:18422 (BNL-50679) 
STATE GOVERNMENT/NUCLEAR MATERIALS 
MANAGEMENT 
Final task force report on the Agreement State Program, 3:18359 
(NUREG-0388) 
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STATIC LOADS/FORECASTING 
— support load predictions from geological information, 
16486 


STATIONARY POLLUTANT SOURCES 
(Used for general articles when sources are not named. See also 
specific stationary sources, e.g., Fossil-fuel Power Plants.) 
‘ee also AIR POLLUTION 
STATIONARY POLLUTANT SOURCES/AIR POLLUTION 
ABATEMENT 
Fuel nitrogen conversion and catalytic combustion, 3:17439 (LBL- 
6 


96) 
STATISTICS 
Extreme values of sampled and continuous stochastic data. 
Technical report No. 10, 3:19674 (COO-2874-21) 
Transformations of the multivariate normal distribution with 
applications to simulation (Johnson transformation system), 
3:20803 (LA-UR-77-2595) 
STATISTICS/COMPUTER CODES 
Computer program to generate Pearson, Spearman, and Kendall 
correlations, 3:20799 (K/UR-8) 
STEAM CONDENSERS 
et: oe of balanced downflow type surface condensers, (2), 
17947 
STEAM CONDENSERS/SURFACE CLEANING 
Effect of — ball cleaning on removing vernacles in condenser 
tubes, 3:17936 
STEAM COOLED REACTORS 
Experience of operation of channels with uniflow generation of 
steam in the first APS reactor, 3:17678 
STEAM GENERATORS 
Steam generator (Patent), 3:17934 
Steam generator (Patent), 3:17660 
Steam generator with a preheater (Patent), 3:17664 
Steam generator (Patent), 3:17662 
Steam generator (Patent), 3:17663 
Steam generators of sodium cooled fast reactors, 3:17721 
STEAM GENERATORS/CORROSION 
Corrosion critique of the 2 1/4 Cr-1 Mo steel for LMFBR steam 
generation system applications, 3:17712 (NUREG-0387) 
Steam generator materials engineering twelfth quarterly report, 
April-June 1977 (LMFBR), 3:17708 (GEFR-14029-12) 
STEAM GENERATORS/CRITICAL HEAT FLUX 
Critical heat flux tests at low water flow and 7.3 MPa: interim 
report, 3:17701 (ANL-CT-78-10) 
STEAM GENERATORS/DESIGN 
Material consideration for large sodium-heated steam generators 
(LMFBR), 3:17729 
Material selection for a sodium-heated steam generator (LMFBR), 
3:17730 
STEAM GENERATORS/FAILURES 
Steam generator Tube Integrity Program. Quarterly report, 
January 1-March 31, 1977 (PWR), 3:17599 (BNWL-2314) 
Steam-generator tube failures: world experience in water-cooled 
nuclear reactors in 1975, 3:17938 
STEAM GENERATORS/HEAT TRANSFER 
Large-amplitude thermal oscillations measured in an LMFBR 
steam generator tube, 3:17778 
STEAM GENERATORS/HYDRAULICS 
Introduction of experimental rig of dynamic stability of once- 
through boiling flow, 3:19509 
STEAM GENERATORS/LEAK DETECTORS 
Calibration system for hydrogen meters in sodium (LMFBR), 
3:17737 
STEAM GENERATORS/LEAKS 
Self-wastage phenomena. Volume II. Experimental data from GE 
test facilities, 3:17707 (GEFR-00051(L)-2) 
Sodium-water reaction testing in the LLTR (LMFBR), 3:17738 
STEAM GENERATORS/RESEARCH PROGRAMS 
Multicell fluidized-bed boiler: design, construction, and test 
program. Monthly progress status report No. 57, 3:17424 (TID- 
27978) 
STEAM GENERATORS/TEST FACILITIES 
Sodium-water reaction testing in the LLTR (LMFBR), 3:17738 
STEAM GENERATORS/TUBES 
Installation on steam generators for mounting the tubes of 
vertically fitted U-tube bundles in a transverse plane (Patent), 
3:17935 
STEAM GENERATORS/WATER CHEMISTRY 
Experience in Combustion Engineering, Inc. steam generators, 
3:17643 
Three years’ operating experience with AVT in Westinghouse 
steam generators, 3:17641 
STEAM INJECTION/DEMONSTRATION PROGRAMS 
Williams Holding Lease, Steamflood Demonstration Project, Cat 
Canyon Oil Field. Topical report I. Project design and 
development, 3:16636 (SAN/1188-1) 
STEAM INJECTION/ECONOMICS 
Review of thermal recovery applications in the United States, 
3:16668 





STEAM INJECTION/EFFICIENCY 


STEAM INJECTION/EFFICIENCY 
Review of thermal recovery applications in the United States, 
:16668 


STEAM REFORMER PROCESSES/INDUSTRIAL PLANTS 
Materials selection for steam reforming hydrogen plants, 3:17081 
(CONF-750677-P1) 
STEAM SEPARATORS/PERFORMANCE 
Two-phase steam flow in turbines and separators: theory, 
instrumentation, engineering (Book), 3:17428 
STEAM SEPARATORS/TWO-PHASE FLOW 
Two-phase steam flow in turbines and —— theory, 
instrumentation, > ans (Book), 3:17428 
STEAM SUPERHEA 
See SUPERHEATERS 
STEAM TURBINES/COOLING SYSTEMS 
Cooling device for rotors of multistage axial steam turbines 
(Patent), 3:17952 
STEAM TURBINES/DESIGN 
High Temperature Turbine Technology Program: Phase I. Final 
report, combined cycle electric — plant with coal derived 
low Btu gas or coal-liquid fuel. k 1, 3:17411 (FE-2291- 


18(Bk.1)) 
STEAM TURBINES/MONITORING 
BBC lifetime counter: a possibility for the longtime monitoring of 
steam turbines, 3:17418 (AED-Conf-1976-595-001) 
STEAM TURBINES/PERFORMANCE 
Two-phase steam flow in turbines and separators: theory, 
instrumentation, engineering (Book), 3:17428 
STEAM TURBINES/SHAFTS 
BBC lifetime counter: a ween: for the longtime monitoring of 
steam turbines, 3:17418 (AED-Conf-1976-595-001) 
STEAM TURBINES/TWO-PHASE FLOW 
Two-phase steam flow in turbines and separators: theory, 
instrumentation, engineering (Book), 3:17428 
STEAM-IRON PROCESS/FLOWSHEETS 
Coal gasification development, 3:16394 
STEEL-ASTM-A302/FRACTURE PROPERTIES 
Structural integrity of water reactor pressure boundary 
components, 3:18912 (NUREG-0185) 
STEEL-ASTM-A302/PHYSICAL RADIATION EFFECTS 
Structural integrity of water reactor pressure boundary 
components, 3:18912 (NUREG-0185) 
STEEL-ASTM-A508/CORROSION FATIGUE 
Reactor Primary Coolant System Pipe Rupture Study progress 
report No. 40, April-June 1977 (BWR), 3:18103 (GEAP- 
NUREG-10207-40) 
STEEL-ASTM-A508/DUCTILITY 
Effect of the thermally affected zone in welding on the low-cycle 
fatigue of structural steels, 3:18899 (CONF-750677-P2) 
STEEL-ASTM-A508/FATIGUE 
Effect of the thermally affected zone in welding on the low-cycle 
fatigue of structural steels, 3:18899 (CONF-750677-P2) 
STEEL-ASTM-A508/FRACTURE PROPERTIES 
Structural integrity of water reactor pressure boundary 
components, 3:18912 (NUREG-0185) 
STEEL-ASTM-A516/CORROSION FATIGUE 
Reactor Primary Coolant System Pipe Rupture Study progress 
report No. 40, April-June 1977 (BWR), 3:18103 (GEAP- 
NUREG-10207-40) 
STEEL-ASTM-AS516/CRACKS 
Primary coolant pipe rupture study AT(49-24)-0202, 3:18914 
(NUREG-0185) 
STEEL-ASTM-A533/CORROSION FATIGUE 
Reactor Primary Coolant System Pipe Rupture Study progress 
report No. 40, April-June 1977 (BWR), 3:18103 (GEAP- 
NUREG-10207-40) 
STEEL-ASTM-A533/FRACTURE PROPERTIES 
Critical experiments, measurements, and analyses to establish a 
crack arrest methodology for nuclear pressure vessel steels, 
3:18913 (NUREG-0185) 
Structural integrity of water reactor pressure boundary 
components, 3:18912 (NUREG-0185) 
STEEL-ASTM-A533/PHYSICAL RADIATION EFFECTS 
Evaluation of the Maine Yankee Reactor beltline materials, 
3:19107 
Structural integrity of water reactor pressure boundary 
components, 3:18912 (NUREG-0185) 
STEEL-ASTM-A533-B/HEAT TREATMENTS 
Toughness of A 533 B steel for nuclear reactor pressure vessels, 
3:18995 (HB-9715) 
STEEL-ASTM-AS533-B/PHYSICAL RADIATION EFFECTS 
Evaluation of commercial production A533-B steel plates and 
weld deposits with extra-low copper content for radiation 
aoe. 3:19055 (NRL-Report-8 136) 


See also CARBON STEELS 
CHROMIUM-MOLYBDENUM STEELS 
CHROMIUM-NICKEL STEELS 
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NICKEL STEELS 
NICKEL-CHROMIUM STEELS 
STAINLESS STEELS 
STEEL-ASTM-A302 
STEEL-ASTM-A533 
STEELS/ANNEALING 
Displacement spike annealing in iron at reactor temperatures, 


3:19110 
STEELS/EXPLOSION WELDING 
Explosive fabrication of rapidly solidified alloys, 3:18860 (UCRL- 


80348) 
STEELS/FRACTURE PROPERTIES 
Heavy-Section Steel Technology yoo y Quarterly oor 
report for January-March 1977, 3:18919 (ORNL/NUREG/TM- 
120) 
Heavy-Section Steel Technology Program, 3:18911 (NUREG- 


0185) 
STEELS/INTERGRANULAR CORROSION 
Temperature dependence of nitrate stress corrosion cracking of 
mild steel, 3:1 (DP-MS-77-25) 
STEELS/MACHINING 
Impact of surface integrity on machining productivity, 3:18846 
CONF-750677-P1) 
STEELS/PHASE STUDIES 
Design of duplex low carbon steels for improved strength: weight 
applications, 3:18885 (LBL-6657) 
STEELS/PHYSICAL RADIATION EFFECTS 
—— of irradiation damage in high-copper ferritic steels, 
3:191 
Dependence of void swelling on the electron vacancy 
concentration (Neutrons), 3:19100 
Dynamic strain-a: ing = neutron irradiation in mild steel (Free 
nitrogen effect Fi 
STEELS) PRODUCTI oN 
Energy consumption data base. Volume III, Chapter 4, Part 5. 
Primary metals industry, SIC 33. Final report, 3:18481 (TID- 
27980) 
ee steel making by direct nuclear power application, 
:17858 


United States and foreign — energy use, 3:18608 
STEELS/STRESS CORROSI 
Temperature dependence ot aaa stress corrosion cracking of 
mild steel, 3:19000 (DP-MS-77-25) 
STELLAR RADIATION/ABSORPTION 
Astronomical techniques applied to pollution detection. 2. 
Chemical compositions by visible extinction, 3:19697 (UCRL- 
79485) 
STELLARATORS 
See also WENDELSTEIN-7 STELLARATOR 
STELLARATORS/CONFINEMENT TIME 
Confinement time and secondary current density, 3:20459 
STELLARATORS/HIGH-FREQUENCY DISCHARGES 
Effect of shear on turbulent diffusion in a microwave discharge 
lasma in a toroidal stellarator, 3:20511 
STELLARATORS/LASER-PRODUCED PLASMA 
Expansion of laser-produced plasmas in stellarator fields, 3:20465 
STELLARATORS/MAGNETIC FIELD CONFIGURATIONS 
Calculations of combined stellarator-multipole toroidal magnetic 
field configurations, 3:20689 
STELLARATORS/PLASMA DRIFT 
Collisionless plasma diffusion in a steep three-cut stellarator 
‘Saturn’, 3:20504 
Effect of shear on turbulent diffusion in a microwave disc harge 
plasma in a toroidal stellarator, 3:20511 
STELLARATORS/REVIEWS 
State of stellarator research, 3:20638 
STELLITE/CORROSION 
Investigations of surfaces of sodium corroded materials using 
Auger electron spectroscopy and secondary ion mass 
spectrometry, 3:19014 (EURFNR-1399) 
STEM CELLS/BIOLOGICAL RADIATION EFFECTS 
In vivo radioprotective effects of cystamine and mexamine on 
hemopoietic stem cells of mice (Gamma radiation), 3:19977 
STEM CELLS/CELL PROLIFERATION 
Regulation of stem cells after local bone marrow injury: the role 
of an osseous environment (Book: stem cells), 3:19913 
STEM CELLS/MIGRATION 
Postradiation migration of polypotent hemopoietic stem cells from 
shielded bone marrow of mice following hemorrhage and 
transfusion of syngenic erythrocytes, 3:19983 
STIRLING ENGINES/DESIGN 
Self-starting, free piston Stirling engine (Patent), 3:19569 
STIRLING ENGINES/HEAT TRANSFER 
Heat transfer interface between a high temperature heat source 
and a heat sink (Patent), 3:19568 
STORAGE DEVICES (DATA) 
See MEMORY DEVICES 
STORAGE FACILITIES 
See also NATURAL GAS 
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PETROLEUM 
STORAGE FACILITIES/DESIGN 
Storage and flow of solids. Bulletin No. 123; Vol. 53, No. 26, 
November 1964, 3:19407 (NP-22770) 
STORAGE (SPENT FUEL) 
See SPENT FUEL STORAGE 
STORAGE TUBES 
See ELECTRON TUBES 
STOVES/ENERGY EFFICIENCY 
Energy efficiency program for kitchen ranges and ovens, 3:18386 
(SAI-77-782-LJ) 
STRAIN HARDENING/MATHEMATICAL MODELS 
Work hardening correlation for monotonic loading based on state 
variables, 3:18906 (COO-2172-19) 
STRAND BREAKS/BIOLOGICAL REPAIR 
In vitro assessment and mechanism of action of environmental 
pollutants (Radiation injuries in DNA), 3:19793 
STRAND BREAKS/RADIOINDUCTION 
Effect of cysteamine on repair of single-strand DNA breaks in an 
irradiated culture of Chinese hamster fibroblasts, 3:19928 
In vitro assessment and mechanism of action of environmental 
pollutants (Radiation injuries in DNA), 3:19793 
STRATEGIC PETROLEUM RESERVE/ENVIRONMENTAL 
IMPACT STATEMENTS 
Strategic petroleum reserve, Byran Mound Salt Dome, Brazoria 
County, Texas. Final environmental impact statement (final 
supplement to FEA FES 76/77-6), 3:16740 (DOE/EIS-0001) 
STRATEGIC PETROLEUM RESERVE/REVIEWS 
Review of the Strategic Petroleum Reserve Plan. Hearing before 
the Committee on Interior and Insular Affairs, United States 
Senate, Ninety-Fifth Congress, first session on FEA’s Strategic 
Petroleum Reserve Plan submitted to the Congress for review 
pursuant to Public Law 94-163, February 4, 1977, 3:18441 
STRATIFIED CHARGE ENGINES/AFTERBURNERS 
Exhaust reaction assembly for multi-cylinder internal combustion 
engine (Patent), 3:18763 
STRATIFIED CHARGE ENGINES/DESIGN 
Auxiliary combustion chamber for an internal combustion engine 
(Patent), 3:18722 
Clean spark ignition internal combustion engine (Patent), 3:18756 
Exhaust reaction assembly for multi-cylinder internal combustion 
engine (Patent), 3:18763 
Internal combustion engine of lean air-fuel mixture combustion 
type (Patent), 3:18735 
Stratified charge internal combustion engine (Patent), 3:18747 
Stratified charge engine (Patent), 3:18762 
STRATIFIED CHARGE ENGINES/EXHAUST GASES 
Reactive exhaust emissions from a stratified-charge engine vehicle, 
3:18781 
STRATIFIED CHARGE ENGINES/EXHAUST 
RECIRCULATION SYSTEMS 
Internal combustion engine and method of operating same 
(Patent), 3:18710 
STRATIFIED CHARGE ENGINES/IGNITION SYSTEMS 
System and device for the ignition of an internal combustion 
engine using a lean air-fuel mixture (Patent), 3:18736 
STREAK PHOTOGRAPHY 
Subnanosecond x-ray measurements using a unitary organic 
crystal and image converter streak camera, 3:20493 
STREAK PHOTOGRAPH Y/COMPUTER CALCULATIONS 
Automated computer analysis of plasma-streak traces from 
SCYLLAC, 3:20475 (LA-6961-MS) 
STREAK PHOTOGRAPHY/OPTIMIZATION 
Streak camera techniques, 3:19655 (MHSMP-77-15) 
STREAMS 
See also RIVERS 
STREAMS/SAMPLING 
Effectiveness of stream-sediment sampling along the Rio Ojo 
Caliente, New Mexico, 3:16807 (GJBX-77(77)) 
STRESS ANALYSIS/FINITE ELEMENT METHOD 
Finite element formulations for transient dynamic problems in 
solids using explicit time integration, 3:19363 
STRESS (BIOLOGICAL) 
See BIOLOGICAL STRESS 
STRONTIUM/DISTRIBUTION 
Rare earths, thorium, and other minor elements in sphene from 
some plutonic rocks in West-Central Alaska, 3:19743 
STRONTIUM/SEPARATION PROCESSES 
Use of energy-dispersive x-ray fluorescence analysis in clay 
mineral ion exchange studies, 3:19272 
STRONTIUM/X-RAY EMISSION ANALYSIS 
Investigation of elemental analysis of water samples by radio-alpha 
induced x-ray emission spectroscopy, 3:19242 
STRONTIUM 85/ADSORPTION 
Safety evaluation of the ground disposal of radioactive wastes. I. 
Influence of Ca®* on the distribution coefficients of radioactive 
cations to ion exchangers, 3:16994 (ORNL-tr-4439) 


SULFONATES/CRYSTAL STRUCTURE 


STRONTIUM 85/METABOLISM 
Radioecological studies of amphibians. Annual progress report, 
June 16, 1974-June 15, 1975 (Freshwater ecosystems), 3:19808 
(RLO-2227-T8-7) 
STRONTIUM 85/TISSUE DISTRIBUTION 
Radiation bone damage and its imaging (In mice), 3:19968 (UR/ 
3490/LCP-3) 
STRONTIUM 90/CLEANING 
Decontamination of surfaces contaminated with radioisotopes: 
decontaminating agents, cleanability of surfaces of different 
kinds after their contamination with ®Sr, Cr, !°7Cs, 19*Ir and 
204T], 3:20061 (RFP-Trans-230) 
STRONTIUM 90/RADIOISOTOPE HEAT SOURCES 
Quarterly report on the strontium heat source development 
program and the beneficial isotopes utilization program, 
Division of Nuclear Research and Applications for April-June 
1977 (WESF capsules of ®°SrF2), 3:17045 (BNWL-1845-35) 
STRONTIUM COMPOUNDS/CHEMICAL REACTIONS 
Thermal generation of hydrogen, 3:17075 (ORNL-5297) 
STRONTIUM FLUORIDES/ABSORPTION SPECTRA 
Spectroscopic investigation of fluorophosphate and 
fluoroberyllate glasses activated by ions of trivalent neodymium 
(20A1(Pos3)2-40BaF2-30-MgF2-10SrF2 and 44BeF2-15A1F3- 
12CaF2--9SrF2-6MgF2-3BaF2-6KF), 3:19192 (UCRL-Trans- 
11306) 
STRONTIUM FLUORIDES/CHEMICAL PREPARATION 
Strontium-90 fluoride data sheet, 3:19334 (BNWL-2284) 
STRONTIUM FLUORIDES/DATA COMPILATION 
Strontium-90 fluoride data sheet, 3:19334 (BNWL-2284) 
STRONTIUM HYDROXIDES/CHEMICAL REACTIONS 
Thermal generation of hydrogen, 3:17075 (ORNL-5297) 
STRONTIUM OXIDES/ELECTRONIC STRUCTURE 
Electronic structure of the F center in SrO, 3:19135 
STRONTIUM OXIDES/F CENTERS 
Electronic structure of the F center in SrO, 3:19135 
STRONTIUM TITANATES/SURFACE PROPERTIES 
Electron spectroscopy and low energy electron diffraction studies 
of silicon and titanium oxide surfaces, 3:19184 (LBL-6625) 
STRUCTURES (MECHANICS) 
See MECHANICAL STRUCTURES 
STUDS 
See FASTENERS 
STURM-LIOUVILLE EQUATION/NUMERICAL SOLUTION 
Solving certain stiff differential equations by transformation, 
3:20815 (SAND-77-1702) 
SU-3 GROUPS/HYPERONS 
Hyperon magnetic moments in SU(3), 3:20226 (ORO-3992-316) 
SUBBITUMINOUS COAL/SOLVENT EXTRACTION 
Interaction of organic solvents with a subbituminous coal below 
pyrolysis temperature, 3:16415 (LBL-6335) 
SUBCRITICAL ASSEMBLIES/REACTOR KINETICS 
Transport calculations of neutron wave experiments in subcritical 
assemblies, 3:18032 
SUBCRITICAL ASSEMBLIES/REACTOR LATTICE 
PARAMETERS 
Quantitative consistency testing of thermal benchmark lattice 
experiments, 3:18072 
SUBCRITICAL ASSEMBLIES/REACTOR OPERATION 
Operation of a nuclear test gage at low multiplications, 3:18016 
(DP-MS-77-39) 
SUGAR BEETS/FOOD PROCESSING 
Application of product return osmosis to reduce energy in beet- 
sugar processing, 3:18619 
SULFATES/DECOMPOSITION 
Simple thermal decomposition reactions for storage of solar 
thermal energy (Ammonium hydrogen sulfate), 3:17337 (ALO/ 
3701-76/1) 
SULFATES/ENVIRONMENTAL TRANSPORT 
General motors sulfate dispersion experiment: an overview of the 
wind, temperature, and concentration fields, 3:19708 
Regional transport model of atmospheric sulfates, 3:19673 
(ATDL-76/13) 
Study of diffusion and wet deposition of sulfur from an oil fired 
power plant, 3:19698 (UUIM-46) 
SULFATES/QUANTITATIVE CHEMICAL ANALYSIS 
Preparation of carbon dioxide from sulfates, sulfur dioxide, air, 
and water for determination of oxygen isotope ratio, 3:19299 
SULFATES/SPECTROSCOPY 
Laser Raman spectrometric determination of oxy anions in nuclear 
waste materials, 3:19249 
SULFATES/THERMOCHEMICAL HEAT STORAGE 
Operational chemical storage cycles for solar energy (Methanol 
and ammonium hydrogen sulfate), 3:17338 (ALO/3701-76/1) 
Simple thermal decomposition reactions for storage of solar 
thermal energy (Ammonium hydrogen sulfate), 3:17337 (ALO/ 
3701-76/1) 
SULFONATES/CRYSTAL STRUCTURE 
Chemical physics, 3:19304 (ORNL-5297) 





SULFONES/CONTRACTION 


SULFONES/CONTRACTION 
Dimensional behavior of thin-film dielectric polymers in the 
temperature range 4.2 to 300 K, 3:19161 
SULFUR/ATOM-ATOM COLLISIONS 
Theory of rare gas-group VI 'S-'D collision-induced transitions, 
8 


3:2016 
SULFUR/ENVIRONMENTAL TRANSPORT 

Large-scale measurement of airborne particulate sulfur, 3:19693 
(LBL-6171) 

Study of diffusion and wet deposition of sulfur from an oil fired 

wer plant, 3:19698 (UUIM-46) 
SULFUR/NUCLEAR REACTION ANALYSIS 

Determination of sulfur in environmental materials by thermal 

neutron caputre prompt gamma-ray spectrometry, 3:19217 
SULFUR/RECOVERY 

Process for the treatment of gases containing various derivatives 

of sulphur (Patent), 3:16462 
SULFUR/REMOVAL 

Advanced development of fine coal desulfurization and recovery 
technology. Quarterly technical progress report, April 1, 1977- 
June 30, 1977, 3:16539 (IS-4281) 

Commercial scale — bed hydroprocessing of Solvent 
Refined Coal (SRC) extract. October monthly technical 
progress report, 3:16424 (FE-2038-18) 

Kinetics and mechanism of desulfurization and denitrogenation of 
coal-derived liquids. Seventh quarterly report, December 21, 
1976-March 20, 1977, 3:16356 (FE-2028-8) 

Studies in coal liquefaction with application to the SRC and 
related processes. Quarterly report, July-September 1976, 
3:16412 (FE-2454-1) 

Studies in coal liquefaction with application to the SRC and 
related processes. Quarterly report, October-December 1976, 
3:16413 (FE-2454-2) 

SULFUR/X-RAY EMISSION ANALYSIS 
Use of muonic x rays for nondestructive analysis of bulk samples 
for low Z constituents, 3:19247 
SULFUR CARBIDES 
See CARBON SULFIDES 
SULFUR DIOXIDE/AEROSOLS 
Man-made airborne acidity and its determination, 3:19689 (IVL-B- 


341A) 
SULFUR DIOXIDE/AIR POLLUTION CONTROL 
Effectiveness of a tall stack for reduction of ambient sulfur dioxide 
concentrations: a field investigation, 3:19705 
SULFUR DIOXIDE/CHEMICAL REACTIONS 
Man-made airborne acidity and its determination, 3:19689 (IVL-B- 


341A) 
SULFUR DIOXIDE/CORROSIVE EFFECTS 
Corrosion mechanisms of metals and alloys in multicomponent 
oxidative environments, 3:19015 
Corrosion of nickel in So2-O2-SO3 atmospheres at 603°C, 3:19019 
Effect of NaCl on high temperature hot corrosion, 3:19030 
Modifications to the pattern of isothermal corrosion observed with 
a Ni/15 Cr alloy in an O2/SO2 atmosphere associated with 
additions of certain reactive elements, 3:19028 
Oxidation of pure Ni and Ni-2 1/4 Cr alloy in atmospheres 
containing sulfur dioxide, 3:19018 
SULFUR DIOXIDE/ENVIRONMENTAL TRANSPORT 
Environmental load in the various regions of the Federal Republic 
= Germany and its health aspects, 3:19682 (AED-Conf-76-61 3- 
1) 


Large-scale measurement of airborne particulate sulfur, 3:19693 
(LBL-6171) 
Regional transport model of atmospheric sulfates, 3:19673 
(ATDL-76/13) 
Study of diffusion and wet deposition of sulfur from an oil fired 
power plant, 3:19698 (UUIM-46) 
Study of turbulent diffusion above and within a forest: application 
in the case of SO», 3:19720 
SULFUR DIOXIDE/OXIDATION 
Oxidation of sulfur dioxide in the Sudbury smelter plume, 3:19711 
Surface reactions of SO. with NO» on hydrated silica gel, 3:19294 
SULFUR DIOXIDE/PRECIPITATION SCAVENGING 
Model for the reversible washout of sulfur dioxide, ammonia and 
carbon dioxide from a polluted atmosphere and the production 
of sulfates in raindrops (Acid rain production), 3:19683 (BNL- 


22576) 
SULFUR DIOXIDE/TOXICITY 
Ecological behavior and effects of energy related pollutants. 
Progress report, June 1976-August 1977 (SO2 impact on 
survival and stability of plant species; fallout '°7Cs transfer 
processes in Southeastern Coastal Plain ecosystem), 3:19696 
(ORO-2412-85) 
SULFUR FLUORIDES/DIELECTRIC PROPERTIES 
Attainable breakdown field strengths in SF¢ at high pressure 
(Pressures to 17.5 bar), 3:17492 (ORNL-tr-4559) 
Detection and localization of electrical breakdowns in metal- 
on high-voltage SF, installations, 3:17491 (ORNL-tr- 
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SULFUR FLUORIDES/ELECTRONIC STRUCTURE 
Bands, clusters, and crystal field splitting: understanding SF¢ 
rotational levels, 3:19194 
SULFUR FLUORIDES/ROTATIONAL STATES 
Bands, clusters, and crystal field splitting: understanding SF¢ 
rotational levels, 3:19194 
SULFUR HYDRIDES 
See HYDROGEN SULFIDES 
SULFUR OXIDES 
See also SULFUR TRIOXIDE 
SULFUR OXIDES/MAXIMUM ACCEPTABLE 
CONTAMINATION 
Biophysical studies related to energy generation. Renewal 
proposal and progress report, 3:19967 (ORO-3798-57) 
SULFUR OXIDES/REMOVAL 
Process for the removal of SO/sub x/ and NO/sub x/ from waste 
ns alkali metai or alkaline earth metal iodide (Patent), 
:195 
Process for removing oxides of nitrogen and sulfur from exhaust 
ases (Patent), 3:19564 
SULFUR TRIOXIDE/CORROSIVE EFFECTS 
Corrosion of nickel in So2-O2-SO3 atmospheres at 603°C, 3:19019 
SULFUR TRIOXIDE/THERMOCHEMICAL HEAT STORAGE 
Advanced thermal energy storage concept definition study for 
solar Brayton power plants. Volume III. Thermochemical TES 
sizing computer program. Period covered: July 1, 1976- 
December 31, 1976, 3:17341 (SAN/1300-3) 
SULFURIC ACID/CORROSIVE EFFECTS 
Intergranular stress corrosion cracking of sensitized stainless steel, 
3:19005 (NUREG-0185) 
SUN/CONVECTION 
Monthly and annual trends in geomagnetic-solar phenomena; a 
verification of the Sun's internal meridional circulation. Bulletin 
No. 142, 3:20096 (NP-22769) 
SUNDESERT-1 REACTOR/AVAILABILITY 
Sundesert availability improvement program, 3:17631 
SUNDESERT-1 REACTOR/REACTOR COOLING SYSTEMS 
Sundesert water supply plan, 3:17647 
SUNDESERT-2 REACTOR/AVAILABILITY 
Sundesert availability improvement program, 3:17631 
SUNDESERT-2 REACTOR/REACTOR COOLING SYSTEMS 
Sundesert water supply plan, 3:17647 
SUNSPOTS/ANNUAL VARIATIONS 
Monthly and annual trends in geomagnetic-solar phenomena; a 
verification of the Sun’s internal meridional circulation. Bulletin 
No. 142, 3:20096 (NP-22769) 
SUPER PHENIX REACTOR/REACTOR ACCIDENTS 
EDF research on fast neutron reactors, 3:18251 (DOE-tr-28) 
SUPERCONDUCTING CABLES/DESIGN 
Design of force-cooled conductors for large fusion magnets, 
3:20675 (CONF-771029-97) 
SUPERCONDUCTING CABLES/MATERIALS 
LASL NbsGe conductor development. Progress report, April 1- 
June 30, 1977, 3:17504 (LA-6963-PR) 
SUPERCONDUCTING CABLES/PERFORMANCE TESTING 
Apparatus to examine pulsed parallel field losses in large 
conductors, 3:20678 (CONF-771029-143) 
Conductors for tokamak toroidal field coils, 3:20677 (CONF- 
771029-142) 
Superconducting wires for a pulsed magnet, 3:19390 
SUPERCONDUCTING CABLES/THERMAL STRESSES 
Study of cooldown stresses in the cryogenic envelope of a 
superconducting cable, 3:19401 
SUPERCONDUCTING CAVITY RESONATORS/FABRICATION 
NbsSn for superconducting rf cavities, 3:19386 
SUPERCONDUCTING COILS/COOLING SYSTEMS 
Selection of a cryostabilized NbsSn conductor cooling system for 
the large coil program, 3:20670 (CONF-771029-91) 
SUPERCONDUCTING COILS/DESIGN 
Selection of a cryostabilized NbsSn conductor cooling system for 
the large coil program, 3:20670 (CONF-771029-91) 
SUPERCONDUCTING COILS/PERFORMANCE TESTING 
Test results of a 27-CM bore multifilamentary NbsSn solenoid, 
3:19388 
SUPERCONDUCTING COILS/SUPERCONDUCTING 
COMPOSITES 
Stress analysis of nonhomogeneous superconducting solenoids 
(STANSOL code), 3:19400 
SUPERCONDUCTING COILS/SUPPORTS 
Large coil program support structure conceptual design, 3:20673 
(CONF-771029-94) 
SUPERCONDUCTING COILS/TEST FACILITIES 
Procurement and testing of superconducting toroidal field coils in 
the large coil program, 3:20668 (CONF-771029-75) 
SUPERCONDUCTING COMPOSITES/AC LOSSES 
Field orientation dependence of losses in rectangular 
multifilamentary superconductors, 3:19396 
Hysteresis loss in a multifilament superconductor, 3:19397 
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SUPERCONDUCTING COMPOSITES/CRITICAL CURRENT 
Effect of stress on the critical current of NbTi multifilamentary 
composite wire, 3:19399 
SUPERCONDUCTING COMPOSITES/FABRICATION 
Process for producing ductile and inherently stable 
superconducting substances (German patent), 3:19151 (LA-tr- 
77-63) 
SUPERCONDUCTING COMPOSITES/MAGNETIC FIELDS 
Critical rate of magnetic field variation for composite 
superconductor, 3:19393 
SUPERCONDUCTING COMPOSITES/MECHANICAL 
PROPERTIES 
Mechanical properties of superconducting Nb-Ti composites (300, 
77, 4,2 K), 3:18936 
SUPERCONDUCTING COMPOSITES/STABILITY 
Stabilty of composite superconductors under ac conditions, 
19394 
SUPERCONDUCTING COMPOSITES/STRESS ANALYSIS 
Stress analysis of nonhomogeneous superconducting solenoids 
(STANSOL code), 3:19400 
SUPERCONDUCTING COMPOSITES/TENSILE 
PROPERTIES 
Mechanical properties of superconducting Nb-Ti composites (4.2, 
77, and 300 K), 3:18978 
SUPERCONDUCTING FILMS/AC LOSSES 
Technique for measuring ac losses in thin-film superconductors, 
3:19395 
SUPERCONDUCTING FILMS/NOISE 
Low frequency noise in freely suspended tin films at the 
superconducting transition (Spectral density), 3:18965 (LBL- 
6631) 
SUPERCONDUCTING FILMS/TRANSITION TEMPERATURE 
Quantum oscillations of the superconducting transition 
temperature in metal-nonmetal systems, 3:20435 
SUPERCONDUCTING GENERATORS/COMPOSITE 
MATERIALS 
Application of fiber-reinforced polymers to rotating 
superconducting machinery (Torque tube analysis), 3:19377 
SUPERCONDUCTING JUNCTIONS/CRITICAL CURRENT 
Current-voltage characteristics of NbSe2 superconducting 
microbridges, 3:19374 
SUPERCONDUCTING MAGNETS 
See also MAGNETIC ENERGY STORAGE 
SUPERCONDUCTING MAGNETS/COMPOSITE MATERIALS 
Application of advanced composites in tokamak magnet systems, 
3:20681 (ORNL/TM-6047) 
SUPERCONDUCTING MAGNETS/CONTROL SYSTEMS 
Generic study of protective control features for superconducting 
Tokamak TF coil system, 3:20758 (BNL-23409) 
SUPERCONDUCTING MAGNETS/COOLANTS 
Single-phase helium as coolant for superconducting magnets, 
3:19392 
SUPERCONDUCTING MAGNETS/DESIGN 
Conceptual design of a superconducting magnet coil for the large 
coil program (Flat-wound NbTi coils), 3:20674 (CONF-771029- 
95 


Design and development of cryostable superconducting ohmic 
heating coils for a tokamak, 3:20666 (CONF-770801-22) 
Poloidal field coil design for a fusion-fission breeder reactor, 
3:20687 (WFPS-TME-067) 
SUPERCONDUCTING MAGNETS/ELECTRICAL 
INSULATION 
Radiation effects on insulators for superconducting magnets, 
3:20683 (ORNL/TM-6193) 
SUPERCONDUCTING MAGNETS/ENERGY TRANSFER 
Magnetic field systems employing a superconducting D.C. field 
coil (Patent), 3:19373 
SUPERCONDUCTING MAGNETS/MATHEMATICAL 
MODELS 
Security assessment of power systems including energy storage. 
Progress report, January 1, 1977-July 1, 1977, 3:17445 (COO- 
4206-1) 
SUPERCONDUCTING MAGNETS/MECHANICAL 
STRUCTURES 
Demountable low stress high field toroidal field magnet system for 
tokamak fusion reactors, 3:20664 (BNL-23165) 
SUPERCONDUCTING MAGNETS/PERFORMANCE 
TESTING 
Conceptual design of a superconducting magnet coil for the large 
coil program (Flat-wound NbTi coils), 3:20674 (CONF-771029- 
95 


SUPERCONDUCTING MAGNETS/RESEARCH PROGRAMS 
Letter report for the Superconducting Magnet Development 
Program, April 1, 1977-June 30, 1977, 3:20682 (ORNL/TM- 
6059 
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SUPERCONDUCTING MAGNETS/REVIEWS 
Superconducting magnet systems for fusion reactors, 3:20688 


SURFACE AIR/CHEMICAL REACTIONS 


SUPERCONDUCTING MAGNETS/SAFETY 
Generic study of protective control features for superconducting 
Tokamak TF coil system, 3:20758 (BNL-23409) 
SUPERCONDUCTING MAGNETS/SPECIFICATIONS 
DEALS magnet concept and its applcations to high density, high 
field tokamak systems, 3:20665 (BNL-23413) 
SUPERCONDUCTING MAGNETS/SUPERCONDUCTING 
WIRES 


Effect of stress on the critical current of NbTi multifilamentary 
composite wire, 3:19399 
Performance data of a multifilamentary NbsSn conductor and 
magnet, 3:19387 
Superconducting wire test at Fermilab, 3:19389 
Superconducting wires for a pulsed magnet, 3:19390 
SUPERCONDUCTING MAGNETS/SUPPORTS 
Measurement of thermal conductance, 3:19376 
Optimization of mechanical supperts for large superconductive 
magnets, 3:19379 
SUPERCONDUCTING WIRES/AC LOSSES 
Interaction between two parallel superconducting wires carrying 
alternating current, 3:19398 
SUPERCONDUCTING WIRES/GRAIN SIZE 
Performance data of a multifilamentary NbsSn conductor and 
magnet, 3:19387 
SUPERCONDUCTING WIRES/PERFORMANCE TESTING 
Superconducting wire test at Fermilab, 3:19389 
Superconducting wires for a pulsed magnet, 3:19390 
SUPERCONDUCTING WIRES/STRESSES 
Effect of stress on the critical current of NbTi multifilamentary 
composite wire, 3:19399 
SUPERCONDUCTIVITY/ELECTRON-PHONON COUPLING 
Phonon anomalies in d-band metals and their relationship to 
superconductivity, 3:18989 
SUPERCONDUCTORS 
See also TTF-TCNQ 
TYPE-II SUPERCONDUCTORS 
SUPERCONDUCTORS/MAGNETIC FLUX 
Permanent magnetic field in large superconducting cylinders. 
Final report, 3:20438 (EPRI-EL-541) 
SUPERCONDUCTORS/MARKET 
Survey results of multifilamentary Nb-Ti users, 3:19391 
SUPERCONDUCTORS /PHYSICAL RADIATION EFFECTS 
Summary of the international discussion meeting on radiation 
effects on superconductivity, 3:20434 (CONF-770801-24) 
SUPERCONDUCTORS/RESEARCH PROGRAMS 
Metals and Ceramics Division materials science annual progress 
report for period ending June 30, 1977, 3:18840 (ORNL-5311) 
SUPERCONDUCTORS/SOUND WAVES 
Longitudinal oscillations in superconducting alloys, 3:18976 
SUPERCRITICAL FLOW 
See TURBULENT FLOW 
SUPERHEATERS 
Nuclear power plant (Patent), 3:17818 
SUPERHEAVY ELEMENTS 
See TRANS 104 ELEMENTS 
SUPERNOVAE/COSMIC NEUTRONS 
Mechanism for the escape of cosmic rays from dense supernova 
envelopes, 3:20084 
SUPERNOVAE/COSMIC PROTONS 
Mechanism for the escape of cosmic rays from dense supernova 
envelopes, 3:20084 
SUPERNOVAE/STAR EVOLUTION 
Two cooling mechanisms for type I supernova envelopes, 3:20087 
SUPERTANKERS 
See TANKER SHIPS 
SUPPORTS 
See also FOUNDATIONS 
SUPPORTS/COST 
Coalfave support procurement ideas, 3:16496 
SUPPORTS/DESIGN 
Large coil program support structure conceptual design, 3:20673 
(CONF-771029-94) 
SUPPORTS/STATIC LOADS 
Effect of sharp roof movements on the operation of hydraulic 
supports, 3:16521 
SUPPORTS/THERMAL CONDUCTION 
Measurement of thermal conductance, 3:19376 
SURFACE AIR 
See also AIR 
EARTH ATMOSPHERE 
SURFACE AIR/BOUNDARY LAYERS 
Diurnal wind and temperature profiles in the atomspheric layer (0- 
150 meters) of interest for natural draft cooling towers, 3:19740 
(EPR-76-7) 
SURFACE AIR/CHEMICAL REACTIONS 
Man-made airborne acidity and its determination, 3:19689 (IVL-B- 
341A) 





SURFACE AIR/RADIONUCLIDE MIGRATION 


SURFACE AIR/RADIONUCLIDE MIGRATION 

Assessment of radiological impact of the inactive uranium-mill 

tailings pile at Salt Lake City, Utah, 3:19733 (ORNL/TM-5251) 
SURFA ARRIER DETECTORS/DESIGN 

Silicon surface barrier detector telescope for electrons (0.5 to 1 
MeV), 3:19647 (RLO/ 1388-362) 

SURFACE BARRIER DETECTORS/PERFORMANCE 

Silicon surface barrier detector telescope for electrons (0.5 to 1 
MeV), 3:19647 (RLO/ 1388-362) 

SURFACE MINING/CHEMICAL EXPLOSIONS 
Trend in open cast is to big diameter borehole blasting, 3:16502 
SURFACE MINING/CONVEYORS 
60-m overburden meng of _ and its automatic control by a 
process computer, 3:165 
SURFACE MI ING/COST.. 
Report on anthracite open pit mining: a feasibility study. Part II. 
ngineering and mine cost analyses. Report exhibits Nos. 1 and 
2, 3:16478 (SR-104) 
SURFACE MINING/ENVIRONMENTAL EFFECTS 

Contour coal mining overburden as solid waste and its impact on 

environmental quality, 3:16465 (ARP-30) 
SURFACE MINING/FEASIBILITY STUDIES 
Report on anthracite open pit mining: a feasibility study. Part IV. 
nvironmental reclamation. Report Exhibit No. 4 (245 
references), 3:16480 (SR-106) 

Report on anthracite open pit mining: a feasibility study. Part VI. 

Le, ~ vd requirements for anthracite surface mining. Report 
ibit No. 6, 3:16575 (SR-108) 

Report on anthracite open pit mining: a feasibility study. Part VII. 
A preliminary community attitude survey in the middle 
anthracite region. Report exhibit No. 7, 3:16481 (SR-109) 

SURFACE MINING/LAND RECLAMATION 

Integrated mined-area reclamation and land use planning. Volume 
3B. A case study of surface mining and reclamation planning: 
international minerals and chemical corporation, phosphate 
operations, Polk County, Florida (Land reclamation and use 
planning for phosphate operations in Polk County, Florida), 
3:19764 (ANLEMIR 1(Vol.3B)) 

Report on anthracite open pit mining: a feasibility study. Part IV. 
Environmental reclamation. Report Exhibit No. 4 (245 
references), 3:16480 (SR-106) 

Report on anthracite — pit mining: a feasibility study. Part VI. 
Legal requirements for anthracite surface mining. Report 
Exhibit No. 6, 3:16575 (SR-108) 

SURFACE MINING/LEGAL ASPECTS 

Report on anthracite open pit mining: a feasibility study. Part VI. 
Le ~ 4 requirements for anthracite surface mining. Report 
Exhibit No. 6, 3:16575 (SR-108) 

SURFACE MINING/MINING EQUIPMENT 

Forseeable developments in mining techniques in large coal- 
producing countries, 3:16517 

Opencast ey be! coal in - Blanzy basin of the Houilleres du 
Centre et du Midi, 3:16503 

SURFACE MINING/PLANNING 
Graphical method of analyzing the coal removal step, 3:16532 
SURFACE MINING/PUBLIC OPINION 

Report on anthracite open pit mining: a feasibility study. Part VII. 
A preliminary community attitude survey in the middle 
anthracite region. Report exhibit No. 7, 3:16481 (SR-109) 

SURFACE MINING/RESEARCH PROGRAMS 
Forseeable developments in mining techniques in large coal- 
producing countries, 3:16517 
SURFACE MINING/SAFETY 
ng Dagens for open-pit mine shelves, 3:16533 
SURFACE MINING/SOCIO-ECONOMIC FACTORS 
Report on anthracite open pit mining: a feasibility study. Part III. 
ns relocation costs. Report exhibit No. 3, 3:16479 (SR- 
05) 
SURFACE WATERS 
See also COASTAL WATERS 
ESTUARIES 
LAKES 
RIVERS 
SEAS 
STREAMS 
SURFACE WATERS/CHEMICAL COMPOSITION 

Study of the acquisition of dissolved elements by waters of 
lixivation in granitic rocks in a temperature climate, 3:20077 
(LA-tr-77-48) 

SURFACE WATERS/GEOCHEMICAL SURVEYS 

Symposium on hydrogeochemical and stream-sediment 
reconnaissance for uranium in the United States, 3:16798 
(GJBX-77(77)) 

SURFACE WATERS/RADIONUCLIDE MIGRATION 

Assessment of radiological impact of the inactive uranium-mill 
tailings pi oy at Salt Lake City, Utah, 3:19733 (ORNL/TM-5251) 

SURFACE WATERS/THERMAL POLLUTION 

Effects of discharge design on the thermal mixing zone in 

waterways (Power plant thermal effluents), 3:19814 
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SURFACE WATERS/WATER POLLUTION 
Remote sampler for determinin a oil content of surface 
waters, 3:19774 (CONF-730386- 
Response of macroinvertebrates to Fle llution in a 
mountain stream, 3:20012 (CONF-730386- 
SURFACE-ACTIVE AGENTS 
See SURFACTANTS 
SURFACES 
See also SPECTRALLY SELECTIVE SURFACES 
SURFACES/AUGER ELECTRON SPECTROSCOPY 
Utilization of a combined method of thermoelectron emission and 
surface ionization for the study of the emission properties of 
metallic monocrystals and film emitters at their origin, 3:18977 
(UCRL-Trans-11219) 
SURFACES/ELECTRON COLLISIONS 
X-ray emission from the surface re - of solids, 3:20127 
SURFACES/ELECTRON EMISSI 
Utilization of a combined method oft thermoelectron emission and 
surface ionization for the study of the emission properties of 
metallic monocrystals and film emitters at their origin, 3:18977 
(UCRL-Trans-11219) 
SURFACES/NUCLEAR REACTION ANALYSIS 
Microanalysis of light elements by means of ®Li-induced reactions, 


3:19224 
SURFACES/POSITRON COLLISIONS 
Positron interaction with solid surfaces, 3:20128 
SURFACES/RESEARCH PROGRAMS 
Report of the surface science workshop, 3:18832 (LBL-6658) 
SURFACTANTS/PHASE STUDIES 
Separations chemistry, 3:19266 (ORNL-5297) 
SURFACTANTS/TECHNOLOGY ASSESSMENT 
Review of the utility of self-mixing dispersants in recent years, 
3:16719 
SURFACTANTS/TOXICITY 
Experimental ecosystems to measure fate of oil spills dispersed by 
surface active products, 3:20016 (CONF-730386-) 
SURVEILLANCE 
See INSPECTION 
SUSPENSIONS (FUEL) 
See FUEL SLURRIES 
SWAMPS/OIL SPILLS 
St. Peter oil spill: an ecological and socio-economic study of 
effects, 3:16689 (IVL-B-334) 
SWEDEN/AIR POLLUTION 
Study of diffusion and wet deposition of sulfur from an oil fired 
power plant, 3:19698 (UUIM-46) 
SWEDEN/ENERGY CONSERVATION 
Swedish energy conservation campaign, 3:18404 
SWEDEN/ENERGY CONSUMPTION 
Intercountry differences in energy use: lessons for the United 
States, 3:18507 
SWEDEN/ENERGY SUPPLIES 
Energy supply to the year 2000: global and national studies. 
Second technical report of the workshop on Alternative Energy 
Strategies (WAES) (Book), 3:18418 
Energy supply/demand integrations to the year 2000: global and 
national studies. Third technical report of the workshop on 
Alternative Energy Strategies (WAES) (Book), 3:18419 
SWEDEN/NUCLEAR POWER PLANTS 
Decision time draws near for Sweden's nuclear projects, 3:18361 
SWEDEN/RADIOACTIVE WASTE STORAGE 
Cooperative work program between ERDA/OW/1 and the 
Swedish State Power Board on waste storage in mined caverns, 
3:16972 (Y/OWI/SUB-77/ 14268) 
SWEDEN/WIND POWER 
Preliminary survey of the aerial wind energy resources in Sweden, 
3:17382 (VES-1975-28) 
SWIMMING POOLS/SOLAR WATER HEATING 
Performance of solar swimming pool heater: transparent cover 
type, 3:17273 
Performance history of first residential solar installation in 
Charlottesville, Virginia (open flow collector retrofit), 3:17274 
SWINE/PRODUCTION 
Natural energy use in swine production, 3:18606 
SWIRL FLOW/HEAT TRANSFER 
Survey of heat transfer in confined swirl flows, 3:19512 
SWIRL FLOW/MATHEMATICAL MODELS 
Modeling two-phase flow in a swirl combustor. Final report 
A.R.A.P. report No. 310, 3:16368 (COO-4062-5) 
SWITCHES/PERFORMANCE 
Experiments with vacuum interrupters used for large dc-current 
interruption, 3:20696 (LA-6909-MS) 
SWITCHES/PERFORMANCE TESTING 
Explosively actuated fast-opening switches for very large 
currents, 3:19524 (SAND-77-1438) 
High current switches in the Doublet III poloidal field circuit, 
3:20695 (GA-A-14597) 
Qualification of safety-related switchgear for nuclear power 
applications, 3:17937 





APR. 30, 1978 


SWITCHES/RESEARCH PROGRAMS 
Recent work on normal and superconducting inductive energy 
storage switching at the Efremov Institute, Leningrad, USSR, 
3: 30697 (LA-UR-77-2390) 
SYMPOSIA 
See MEETINGS 
SYNCHROTRON RADIATION/REVIEWS 
Properties, sources, and research applications of synchrotron 
radiation, 3:19643 
SYNTHANE PROCESS 
Assessment, selection, and development of sage ee for 
determining the environmental! acceptability of synthetic fuel 
lants based on coal. Appendix III, 3:16466 (FE-1795-3(Pt.3)) 
SYNTHANE PROCESS/FLOWSHEETS 
Coal gasification development, 3:16394 
SYNTHANE PROCESS/PILOT PLANTS 
Program to discover materials suitable for service under hostile 
conditions obtaining in equipment for the gasification of coal 
and other solid fuels. Annual progress report, January 1, 1976- 
December 31, 1976, 3:16377 (FE-1784-24) 
Prototype pilot plant operation Synthane process. Monthly 
activity report No. 38, October 1-31, 1977, 3:16366 (COO-0003- 
15) 
Valve applications at the SYNTHANE Plant in mixed phase 
erosive service, 3:16365 (COO-0003/13) 
SYNTHANE PROCESS/PRESSURE MEASUREMENT 
Measurement of pressure, fluidized bed level, and density in the 
Synthane Pilot Plant coal gasifier, 3:16364 (COO-0003-7) 
SYNTHANE PROCESS/VALVES 
Valve applications at the SY NTHANE Plant in mixed phase 
erosive service, 3:16365 (COO-0003/13) 
SYNTHETASES 
See LIGASES 
SYNTHETIC FUELS 
See also GASOHOL PROGRAM 
HYDROGEN FUELS 
MOBIL M-GASOLINE PROCESS 
Issues of energy policy (Synthetic fuel development necessary 
despite cost), 3:18429 
Monograph on alternate fuel resources. Volume 20, 3:18459 
SYNTHETIC FUELS/PRODUCTION 
Alternate fuels from coal, 3:16390 
~~ temperature blankets for the production of synthetic fuels, 
:20646 (BNL-23414) 
System considerations, 3:17172 (CONF-770368-) 
SYNTHETIC FUELS/REFINING 
Refining and upgrading of synfuels from coal and oil shales by 
advanced catalytic process. Quarterly report, April-June 1977, 
3:16783 (FE-2315-15) 
SYNTHETIC FUELS/RESEARCH PROGRAMS 
Synthetic Fuels Process Research Digest, 3:16341 ee 1) 
SYNTHETIC FUELS INDUSTRY/AIR POLLUTIO 
MONITORS 
New generation of monitors for PAH's from synthetic fuel 
production, 3:16570 (CONF-770963-3) 
SYNTHOIL PROCESS 
Assessment, selection, and development of procedures for 
determining the environmental acceptability of synthetic fuel 
plants based on coal. Appendix III, 3:16466 (FE-1795-3(Pt.3)) 
Chemistry and structure of coal-derived asphaltenes, Phase III. 
Quarterly progress report, July-September 1977, 3:16405 (FE- 
2031-9) 


SYRIA/PETROLEUM 
Arab oil producers and alternative sources of energy, 3:18432 
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T MATRIX 
See S MATRIX 
TADPOLES 
See AMPHIBIANS 
LARVAE 
TALC/GEOLOGY 
Geologic feasibility of talc and serpentinite bodies from the 
Appalachian Mountain Region of eastern United States with 
regard to siting of radioactive-waste repositories. Final report, 
3:16951 (ORNL/SUB-4496/1) 
TALC/HYDROLOGY 
Geologic feasibility of talc and serpentinite bodies from the 
Appalachian Mountain Region of eastern United States with 
regard to siting of radioactive-waste repositories. Final report, 
3:16951 (ORNL/SUB-4496/1) 
TALC/SEISMIC EFFECTS 
Geologic feasibility of talc and serpentinite bodies from the 
Appalachian Mountain Region of eastern United States with 


TANTALUM SULFIDES/CRYSTAL-PHASE 


regard to siting of radioactive-waste repositories. Fina! report, 
3:16951 (ORNL/SUB-4496/1) 
TANDEM ACCELERATORS 
See VAN DE GRAAFF ACCELERATORS 
TANKER SHIPS/ACCIDENTS 
a 4 oil outflows due to tanker accidents, 3:19779 (CONF- 
730386- 
Occurrence, cause, and avoidance of the spilling of oil by tankers, 
3:18329 (CONF-730386-) 
Tankship accidents and resulting oil outflows, 1969-1973, 3:16701 
TANKER SHIPS/DESIGN 
Slop tank design for improved load-on-top, 3:16699 
TANKER SHIPS/OIL SPILLS 
Casco Bay oil spill: problems of cleanup and disposal, 3:16702 
Maritime Administration program 4 the prevention and control 
of oil pollution from vessels, 3:16696 
Utilization of diving and salvage expertise in the prevention of oil 
pollution, 3:16724 
TANKS/DECONTAMINATION 
Chemical dissolving of sludge from a high level waste tank at the 
Savannah River Plant, 3:16939 (DP-1471) 
TANKS/GROUTING 
Subsurface stabilization by grouting of a simulated underground 
tank, 3:16931 (ARH-CD-877) 
TANTALUM/CHROMATOGRAPHY 
Chemistry of transuranium elements and compounds, 3:19338 
(ORNL-S297) 
TANTALUM/DIFFUSION 
Diffusion and electrotransport of metallic solutes in thorium metal, 
18948 


TANTALUM/ETCHING 
Study on freon gas plasma etching, 3:18863 (SAND-77-6023) 
TANTALUM/FABRICATION 
Plasma-sprayed tantalum/alumina cermets, 3:19118 (SAND-76- 
8054) 
TANTALUM/NITRIDATION 
Nitriding of refractory metals and alloys, 3:19034 
TANTALUM/TENSILE PROPERTIES 
Plasma-sprayed tantalum/alumina cermets, 3:19118 (SAND-76- 
8054) 
TANTALUM 181 TARGET/PROTON REACTIONS 
Nuclear inclusive scattering with polarized protons, 3:20324 
(COO-3071-230) 
TANTALUM ALLOYS 
See also TANTALUM BASE ALLOYS 
TANTALUM ALLOYS/NITRIDATION 
Kinetics and thermodynamics of the behavior of niobium- and 
tantalum-base alloys in nitrogen atmospheres, 3:19035 
Nitriding of refractory metals and alloys, 3:19034 
TANTALUM ALLOYS/OXIDATION 
Oxides associated with the improved air oxidation performance of 
some niobium intermetallics and alloys, 3:19020 
TANTALUM ALLOYS/PHASE STUDIES 
Metastable phases produced by ion implantation in metals, 3:18886 
(SAND-77-0700C) 
TANTALUM BASE ALLOYS/CRACKS 
Selection of materials for limiters of Doublet III, 3:20764 (GA-A- 
14676) 
TANTALUM BASE ALLOYS/DUCTILITY 
Selection of materials for limiters of Doublet III, 3:20764 (GA-A- 
14676) 
TANTALUM BASE ALLOYS/SUPERCONDUCTIVITY 
Crystal-chemical laws in AsB superconducting compounds with 
an A-15 lattice, 3:18974 
TANTALUM CARBIDES/BAND THEORY 
Direct correlation of observed phonon anomalies and maxima in 
the generalized susceptibilities of transition metal carbides, 
3:19143 
TANTALUM OXIDES/SURFACE PROPERTIES 
Environmental reactions and their effects on mechanical behavior 
of metallic materials. Technical progress report, February 1, 
1977-January 31, 1978, 3:18904 (COO-1676-47) 
TANTALUM SELENIDES/CRYSTAL-PHASE 
TRANSFORMATIONS 
Specific heat and resistivity near the charge-density-wave phase 
transitions in 2H-TaSe, and 2H-TaS: , 3:19173 
Studies of the lattice dynamics and phase transitions in 1T-TiSe2 
and 2H-TaSe», 3:19168 (BNL-23279) 
TANTALUM SELENIDES/ELECTRIC CONDUCTIVITY 
Specific heat and resistivity near the charge-density-wave phase 
transitions in 2H-TaSez and 2H-TaS: , 3:19173 
TANTALUM SELENIDES/SPECIFIC HEAT 
Specific heat and resistivity near the charge-density-wave phase 
transitions in 2H-TaSe2 and 2H-TaSz , 3:19173 
TANTALUM SULFIDES/CRYSTAL-PHASE 
TRANSFORMATIONS 
Specific heat and resistivity near the charge-density-wave phase 
transitions in 2H-TaSez and 2H-TaS2 , 3:19173 
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TANTALUM SULFIDES/ELECTRIC CONDUCTIVITY 
Specific heat and resistivity near the char — wave phase 
transitions in 2H-TaSe2 and 2H-TaS: , 3:19173 
TANTALUM SULFIDES/SPECIFIC HEAT 
Specific heat and resistivity near the charge-density-wave phase 
transitions in 2H-TaSe2 and 2H-TaS: , 3:19173 
TAR 
See also BITUMENS 


COAL TAR 
TAR/CHEMICAL ANALYSIS 
Chemical and physical characterization of tar samples from the 
marine environment, 3:16737 
TAR/CHEMICAL PROPERTIES 
Petroleum residues in the Sargasso Sea and on Bermuda beaches, 
3:19778 (CONF-730386-) 
TAR/ECOLOGICAL CONCENTRATION 
Petroleum residues in the Sargasso Sea and on Bermuda beaches, 
3:19778 (CONF-730386-) 
TAR/PHYSICAL PROPERTIES 
Chemical and physical characterization of tar samples from the 
marine environment, 3:16737 
TAR SANDS 
See OIL SANDS 
TARGETS/CHEMICAL COMPOSITION 
Technique for determining target composition for radiative- 
capture yield measurements, 3:20250 
TARGETS/CRYOGENICS 
Thin windows for gaseous and liquid targets: an optimization 
procedure (MEMBRAN code), 3:19635 
TATB 
(1,3,5-Triamino-2,4,6-trinitrobenzene.) 
TATB/AMINATION 
TATB dry amination fine particle process. Period covered: July- 
September 1977, 3:19662 (MHSMP-77-53) 
TATB/DRILLING 
TATB PBX drilling. Period covered: July-September 1977, 
3:19660 (MHSMP-77-48) 
TATB/PARTICLE SIZE 
Inter- and intra-laboratory sieve analysis of TATB, 3:19659 
(MHSMP-77-43) 
TAURINE/RADIOSENSITIVITY EFFECTS 
Therapeutic effect of taurine on radiation lesions (Gamma 
radiation, mice, hamsters, quinea pigs, dogs), 3:19975 
TBP 
(Tributyl phosphate.) 
TBP/NITRATION 
Safety aspects of solvent nitration in HTGR fuel reprocessing, 
3:16861 
TECHNETIUM 99/LABELLED COMPOUNDS 
Technetium-99rn labeled radiodiagnostic agents for liver and bone 
marrow scanning and method of preparation (Patent), 3:19887 
TECHNETIUM 99/SCINTISCANNIN 
Comparison of 1- and 2-Hr delayed brain scans in patients 
undergoing chemotherapy for primary brain tumors (/sup 99m/ 
Tc tracer technique), 3:19885 
Emission computed tomography, 3:19883 
Significant differences among the /sup 99m/Tc-polyphosphates, / 
sup 99m/Tc-pyrophosphates, and /sup 99m/Tc-diphosphonates 
for bone imaging, 3:19890 
TECHNETIUM 99/TISSUE DISTRIBUTION 
Radiation bone damage and its imaging (In mice), 3:19968 (UR/ 
3490/LCP-3) 
TECHNOLOGY ASSESSMENT 
Assessing the development decision-making process: a holistic 
framework, 3:18344 
Integrated supply-demand projects for energy growth (Use of 
Tad Technology Assessment model), 3:18411 (EPRI-PS-535- 


) 
TECHNOLOGY TRANSFER 
See also COMMERCIALIZATION 
TECHNOLOGY TRANSFER/INTERNATIONAL 
COOPERATION 
Technology transfer: impacts and implications of prospects of 
future availability of oil, 3:18451 
Transfer and dissemination of oil and gas technology, 3:18452 
TECHNOLOGY UTILIZATION 
See also COMMERCIALIZATION 
TECHNOLOGY UTILIZATION/EVALUATION 
Assessing the development decision-making process: a holistic 
framework, 3:18344 
TECHNOLOGY UTILIZATION/GHANA 
Applicability of intermediate technology in the African Savanna: a 
case for northern Ghana, 3:18349 
TEKTITES/X-RAY EMISSION ANALYSIS 
oe X-ray emission analysis of archaeological artifacts, 
TELEPHONES/USES 
Will teleconferencing really substitute for business travel, 3:18396 
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TELESCOPE COUNTERS/DESIGN 
Silicon surface barrier detector telescope for electrons, 3:19647 
(RLO/ 1388-362) 
XYELESCOPES/SUPPORTS 
SM-31 tracking telescope mount drawings (6 Sep 1973) 
(Engineering Materials) (233 drawings), 3:19370 (CAPE- 2555) 
TELESCOPES S/USES 
Astronomical hie applied to pollution detection. 2. 
Chemical compositions by visible extinction, 3:19697 (UCRL- 


79485) 
TELLURIUM/BINDING ENERGY 

Surface and —— studies using combined proton, electron, and 

x-ray beams, 3:18992 
TELLURIUM/CHEMICAL COMPOSITION 

Surface and thin-film studies using combined proton, electron, and 

x-ray beams, 3:18992 
TELLURIUM ADDITIONS/LUMINESCENCE 

Luminescent decay and spectra of impurity-activated alkali halides 

under high pressure, 3:19180 at 198-1187) 
TELLURIUM IONS/LUMINESCENCE 

Luminescent decay and spectra of OE alkali halides 

under high pressure, 3:19180 (COO-1198-1187 
TENNESSE 

See also OAK RIDGE 
TENNESSEE/WATER QUALITY 

Contour coal mining overburden as solid waste and its impact on 
environmental quality, 3:16465 (ARP-30) 

TERBIUM/SOLVE: XTRACTION 

Extraction theory and form of the extraction complex of terbium, 
erbium, ytterbium, and lutecium in the —— system 
kerosene/HTTA/TBP/dilute HNOs, 3: 

TERBIUM CHLORIDES/FLUORESCENCE 
Vapor phase spectroscopy of complex lanthanide halide-aluminum 
halide molecular — 3:19276 (CONF-770957-2) 
TERNARY ALLOY SYSTEMS/SCALING 
Attack of high hn rature alloys in sulfidizing gases, 3:19023 
TERNARY FI /PROBABILITY 
Probabilities rae potas distributions of light ternary fission 
roducts, 3:20347 
TERPENES/CHEMICAL PREPARATION 

Sesterterpenes. I. Stereospecific construction of the ceroplastol 
and ophiobolin | systems via a common bicyclic 
intermediate, 3:19 

TERPHENYL-ORTHO/MOLECULAR STRUCTURE 
ra ne Sy 3:19304 (ORNL-5297) 
TERPHENYLS 
See also TERPHENYL-ORTHO 
TERPHENYLS/NEUTRON SPECTRA 

Neutron inermalization spectrum in a partially hydrogenated 
terphenyl: evaluation of scattering kernels for organic reactor 
coolant, 3:17880 

TERRESTRIAL ECOSYSTEMS/DATA PROCESSING 

NONEUC: a numerical procedure for determining optimum 
euclidian distances and associated coordinates from distances 
derived from similarity coefficients, 3:19749 (EDFB/IBP-75/8) 

TERRESTRIAL ECOSYSTEMS/MAXIMUM PERMISSIBLE 

EXPOSURE 

Ecological behavior and effects of energy related pollutants. 
Progress report, June 1976-August 1977 (SO2 impact on 
survival and stability of plant species; fallout '°7Cs transfer 

processes in Southeastern Coastal Plain ecosystem), 3:19696 
{ORO-2412- 85) 
TERRESTRIAL ECOSYSTEMS/MINERAL CYCLING 

Metabolic and environmental aspects of fusion reactor activation 
products: niobium, 3:20047 (ORNL/TM-5496) 

Radioactive tracer studies of soil and litter arthropod food chains. 
Progress report, November 1, 1976-October 31, 1977, 3:19923 
(SRO-641-24) 

TERRESTRIAL ECOSYSTEMS/NUTRIENTS 

Radioactive tracer studies of soil and litter arthropod food chains. 
Progress report, November 1, 1976-October 31, 1977, 3:19923 
(SRO-641-24) 

TERRESTRIAL ECOSYSTEMS/RADIONUCLIDE 

MIGRATION 

Ecological behavior and effects of energy related pollutants. 
Progress report, June 1976-August 1977 (SO2 impact on 
survival and stability of plant species; fallout '°7Cs transfer 

processes in Southeastern Coastal Plain ecosystem), 3:19696 
{ORO. 2412-85) 

Environmental and radiological safety studies. Interaction of 

238PuO, heat sources with terrestrial and aquatic environments. 


Progress report, July 1-September 30, 1977, 3:20056 (LA-7033- 
PR 


) 

TERRESTRIAL ECOSYSTEMS/REVEGETATION 
Ecological behavior and effects of energy related pollutants. 
Progress report, June 1976-August 1977 (SO2 impact on 

survival and stability of plant species; fallout '°7Cs transfer 
processes in Southeastern Coastal Plain ecosystem), 3:19696 
(ORO-2412-85) 
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TEST FACILITIES . 
Deposition and effects of a silicon compound in sodium systems, 
19366 


Sodium-water reaction testing in the LLTR (LMFBR), 3:17738 
TEST FACILITIES/COST 
Tritium Systems Test Assembly: design for major device 
fabrication review, 3:20731 (LA-6855-P) 
TEST FACILITIES/DESIGN 
Tritium Systems Test Assembly: design for major device 
fabrication review, 3:20731 (LA-6855-P) 
TESTES/BIOLOGICAL RADIATION EFFECTS 
Effect of graded doses of ionizing radiation on the human testis. 
Progress report, October 1, 1975-Septemer 30, 1976, 3:19957 
(RLO/2405-2) 
Pion radiobiology, 3:19966 al 6898-PR) 
TESTES/RADIATION DOSE 
SFACTOR: a computer oode for calculating dose equivalent to a 
target organ per microcurie-day residence of a radionuclide in a 
source organ, 3:19993 (ORNL/NUREG/TM-85) 
TETRACENE/DIMERIZATION 
Chemical physics, 3:19304 (ORNL-5297) 
TEXAS/BUILDINGS 
Energy performance guidelines (City of Austin), 3:18479 (NP- 
22176) 
Energy performance guidelines. Appendix (City of Austin), 
3:18480 (NP-22176/1) 
TEXAS/GEOCHEMICAL SURVEYS 
National Uranium Resource Evaluation Program. Regional 
geochemical model for groundwater associated with uranium 
mineralization in northwest Texas, 3:16813 (K/UR-9) 
TEXAS/GEOPRESSURED SYSTEMS 
Geochemistry of geopressured geothermal waters from the Frio 
Clay in the Gulf Coast region of Texas, 3:17354 
TEXAS/NATURAL GAS WELLS 
Status report on MHF in Fort Worth Basin, 3:16765 (COO/4166- 


1) 
TEXAS/STRATEGIC PETROLEUM RESERVE 
Strategic petroleum reserve, Byran Mound Salt Dome, Brazoria 
County, Texas. Final environmental impact statement (final 
supplement to FEA FES 76/77-6), 3:16740 (DOE/EIS-0001) 
TEXAS/THERMAL POWER PLANTS 
Importance of cooling impoundments to power plants sited in 
Texas, 3:18005 
TEXAS/URANIUM DEPOSITS 
Uranium favorability of southwestern Oklahoma and north-central 
Texas, 3:16797 (GJBX-75(77)) 
TEXTILE INDUSTRY/ENERGY CONSUMPTION 
Energy consumption data base. Volume III, Chapter 4, Part 1. 
Small industries, SIC 20-25, 27, 30-32, 34-39, 3:18486 (TID- 
27985) 
TEXTILES 
See also COTTON 
TEXTILES/SOLAR DRYING 
Textile drying using solarized cylindrical can dryers, 3:17266 
TEXTOR TOKAMAK/IMPURITIES 
Investigation of some properties of technical materials envisaged 
for the first wall of TEXTOR, 3:20662 
TEXTOR TOKAMAK/SPECIFICAT:ONS 
TEXTOR program at the KFA, Juelich, 3:20642 
TFR TOKAMAK/PLASMA DENSITY 
Measurement of plasma density by a 337 ym interferometer, 
3:20487 
TFTR DEVICE/COLLIMATORS 
Design calculations for a neutron collimator for the TFTR, 
3:20779 
TFTR DEVICE/MAINTENANCE 
TFTR remote maintenance, 3:20784 
TFTR DEVICE/NEUTRON FLUX 
Neutron streaming study for the diagnostic penetrations of the 
TFTR, 3:20659 
TFTR DEVICE/REMOTE HANDLING 
TFTR remote maintenance, 3:20784 
THAILAND/INVESTMENT 
Direct investment by firms from less-developed countries, 3:18313 
THAILAND/MINERAL RESOURCES 
Mineral resources of the lower Mekon Basin and adjacent areas of 
Khmer Republic, Laos, Thailand and Republic of Viet-nam. 
Mineral resources development series, No. 39, 3:20066 (NP- 
21947) 
THAILAND/NUCLEAR POWER 
Thailand's nuclear plans revive, 3:18362 
THALLIUM 201/SCINTISCANNING 
Emission computed tomography, 3:19883 
Three dimensional imaging of the myocardium with radionuclides 
CPCs, °F), 3:19882 
THALLIUM 204/BIOLOGICAL RADIATION EFFECTS 
Comparative evaluation of effects of thallium-204 and 
— beta radiation on the skin of impuberal swine, 
:19994 


THERMAL ENERGY STORAGE EQUIPMENT/MEETINGS 


THALLIUM 204/CLEANING 

Decontamination of surfaces contaminated with radioisotopes: 
decontaminating agents, cleanability of surfaces of different 
kinds after their contamination with Sr, Cr, '°7Cs, '*Ir and 
2047], 3:20061 (RFP-Trans-230) 

THALLIUM ALLOYS/CATALYTIC EFFECTS 

Electrocatalytic activity and surface properties of tungsten 
bronzes, 3:18964 (IS-T-798) 

THALLIUM ALLOYS/ELECTRON-PHONON COUPLING 

Neutron scattering study at high pressure of the phonon softening 
in lead, 3:18950 (BNL-23349) 

THALLIUM ISOTOPES/ENERGY LEVELS 

Nuclear chemistry, 3:19330 (ORNL-5297) 

THERMAL CONDUCTION 

(Heat transfer by conduction.) 

THERMAL CONDUCTION/THREE-DIMENSIONAL 

CALCULATIONS 

Treatment of known-temperature boundary conditions in forward 
Monte Carlo heat conduction, 3:20442 

THERMAL CONDUCTION/TRANSPORT THEORY 
Monte Carlo heat conduction using the transport equation 
approximation, 3:20443 
THERMAL DECOMPOSITION 
See PYROLYSIS 
THERMAL EFFLUENTS/BIOLOGICAL EFFECTS 

Design and analysis of aquatic monitoring programs at nuclear 
power plants (Concept of control and treatment station pairs 
applicable to monitoring effects of chemical, radioactive, or 
thermal effluents), 3:19783 (PNL-2423) 

THERMAL EFFLUENTS/ENVIRONMENTAL EFFECTS 

Impact of power plant thermai discharges on the environment 
(Impact of thermal effluents on rivers in Yugoslavia), 3:19813 

THERMAL EFFLUENTS/ENVIRONMENTAL TRANSPORT 

Diurnal wind and temperature profiles in the atomspheric layer (0- 
150 meters) of interest for natural draft cooling towers, 3:19740 
(EPR-76-7) 

Effects of discharge design on the thermal mixing zone in 
waterways (Power plant thermal effluents), 3:19814 

Environmental impact of energy production: heat and mass 
transfer problems, 3:19715 

Evaluation of thermal impact of cooling water discharges into 
Mediterranean coastal waters, 3:19812 

Thermal impact assessment of multi power plant operations on 
estuaries (Computer calculations for Hudson River), 3:19809 
(CONF-771109-73) 

THERMAL EFFLUENTS/MATHEMATICAL MODELS 

Application, verification, and improvement of numerical models 
for surface thermal discharges from power-plant outfalls, 
3:19811 

THERMAL ENERGY STORAGE EQUIPMENT 
Warm water long-term storage basin (Solar-heated water), 3:17342 
THERMAL ENERGY STORAGE EQUIPMENT/ 

CONSTRUCTION 

Central Receiver Solar Thermal Power System, Phase 1: 
preliminary design report. Volume V. Thermal storage 
subsystem (150 MW commercial tower focus plant and 10 MW 
pilot plant), 3:17215 (SAN/1110-77-2(Vol.5)) 

THERMAL ENERGY STORAGE EQUIPMENT/COST 

Advanced thermal energy storage concept definition study for 
solar Brayton power plants. Volume II. Thermal energy storage 
system sizing computer program. Period covered: July 1, 1976- 
December 31, 1976, 3:17340 (SAN/1300-2) 

THERMAL ENERGY STORAGE EQUIPMENT/DESIGN 

Central Receiver Solar Thermal Power System, Phase 1: 
preliminary design report. Volume V. Thermal storage 
subsystem (150 MW commercial tower focus plant and 10 MW 
pilot plant), 3:17215 (SAN/1110-77-2(Vol.5)) 

System for storing and releasing thermal energy (Patent), 3:18264 

THERMAL ENERGY STORAGE EQUIPMENT/FEASIBILITY 

STUDIES 

Underground storage of heat (Aquifers), 3:18265 (CONF-7605137- 
I(trans)) 

THERMAL ENERGY STORAGE EQUIPMENT/FLUID FLOW 

Instabilities in fluid flows with high temperature gradients (5 MW 
solar test facility), 3:17202 (ALO/3701-76/1) 

THERMAL ENERGY STORAGE EQUIPMENT/ 

MATHEMATICAL MODELS 

Advanced thermal energy storage concept definition study for 
solar Brayton power plants. Volume II. Thermal energy storage 
system sizing computer program. Period covered: July 1, 1976- 
December 31, 1976, 3:17340 (SAN/1300-2) 

Advanced thermal energy storage concept definition study for 
solar Brayton power plants. Volume III. Thermochemical TES 
sizing computer program. Period covered: July 1, 1976- 
December 31, 1976, 3:17341 (SAN/1300-3) 

THERMAL ENERGY STORAGE EQUIPMENT/MEETINGS 

Workshop on the advanced thermal energy storage technologies 
for solar applications, 3:17339 (CONS/4337-1) 





THERMAL ENERGY STORAGE EQUIPMENT/ 


THERMAL ENERGY STORAGE EQUIPMENT/ 

PERFORMANCE 

Advanced thermal energy storage concept definition study for 
solar Brayton power plants. Volume III. Thermochemical TES 
sizing computer program. Period covered: July 1, 1976- 
December 31, 1976, 3:17341 (SAN/1300-3) 

Annual collection and storage of solar energy for the heating of 
buildings. Report No. 2. Annual progress report, May 1976-July 
1977, 3:17235 (ORO/5136-77/2) 

THERMAL ENERGY STORAGE EQUIPMENT/SIZE 

Advanced thermal energy storage concept definition study for 
solar Brayton power plants. Volume II. Thermal energy storage 
system sizing computer a, Period covered: July 1, 197 
December 31, 1976, 3:17340 (SAN/1300-2) 

Advanced thermal energy storage concept definition study for 
solar Brayton power plants. Volume III. Thermochemical TES 
sizing computer program. Period covered: July 1, 1976- 
December 31, 1976, 3:17341 (SAN/1300-3) 

THERMAL ENERGY STORAGE EQUIPMENT/ 

SPECIFICATIONS 

Energy storage tank (Solchem energy storage-boiler tank), 
3:17336 (ALO/3701-76/1) 

THERMAL ENERGY STORAGE EQUIPMENT/TEST 

FACILITIES 

Georgia Tech solar thermal test facility, 3:17188 (ALO/3701-76/ 
1 


) 
— on the symposium and a on the 5 MWt solar 
thermal test facility, 3:17194 (ALO/3701-76/1) 
THERMAL ENERGY STORAGE EQUIPMENT/TESTING 
Central Receiver Solar Thermal Power System, Phase 1: 
preliminary design report. Volume V. Thermal storage 
subsystem (150 MW commercial tower focus plant and 10 MW 
pilot plant), 3:17215 (SAN/1110-77-2(Vol.5)) 
THERMAL ENERGY STORAGE EQUIPMENT/ 
THERMOCHEMICAL HEAT STORAGE 
Simple thermal decomposition reactions for storage of solar 
thermal energy, 3:17337 (ALO/3701-76/1) 
THERMAL INSULATION 
See also MINERAL WOOL 
THERMAL INSULATION/AGING 
Aging characteristics of polyurethane foam insulation, 3:19380 
THERMAL INSULATION/ECONOMICS 
Supply response to residential insulation retrofit demand, 3:18545 
(FEA/B-77/303) 
THERMAL INSULATION/HEALTH HAZARDS 
Good practice manual for insulation installers, 3:18336 
THERMAL INSULATION/INSTALLATION 
Good practice manual for insulation installers, 3:18336 
THERMAL INSULATION/MARKET 
Supply response to residential insulation retrofit demand, 3:18545 
(FEA/B-77/303) 
THERMAL INSULATION/PRODUCTION 
Supply response to residential insulation retrofit demand, 3:18545 
(FEA/B-77/303) 
THERMAL INSULATION/SPECIFICATIONS 
Cellular glass insulation for load-bearing application in the storage 
of cryogenic fluids, 3:19381 
THERMAL INSULATION/THERMAL CONDUCTION 
Thermal conductivity of microsphere cryogenic insulation, 
3:19382 
Thermal performance of multilayer insulation applied to small 
cryogenic tankage, 3:19384 
THERMAL INSULATION/THERMAL CONDUCTIVITY 
Apparent thermal conductivity of uncoated microsphere 
cryogenic insulation, 3:19383 
THERMAL POLLUTION 
(Environmental temperature rise due to waste heat disposal) 
THERMAL POLLUTION/BIOLOGICAL EFFECTS 
Predicting effects of cold shock: modeling the decline of a thermal 
plume, 3:19810 (PNL-2411) 
Temperature-dependent growth and regression of epidermal 
tumors in the European eel (Anguilla anguilla L.), 3:20009 
THERMAL POLLUTION/ENVIRONMENTAL EFFECTS 
Further studies of the impact of waste heat release on simulated 
global climate. Part I (Energy park in mid-latitude eastern 
Atlantic Ocean), 3:19742 (RM-77-15) 
Impact of waste heat release on simulated global climate (Energy 
rks), 3:19741 (RM-76-79) 
THERMAL POLLUTION/MOTION 
Predicting effects of cold shock: modeling the decline of a thermal 
lume, 3:19810 (PNL-2411) 
THERMAL POWER PLANTS 
See also GEOTHERMAL POWER PLANTS 
THERMAL POWER PLANTS/BOTTOMING CYCLES 
Utilization of a water-ammonia binary cycle in a central-station 
wer plant (including an ammonia bottoming cycle), 3:17417 
THERMAL POWER PLANTS/CATALYTIC CONVERTERS 
mee _ selective reduction of nitrogen oxides (Patent), 
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Catalytic abatement system (Patent), 3:19559 
THERMAL POWER PLANTS/CONDENSER COOLING 
SYSTEMS 
Nocturnal heat rejection by skyward radiation, 3:17404 
THERMAL POWER PLANTS/COOLING SYSTEMS 
Cold shock to aquatic organisms: guidance for power-plant siting, 
design, and operation, 3:20008 
Utilization of a water-ammonia binary cycle in a central-station 
power plant (including an ammonia bottoming cycle), 3:17417 
THERMAL POWER PLANTS/CORROSION PROTECTION 
Mass transfer protection of high thermal stress elements of 
promising power plants, 3:17427 
THERMAL POWER PLANTS/ECONOMICS 
Impact of power plant thermal discharges on the environment 
(Impact of thermal effluents on rivers in Yugoslavia), 3:19813 
THERMAL POWER PLANTS/ENERGY CONSERVATION 
Power plant design considerations for energy conservation, 
3:18615 
THERMAL POWER PLANTS/ENVIRONMENTAL EFFECTS 
Effects of discharge design on the thermal mixing zone in 
waterways (Power plant thermal effluents), 3:19814 
THERMAL POWER PLANTS/FUEL CONSUMPTION 
Computerized model for minimizing fuel costs, 3:17432 
THERMAL POWER PLANTS/GAS TURBINES 
Operational status and current trends in gas turbines for utility 
applications in Europe, 3:17422 (FE/WAPO/0016-1) 
THERMAL POWER PLANTS/HEAT PIPES 
Electric power generation utilizing a heat pipe turbine generator, 
3:17400 (CONF-750677-P1) 
THERMAL POWER PLANTS/HEAT TRANSFER 
Mass transfer protection of high thermal stress elements of 
promising power plants, 3:17427 
THERMAL POWER PLANTS/LIQUID WASTES 
Cold shock to aquatic organisms: guidance for power-plant siting, 
design, and operation, 3:20008 
THERMAL POWER PLANTS/NATURAL DRAFT COOLING 
TOWERS 
Airborne monitoring of cooling tower effluents. Volume 1. 
Technical summary. Final report, 3:17401 (EPRI-EA-420) 
Operation, full-scale survey, overhaul, and reconstruction of 
natural convection cooling towers, 3:17405 (ORNL-tr-4480) 
THERMAL POWER PLANTS/OPTIMIZATION 
OASIS: computer program for simulation and optimization of 
central plant performance, 3:17399 
THERMAL POWER PLANTS/POLLUTION CONTROL 
EQUIPMENT 
Energy requirements for pollution control at stationary sources, 
3:17436 
THERMAL POWER PLANTS/SIMULATION 
OASIS: computer program for simulation and optimization of 
central plant performance, 3:17399 
THERMAL POWER PLANTS/THERMAL EFFLUENTS 
Effects of discharge design on the thermal mixing zone in 
waterways (Power plant thermal effluents), 3:19814 
Thermal impact assessment of multi power plant operations on 
estuaries (Computer calculations for Hudson River), 3:19809 
(CONF-771 109-73) 
THERMAL REACTORS/DOPPLER COEFFICIENT 
Spatial weighting of Doppler reactivity feedback, 3:17915 
THERMAL REACTORS/FUEL MANAGEMENT 
Thorium cycle in fast breeders and thermal converters, 3:17853 
THERMAL REACTORS/THORIUM CYCLE 
Thorium cycle in fast breeders and thermal converters, 3:17853 
THERMAL WATERS/CHEMICAL ANALYSIS 
Geochemistry of geopressured geothermal waters from the Frio 
Clay in the Gulf Coast region of Texas, 3:17354 
THERMAL WATERS/CHEMICAL COMPOSITION 
Chemical composition of the thermal waters from thirty main 
Japanese geothermal fields. (Report No. 257), 3:17353 (NP- 
22480) 
THERMAL WATERS/GEOCHEMISTRY 
Geochemistry of geopressured geothermal waters from the Frio 
Clay in the Gulf Coast region of Texas, 3:17354 
THERMAL WATERS/GEOTHERMOMETRY 
Geochemistry of geopressured geothermal waters from the Frio 
Clay in the Gulf Coast region of Texas, 3:17354 
THERMAL WATERS/SALINITY 
Geochemistry of geopressured geothermal waters from the Frio 
Clay in the Gulf Coast region of Texas, 3:17354 
THERMIONIC CONVERTERS/TECHNOLOGY ASSESSMENT 
Present status of thermionic energy conversion, 3:18523 (ALO/ 
3701-76/1) 
THERMIONIC REACTORS/DESIGN 
Nuclear thermionic power plant integration problems, 3:17819 
(ORNL-TM-1429) 
THERMOCHEMICAL HEAT STORAGE 
Australian solar energy research, 3:17343 
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Simple thermal decomposition reactions for storage of solar 
thermal energy (Ammonium hydrogen sulfate), 3:17337 (ALO/ 
3701-76/1) 

THERMOCHEMICAL HEAT STORAGE/FEASIBILITY 

STUDIES 

Operational chemical storage cycles for solar energy (Methanol 
and ammonium hydrogen sulfate), 3:17338 (ALO/3701-76/1) 

THERMOCHEMICAL HEAT STORAGE/HEAT PIPES 

Chemical heat pipes, 3:17335 (ALO/3701-76/1) 

THERMOCHEMICAL HEAT STORAGE/MATHEMATICAL 

MODELS 

Advanced thermal energy storage concept definition study for 
solar Brayton power plants. Volume III. Thermochemical TES 
sizing computer program. Period covered: July 1, 1976- 
December 31, 1976, 3:17341 (SAN/1300-3) 

THERMOCHEMICAL HEAT STORAGE/RESEARCH 

PROGRAMS 

Thermal energy storage, 3:18262 (ORNL-5297) 

Thermochemical energy storage and transport, 3:18266 (SAND- 
77-8034) 

THERMOCHEMICAL HEAT STORAGE/TECHNOLOGY 

ASSESSMENT 

Advanced thermal energy storage concept definition study for 
solar Brayton power plants. Volume 1. Final technical report, 
July 1-December 31, 1976, 3:18512 (SAN/1300-1) 

THERMOCHEMICAL PROCESSES/EFFICIENCY 

Entropy production, efficiency, and economics in the 
thermochemical generation of synthetic fuels. I. The hybrid 
sulfuric acid process, 3:17077 

Entropy production, efficiency, and economics in the 
thermochemical generation of synthetic fuels. II. The methanol 
water splitting cycle, 3:17078 

THERMODYNAMIC ACTIVITY/MEASURING METHODS 
Osmotic coefficient and extraction method for determining 
activity coefficients, 3:19291 (UCRL-Trans-11286) 
THERMODYNAMIC CYCLES 
See also BOTTOMING CYCLES 
Total energy systems, 3:18376 
THERMODYNAMIC CYCLES/CALCULATION METHODS 
Generalized approach to thermodynamic cycle analysis, 3:17672 
THERMODYNAMICS 
Optimization of processes with finite-time thermodynamics, 
3:18501 
THERMODYNAMICS/COSMOLOGY 
Thermodynamics and cosmology, 3:20103 
THERMOLUMINESCENT DOSEMETERS/CALIBRATION 

Calibration of personnel dosimeters, 3:19955 (LA-UR-77-2613) 

Response of LiF thermoluminescence dosimeters to natural 
environmental radiation, 3:19729 (HASL-313) 

THERMOLUMINESCENT DOSEMETERS/PERFORMANCE 

X-ray diagnostics of laser produced plasmas using CaF2(Dy) 

thermoluminescent dosimeters, 3:20492 
THERMOMETERS/PERFORMANCE 

In situ response time testing of temperature sensors (PWR), 

3:17630 
THERMONUCLEAR FUELS 

Charged particle fusion targets (Energy requirements for inertial 

confinement fusion), 3:20747 (UCRL-79875) 
THERMONUCLEAR FUELS/ABLATION 

Model for the ablation rate of a solid hydrogen pellet in a plasma, 

3:20721 
THERMONUCLEAR FUELS/FUEL CYCLE 

Waste management strategy for nuclear fusion power systems 

from a regulatory perspective. 3:17033 (UCRL-80387) 
THERMONUCLEAR FUELS/FUSION YIELD 

Neutron diagnostics for laser fusion experiments, 3:20744 (UCRL- 
79795) 

THERMONUCLEAR FUELS/INSPECTION 

47 interferometric measurements of laser fusion targets, 3:17031 
(UCRL-80142) 

THERMONUCLEAR FUELS/MECHANICAL PROPERTIES 

Predicted properties of cryogenic D-T, 3:17034 (UCRL-79741) 

THERMONUCL EAR FUELS/PHYSICAL PROPERTIES 

Predicted properties of cryogenic D-T, 3:17034 (UCRL-79741) 

THERMONUCLEAR FUELS/RAYLEIGH-TAYLOR 

INSTABILITY 

Dynamic stabilization of the imploding-shell Rayleigh-Taylor 
instability, 3:20752 

Rayleigh-Taylor instability for impulsively accelerated shells, 
3:20753 

THERMONUCLEAR REACTIONS/COMPUTER CODES 

CRSEC: a general purpose Hauser-Feshbach code for the 
calculation of nuclear cross-sections and thermonuclear reaction 
rates, 3:20368 (UCID-17600) 

THERMONUCLEAR REACTOR MATERIALS/BLISTERS 

Role of blistering in surface erosion of tokamak devices, 3:20776 


THERMONUCLEAR REACTORS/ENERGY BALANCE 


THERMONUCLEAR REACTOR MATERIALS/MATERIALS 
TESTING 
Materials research and radiation environment simulation, 3:20759 
(BNWL-1939-7) 
Progress report, May 22, 1976-June 10, 1977, 3:20769 (UVA-CTR- 
4 


) 
THERMONUCLEAR REACTOR MATERIALS/ 
MATHEMATICAL MODELS 
Model for life-limiting properties of fusion reactor structural 
materials, 3:19065 
THERMONUCLEAR REACTOR MATERIALS/NEUTRON 
REACTIONS 
Data adjustment in the fusion regime: experience and future 
directions, 3:20782 
THERMONUCLEAR REACTOR MATERIALS/ 
PERMEABILITY 
DIFFUSE: a FORTRAN program for design computation of 
tritium transport through thermonuclear reactor components by 
combined ordinary and thermal diffusion when the principal 
resistance to diffusion is the bulk metal, 3:20732 (LA-7000-MS) 
THERMONUCLEAR REACTOR MATERIALS/PHYSICAL 
RADIATION EFFECTS 
Helium and hydrogen implantation of vitreous silica and graphite 
(150 to 300 KeV), 3:19209 
Model for life-limiting properties of fusion reactor structural 
materials, 3:19065 
Role of blistering in surface erosion of tokamak devices, 3:20776 
THERMONUCLEAR REACTOR MATERIALS/REVIEWS 
First wall materials for fusion reactors, 3:20772 
THERMONUCLEAR REACTOR MATERIALS/SPUTTERING 
Neutron sputtering of solids (0.1 to 14.1 MeV: yields), 3:19086 
Physical stuttering model for fusion reactor first-wall materials, 
3:20121 
Sputtering calculations with the discrete ordinates method, 
3:20122 


THERMONUCLEAR REACTOR WALLS 
See also FIRST WALL 
THERMONUCLEAR REACTOR WALLS/BLISTERS 
Damage to materials in radiation blistering, 3:20773 
THERMONUCLEAR REACTOR WALLS/MEETINGS 
Proceedings of the international symposium on plasma wall 
interaction, 3:20656 
THERMONUCLEAR REACTOR WALLS/PHOTON 
COLLISIONS 
Gas release from surfaces under x-ray impact: photodesorption, 
photocatalysis, 3:20178 
THERMONUCLEAR REACTOR WALLS/PHYSICAL 
RADIATION EFFECTS 
Damage to materials in radiation blistering, 3:20773 
Investigation of blistering in niobium with the introduction of 
helium ions having the energies expected in a thermonuclear 
reactor, 3:20770 (ANL-Trans-1104) 
THERMONUCLEAR REACTOR WALLS/SPUTTERING 
Dependence of sputtering erosion on fuel-pellet characteristics, 
3:20738 (LA-6991-MS) 
THERMONUCLEAR REACTORS 
(For use in cases where certain aspects of either hypothetical or real 
thermonuclear reactors are discussed.) 
See also 1-BEAM TYPE REACTORS 
LASER FUSION REACTORS 
MAGNETIC MIRROR TYPE REACTORS 
THERMONUCLEAR REACTOR WALLS 
TOKAMAK TYPE REACTORS 
TOROIDAL PINCH TYPE REACTORS 
THERMONUCLEAR REACTORS/BIBLIOGRAPHIES 
Summary of international energy research and development 
activities, 1974-1976, 3:18528 (HCP/U2639-1) 
THERMONUCLEAR REACTORS/BREEDING BLANKETS 
Cassette blanket and vacuum building: key elements in fusion 
reactor maintenance, 3:20652 (UCRL-80120) 
High temperature blankets for the production of synthetic fuels, 
3:20646 (BNL-23414) 
THERMONUCLEAR REACTORS/COMMERCIALIZATION 
Economic evaluations of fusion-based energy storage systems in 
an electric utility, 3:20639 
THERMONUCLEAR REACTORS/CRYOPUMPS 
Cryosorption pumping of 95% deuterium-5% helium on 
molecular sieve 5A at 4.2 K, 3:20760 (CONF-771029-84) 
THERMONUCLEAR REACTORS/DATA PROCESSING 
CDC 7600 LTSS programming stratagens: preparing your first 
production code for the Livermore Timesharing System, 
3:20446 (UCID-17557) 
LTSS compendium: an introduction to the CDC 7600 and the 
Livermore Timesharing System, 3:20445 (UCID-17556) 
THERMONUCLEAR REACTORS/ENERGY BALANCE 
Status of fusion development, 3:20523 
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THERMONUCLEAR REACTORS/ENVIRONMENTAL 


THERMONUCLEAR REACTORS/ENVIRONMENTAL 
EFFECTS 


Biological effects of activation products and other chemicals 
released from fusion power plants, 3:19816 (BNWL-2023) 
Safety analysis and environmental effects of fusion concepts, 
3:20729 (BNWL-1939-7) 
Safety and environmental impact of fusion power plants, 3:20734 
THERMONUCLEAR REACTORS/FIRST WALL 
Radiation-stimulated diffusion processes in metallic materials of 
thermonuclear-fusion reactors. Aspects of the simulation, 
3:20771 (UCRL-Trans-11279) 
THERMONUCLEAR REACTORS/FORECASTING 
Ways to thermonuclear energetics, 3:20637 
THERMONUCLEAR REACTORS/HEALTH HAZARDS 
Biological effects of activation products and other chemicals 
released from fusion power plants, 3:19816 (BNWL-2023) 
THERMONUCLEAR REACTORS/IMPLOSIONS 
Fusion power from fast imploding liners, 3:20628 (LA-UR-77- 
2480) 
THERMONUCLEAR REACTORS/IMPURITIES 
Impurities in fusion reactor plasmas, 3:20524 
THERMONUCLEAR REACTORS/LINERS 
Fusion power from fast imploding liners, 3:20628 (LA-UR-77- 


2480) 
THERMONUCLEAR REACTORS/MAINTENANCE 
Maintainability considerations in fusion reactors, 3:20783 
THERMONUCLEAR REACTORS/MATHEMATICAL 
MODELS 
Fusion power from fast imploding liners, 3:20628 (LA-UR-77- 


2480) 
THERMONUCLEAR REACTORS/MEETINGS 
International fusion research council. Report on the 7th meeting 
of the IFRC, Garching, Federal Republic of Germany, 14-15 
October 1976, 3:20447 
THERMONUCLEAR REACTORS/NEUTRAL ATOM BEAM 
INJECTION 
Comparison of methods for the production of neutral beams, 
3:20710 (PPPL-1391) 
THERMONUCLEAR REACTORS/NUCLEAR MATERIALS 
MANAGEMENT 
Waste management strategy for nuclear fusion power systems 
from a regulatory perspective, 3:17033 (UCRL-80387) 
THERMONUCLEAR REACTORS/PLASMA 
MACROINSTABILITIES 
MHD stability of toroidal equilibria to axisymmetric modes, 
3:20582 
THERMONUCLEAR REACTORS/RADIOACTIVE WASTE 
MANAGEMENT 
Waste management strategy for nuclear fusion power systems 
from a regulatory perspective, 3:17033 (UCRL-80387) 
THERMONUCLEAR REACTORS/RESEARCH PROGRAMS 
Why and how of fusion, 3:20448 (COO-2218-81) 
THERMONUCLEAR REACTORS/REVIEWS 
Capturing a star: controlled fusion power, 3:18365 
Engineering problems in the development of fusion power 
reactors, 3:20634 (WFPS-TME-036) 
Nuclear Fusion - the energy source for the future, 3:20643 
Potential of controlled nuclear fusion, 3:20636 
THERMONUCLEAR REACTORS/SAFETY 
Safety analysis and environmental effects of fusion concepts, 
3:20729 (BNWL-1939-7) 
Safety and environmental impact of fusion power plants, 3:20734 
THERMONUCLEAR REACTORS/SOCIO-ECONOMIC 
FACTORS 
Considerations of the social impact of fusion power, 3:19817 
(BNWL-2026) 
THERMONUCLEAR REACTORS/SUPERCONDUCTING 
MAGNETS 
Letter report for the Superconducting Magnet Development 
Program, April 1, 1977-June 30, 1977, 3:20682 (ORNL/TM- 
6059) 

THERMONUCLEAR REACTORS/TOPPING CYCLES 
Pulsed power conversion with inductive storage (PULSAR 
compressed magnetic flux), 3:20735 (SAND-77-1733C) 

THERMONUCLEAR REACTORS/VACUUM SYSTEMS 
Applied vacuum technology on the field of nuclear fusion, 3:20774 
Cassette blanket and vacuum building: key elements in fusion 

reactor maintenance, 3:20652 (UCRL-80120) 
Cryocondensation pumping of tritium and its mixtures with D» 
and He, 3:20757 (BNL-23380) 

THERMONUCLEAR WEAPONS 

See NUCLEAR WEAPONS 

THERMOPLASTICS/FABRICATION 

a radiation processing (Electrons, crosslinking), 
:19162 

THERMOPLASTICS/PHYSICAL RADIATION EFFECTS 

— radiation processing (Electrons, crosslinking), 
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THETA PINCH/PLASMA DIAGNOSTICS 
Laser interferometry of a THETA - pinch plasma with an 
azimuthal magnetic field, 3:20488 
THIO COMPOUNDS 
See ORGANIC SULFUR COMPOUNDS 
THOMAS-FERMI MODEL/KINETIC ENERGY 
Linear response correction to the kinetic energy from Thomas- 
Fermi theory. A simple model, 3:20153 
THORIUM/DISTRIBUTION 
Rare earths, thorium, and other minor elements in sphene from 
some plutonic rocks in West-Central Alaska, 3:19743 
THORIUM/FERMI LEVEL 
Pressure dependence of the Fermi surface of Th , 3:18972 
THORIUM/ION COLLISIONS 
Ion scattering studies of some actinide materials (E < 650 eV), 
3:20114 (LA-UR-77-2072) 
THORIUM/ION EXCHANGE 
Analytical applications of resins containing amide and polyamine 
functional groups, 3:19264 (IS-T-783) 
THORIUM/NATURAL OCCURRENCE 
Th, Ra and Ur content and distribution in upland Chernozems and 
upland-steppe Chernozem-like soils (using the example of the 
steppe sones of Southeastern Transbaikal), 3:16820 (ORNL-tr- 
4501) 
THORIUM/NEUTRON TRANSPORT THEORY 
Spallation target physics and technology, 3:20385 (CONF-770107- 


) 
THORIUM/PERMEABILITY 
Diffusion and electrotransport of metallic solutes in thorium metal, 
3:18948 
THORIUM/PHYSICAL PROPERTIES 
Properties of non-oxide thorium-uranium compounds, 3:19140 
THORIUM/SOLVENT EXTRACTION 
Research in nuclear chemistry. Progress report, March 1, 1977- 
February 28, 1978, 3:19335 (COO-1797-77) 
THORIUM/X-RAY FLUORESCENCE ANALYSIS 
Determination of actinide elements in nuclear fuels by x-ray 
analysis, 3:19239 
THORIUM 228/INTRATRACHEAL ADMINISTRATION 
Metabolism of radionuclides of the thorium family in the 
organisms of rats upon intratracheal introduction of a dissolved 
thorium compound (ThCl,), 3:20006 (ORNL-tr-4497) 
THORIUM 228/METABOLISM 
Metabolism of radionuclides of the thorium family in the 
organisms of rats upon intratracheal introduction of a dissolved 
thorium compound (ThCl,), 3:20006 (ORNL-tr-4497) 
THORIUM 230/ENVIRONMENTAL TRANSPORT 
Assessment of radiological impact of the inactive uranium-mill 
tailings pile at Salt Lake City, Utah, 3:19733 (ORNL/TM-S251) 
THORIUM 232/RADIOMETRIC ANALYSIS 
Determining the total of rare-earth elements of the y-subfamily 
and thorium in biological material, 3:20005 (OR NL-tr-4502) 
THORIUM 232 TARGET/NEUTRON REACTIONS 
232 Th(n,y) cross section from 2.6 to 800 keV, 3:20335 
THORIUM ALLOYS 
See also THORIUM BASE ALLOYS 
THORIUM ALLOYS/CRYSTAL-PHASE TRANSFORMATIONS 
a-y phase transitions in Ce-Th alloys under high pressure, 3:18881 
(LA-UR-77-2153) 
THORIUM BASE ALLOYS/PHYSICAL RADIATION EFFECTS 
Effect of irradiation on thorium alloys for LMFBRs (Fast 
neutrons), 3:19072 
THORIUM BASE ALLOYS/THERMAL TESTING 
Response of Th-U sodium-bonded metal fuel under severe 
transient heating to failure, 3:17966 
THORIUM CARBIDES/HYDROLYSIS 
HTGR Fuels and Core Development Program. Quarterly 
progress report for the period ending August 31, 1977, 3:17667 
(GA-A-14479) 
THORIUM CARBIDES/PHYSICAL PROPERTIES 
Properties of non-oxide thorium-uranium compounds, 3:19140 
THORIUM COMPLEXES/BINDING ENERGY 
Research in nuclear chemistry. Progress report, March 1, 1977- 
February 28, 1978, 3:19335 (COO-1797-77) 
THORIUM COMPOUNDS/PHYSICAL PROPERTIES 
Properties of non-oxide thorium-uranium compounds, 3:19140 
THORIUM CYCLE 
Characteristics of plutonium-topped thorium cycles in heavy- 
Water-moderated pressure tube reactors, 3:17688 
Feasibility of irradiating ***U/**?Th metal fuel experiments in 
EBR-II (LMFBR), 3:17741 
Fission gas release from ThO» and ThO.-UO, fuels (PWR, BWR), 
3:17543 
Fuel technology for denatured thorium cycles in CANDU 
reactors, 3:17685 
Performance of ThOs in HTGR fuel particles, 3:17674 
Potential of axial fuel management strategies in thorium-fueled 
CANDUs, 3:17852 





APR. 30, 1978 


Reactor physics parameters of alternative-fueled FBR core 
designs, 3:17810 
Realities of utilizing thorium-based fuels in LWRs and LMFBRs, 
3:17743 
Thorium conversion and tritium fission yields in an EBR-II 
irradiation (GCFR type reactors), 3:17740 
THORIUM CYCLE/COMPARATIVE EVALUATIONS 
Performance characteristics of thorium cycle in CANDU reactors 
and LMFBRs, 3:17806 
THORIUM CYCLE/ECONOMICS 
Some aspects of the thorium fuel cycle in heavy-water-moderated 
pressure tube reactors, 3:17681 
THORIUM CYCLE/EFFICIENCY 
Performance characteristics of thorium cycle in CANDU reactors 
and LMFBRs, 3:17806 
THORIUM CYCLE/FEASIBILITY STUDIES 
233[.232Th fuel cycle as an alternative to LMFBRs, 3:17804 
Denatured thorium cycle: an overview, 3:17854 
Role of thorium fuel cycles, 3:17805 
THORIUM CYCLE/FUEL MANAGEMENT 
Use of thorium in LMFBR blankets, 3:17807 
THORIUM CYCLE/NUCLEAR MATERIALS MANAGEMENT 
Denatured thorium fuel cycle safeguards, 3:17855 
THORIUM CYCLE/PERFORMANCE 
Performance of various fuel cycles based on thorium in LMFBRs, 
3:17808 
Performance of thorium-fueled fast breeders, 3:17809 
Thorium cycle in fast breeders and thermal converters, 3:17853 
THORIUM CYCLE/PLANNING 
Preliminary assessment of a symbiotic fusion-fission power system 
using the TH/U refresh fuel cycle, 3:17835 (UCID-17607) 
THORIUM CYCLE/SAFEGUARDS 
Denatured thorium fuel cycle safeguards, 3:17855 
THORIUM NITRIDES/PHYSICAL PROPERTIES 
Properties of non-oxide thorium-uranium compounds, 3:19140 
THORIUM OXIDES/FABRICATION 
Thoria fuel technology for CANDU-PHW reactors, 3:17684 
THORIUM OXIDES/GRAIN GROWTH 
Kinetics of grain growth in thoria pellets, 3:19121 
THORIUM OXIDES/MECHANICAL PROPERTIES 
Thoria fuel technology for CANDU-PHW reactors, 3:17684 
THORIUM OXIDES/PRODUCTION 
Simplified preparation of ThO2 and (Th,U)Oz fuel kernels, 3:16846 
THORIUM OXIDES/SINTERING 
Fabrication of high-density, high-integrity thoria-base fuel pellets, 
3:19122 
Kinetics of grain growth in thoria pellets, 3:19121 
THORIUM OXIDES/SOLUBILITY 
Solubility of certain thorium-containing substances in media 
resembling physiologic fluids, 3:19998 (ORNL-tr-4503) 
THORIUM SILICIDES/PHYSICAL PROPERTIES 
Properties of non-oxide thorium-uranium compounds, 3:19140 
THREE-BODY PROBLEM 
Applications of three-body methods to many-body hadronic 
systems, 3:20373 
Theory of three-body final states, 3:20236 
THREE-BODY PROBLEM/BOUNDARY CONDITIONS 
Boundary condition method, 3:20237 
THREE-BODY PROBLEM/CHARGE-EXCHANGE 
REACTIONS 
Applications of three-body methods to many-body hadronic 
systems, 3:20373 
THREE-BODY PROBLEM/ELASTIC SCATTERING 
Applications of three-body methods to many-body hadronic 
systems, 3:20373 
THREE-BODY PROBLEM/KNOCK-OUT REACTIONS 
Applications of three-body methods to many-body hadronic 
systems, 3:20373 
THREE-BODY PROBLEM/P INVARIANCE 
Parity-nonconserving asymmetry in n-d scattering, 3:20251 
THREE-BODY PROBLEM/SCATTERING 
Fundamentals of three-body scattering theory, 3:20234 
Modern three-hadron physics (Monograph), 3:20233 
THREE-BODY PROBLEM/SCATTERING AMPLITUDES 
Analytic structure of on-shell three-boy amplitudes, 3:20235 
Relativistic three-body theory. 3:20238 
THREE-BODY PROBLEM/STRIPPING 
Applications of three-body methods to many-body hadronic 
systems, 3:20373 
THROMBOCYTES 
See BLOOD PLATELETS 
THROMBOPOIESIS/BIOCHEMICAL REACTION KINETICS 
Effects of hemorrhage, hypoxia, and a preparation of 
erythropoietin on thrombopoiesis, 3:19915 
THROMBOPOIESIS/HORMONES 
Assays for thrombopoietin, 3:19891 


TIN ALLOYS/DEFORMATION 


THROMBOSIS 
Physiopathology of blood platelets and development of platelets 
substitutes. Progress report, August 1, 1976-October 31, 1977 
(®4Cr), 3:19852 (COO-2783-2) 
THYMIDINE/BIOSYNTHESIS 
Study of the radiation effects on nucleic acids and related 
compounds. Progress report, August 15, 1976-November 14, 
1977, 3:19925 (COO-3286-17) 
THY MIDINE/RADIOLYSIS 
Study of the radiation effects on nucleic acids and related 
compounds. Progress report, August 15, 1976-November 14, 
1977, 3:19925 (COO-3286-17) 
THYMINE/MUTAGENESIS 
Study of the radiation effects on nucleic acids and related 
compounds. Progress report, August 15, 1976-November 14, 
1977, 3:19925 (COO-3286-17) 
THYMINE/RADIOLYSIS 
Effects of oxygen and medium pH on gamma radiolysis of 
thymine and adenine, 3:19932 
THYMOCYTES/IMMUNE REACTIONS 
Immunology studies, 3:19964 (LA-6898-PR) 
THYMUS/RADIATION DOSES 
SFACTOR: a computer code for calculating dose equivalent to a 
target organ per microcurie-day residence of a radionuclide in a 
source organ, 3:19993 (ORNL/NUREG/TM‘S$85) 
THYROID/CHEMICAL COMPOSITION 
Fluorescent imaging in pediatrics (Book: Pediatric Nuclear 
Medicine), 3:19879 
THYROID/RADIATION DOSES 
Basic concept concerning the calculation of exposure dose to be 
compared with the objective dose around power generating 
LWR plants, 3:18014 
Guidelines on the evaluation of objective radiation dose around 
power generating LWR plants, 3:18013 
SFACTOR: a computer code for calculating dose equivalent to a 
target organ per microcurie-day residence of a radionuclide in a 
source organ, 3:19993 (ORNL/NUREG/TM-85) 
THYROID/RADIONUCLIDE KINETICS 
Estimation of thyroid depth and correction for '**I uptake 
measurements, 3:19886 
TIDAL POWER 
Tidal power generation in India, 3:17377 
TIME-OF-FLIGHT SPECTROMETERS/SPECTRA UNFOLDING 
Retrieval of the energy spectrum in neutron TOF measurements, 
3:19646 (LA-7070-MS) 
TIME-SERIES ANALYSIS 
Application of a time-series methodology to Federal program 
allocations, 3:18306 (ORNL/TM-61 16) 
TIN/DISTRIBUTION 
Rare earths, thorium, and other minor elements in sphene from 
some plutonic rocks in West-Central Alaska, 3:19743 
TIN/ION COLLISIONS 
K-shell x-ray production cross sections of selected elements from 
Nb through Gd for incident protons and alphas from 0.6 to 2.4 
MeV (0.6 to 2.4 MeV), 3:20136 
TIN/PION PLUS REACTIONS 
Inelastic scattering of pions to the continuum (60 MeV: 7° 
spectra), 3:20314 (RLO/1388-362) 
TIN/SUPERCONDUCTIVITY 
Low frequency noise in freely suspended tin films at the 
superconducting transition, 3:18965 (L.BL-6631) 
TIN/WETTABILITY 
Investigation of the contact angles between various molten metals 
and substrates of niobium and zirconium. Final report (Sessile 
drop technique), 3:18970 (UCRL-13677-2) 
TIN/X-RAY EMISSION ANALYSIS 
Investigation of elemental analysis of water samples by radio-alpha 
induced x-ray emission spectroscopy, 3:19242 
TIN 113/BIOLOGICAL HALF-LIFE 
Comparison of the half-life of inorganic and organic tin in the 
mouse, 3:20002 
TIN 120 TARGET/KRYPTON 86 REACTIONS 
Deep inelastic collisions between very heavy nuclei, 3:20312 
(CONF-770602-) 
TIN 120 TARGET/XENON 132 REACTIONS 
Deep inelastic collisions between very heavy nuclei, 3:20312 
(CONF-770602-) 
TIN ALLOYS 
See also TIN BASE ALLOYS 
TIN ALLOYS/AC LOSSES 
Critical current and ac loss of coevaporated NbsSn 
superconductors, 3:18984 
TIN ALLOYS/CRITICAL CURRENT 
Critical current and ac loss of coevaporated NbsSn 
superconductors, 3:18984 
TIN ALLOYS/DEFORMATION 
Mathematical model for transient deformation of a-zirconium-tin 
alloys, 3:18944 
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TIN ALLOYS/FABRICATION 
Critical current and ac loss of coevaporated NbsSn 
superconductors, 3:18984 
TIN ALLOYS/FLOW STRESS 
Solute and substructure strengthening at high temperatures in 
zirconium-tin alloys (0.7 to 5 wt% Sn, 625° to 925°C), 3:18895 
(CONF-750677-P1) 
TIN ALLOYS/MACHINING 
Impact of surface integrity on machining productivity, 3:18846 
CONF-750677-P 1) 
TIN ALLOYS/MILLING 
Impact of surface integrity on machining productivity, 3:18846 
(CONF-750677-P1) 
TIN ALLOYS/YIELD STRENGTH 
Solute and substructure strengthening at high temperatures in 
zirconium-tin alloys (0.7 to 5 wt% Sn, 625° to 925°C), 3:18895 
(CONF-750677-P 1) 
TIN BASE ALLOYS/SUPERCONDUCTIVITY 
Crystal-chemical laws in AsB superconducting compounds with 
an A-15 lattice, 3:18974 
TIN SELENIDES/ELECTRICAL PROPERTIES 
Wavelength modulation spectroscopy of semiconductors, 3:19185 
(LBL-6919) 
TIN SELENIDES/OPTICAL PROPERTIES 
Wavelength modulation spectroscopy of semiconductors, 3:19185 
(LBL-6919 
TIN SULFIDES/ELECTRICAL PROPERTIES 
Wavelength modulation spectroscopy of semiconductors, 3:19185 
(LBL-6919) 
TIN SULFIDES/OPTICAL PROPERTIES 
Wavelength modulation spectroscopy of semiconductors, 3:19185 
(LBL-6919) 
TISSUE-EQUIVALENT MATERIALS/CHEMICAL ANALYSIS 
Use of muonic x rays for nondestructive analysis of bulk samples 
for low Z constituents, 3:19247 
TISSUES 
See also BONE MARROW 


SKIN 
TISSUES/ABSORPTION SPECTROSCOPY 
Errors in dual x-ray beam differential absorptiometry, 3:19825 
(SAND-77-1658C) 
TISSUES/CHEMICAL ANALYSIS 
Determination of plutonium in man (7°°Pu), 3:19989 (LA-6898- 
PR) 
Estimation of the amount of empire mix crude oil in mullet, 
shrimp, and oysters by liquid chromatography, 3:16736 
TISSUES/RADIATION DOSE DISTRIBUTIONS 
woot? studies related to energy generation. Renewal 
roposal and progress report, 3:19967 (ORO-3798-57) 
TISSUES/X- RAY EMISSION ANALYSIS 
Application of heavy charged particle induced x-ray emission to 
——_ element analysis of human tissue and blood serum, 
19241 
Human diseases and trace elements by proton-induced x-ray 
emission, 3:19844 
Trace element analysis by proton-induced x-ray emission, 3:19845 
TITANATES/MECHANICAL PROPERTIES 
Mechanical properties of porous PNZT polycrystalline ceramics, 
3:19131 (LBL-6683) 
TITANIUM/CORROSION 
Results of short-term corrosion evaluation tests at Raft River, 
3:17367 (TREE-1176) 
TITANIUM/DRYING 
Characterization of titanium metal powder by pulsed NMR, 
3:18966 (MLM-2465(OP)) 
TITANIUM/ELECTROCHEMISTRY 
Magnetic field effects on Ti/flowing electrolyte electrochemistry; 
anodic polarization of FeS», 3:19316 (ORNL-5297) 
TITANIUM/ETCHING 
Plasma etching of platinum film, 3:18864 (SAND-77-6022) 
Study on freon gas plasma etching. 3:18863 (SAND-77-6023) 
TITANIUM/ION COLLISIONS 
X-ray cross sections in ion-atom collisions, 3:20130 
TITANIUM/PHYSICAL RADIATION EFFECTS 
X-ray cross sections in ion-atom collisions, 3:20130 
TITANIUM/SORPTIVE PROPERTIES 
Characterization of titanium metal powder by pulsed NMR, 
3:18966 (MLM-2465(OP)) 
TITANIUM/SPUTTERING 
Plasma etching of platinum film, 3:18864 (SAND-77-6022) 
TITANIUM/X-RAY EMISSION ANALYSIS 
Analytical applications of protons from a 3 MV accelerator, 
3:19223 
Investigation of elemental analysis of water samples by radio-alpha 
induced x-ray emission spectroscopy, 3:19242 
TITANIUM 45/NUCLEAR STRUCTURE 
“ny of the d/sub 3/2/-hole states in the 1f/sub 7/2/ nuclei, 
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TITANIUM 48/PIONIC ATOMS 
Nuclear structure with pionic atoms, 3:20309 (LA-6926-C) 
TITANIUM 50 TARGET/PION REACTIONS 
Experiments on pion-nucleus scattering, 3:20263 (LA-6926-C) 
TITANIUM ALLOYS 
See also ALLOY-A-286 
ASTROLOY 
INCONEL X750 
TITANIUM BASE ALLOYS 
UDIMET ALLOYS 
WASPALOY 
TITANIUM ALLOYS/CRYSTAL STRUCTURE 
Structure of ordered alloys, 3:18884 (LBL-6654) 
TITANIUM ALLOYS/ELECTRIC CONDUC.iVITY 
Thermal conductivity of selected alloys at low temperatures, 
3:18981 
TITANIUM ALLOYS/ELECTRON MICROSCOPY 
Structure of ordered alloys, 3:18884 (LBL-6654) 
TITANIUM ALLOYS/HEAT TREATMENTS 
Development of NBTI conductors for 10 T-14 T operation. 
Progress report for the period ending 15 July 1977, 3:18969 
(TID-27768) 
TITANIUM ALLOYS/MAGNETIC TESTING 
Development of NBTI conductors for 10 T-14 T operation. 
Progress report for the period ending 15 July 1977, 3:18969 
(TID-27768 
TITANIUM ALLOYS/MECHANICAL PROPERTIES 
Mechanical properties of superconducting Nb-Ti composites (300, 
77, 4,2 K), 3:18936 
TITANIUM ALLOYS/OXIDATION 
Oxidation behavior of titanium aluminides, 3:19032 
Oxides associated with the improved air oxidation performance of 
some niobium intermetallics and alloys, 3:19020 
TITANIUM ALLOYS/PHYSICAL RADIATION EFFECTS 
Damage energy functions for compounds and alloys, 3:20765 (LA- 
UR-77-1445) 
Microstructural changes in ion-irradiated commercial alloys (475 
to 725°C), 3:19104 
TITANIUM ALLOYS/SUPERCONDUCTIVITY 
Mechanical properties of superconducting Nb-Ti composites (300, 
77, 4,2 K), 3:18936 
TITANIUM ALLOYS/TENSILE PROPERTIES 
Low temperature tensile behavior of copper-stabilized niobium- 
titanium superconducting wire (4 K), 3:18937 
Mechanical properties of superconducting Nb-Ti composites (4.2, 
77, and 300 K), 3:18978 
TITANIUM ALLOYS/THERMAL CONDUCTIVITY 
Thermal conductivity of selected alloys at low temperatures, 
3:18981 
TITANIUM BASE ALLOYS/CRACKS 
Fatigue crack growth rates of structural alloys at 4K, 3:18934 
TITANIUM BASE ALLOYS/FATIGUE 
Fatigue crack growth rates of structural alloys at 4K, 3:18934 
TITANIUM BASE ALLOYS/MACHINING 
Impact of surface integrity on machining productivity, 3:18846 
(CONF-750677-P1) 
TITANIUM BASE ALLOYS/MILLING 
Impact of surface integrity on machining productivity, 3:18846 
(CONF-750677-P1) 
TITANIUM CARBIDES/WEAR 
Failure mechanisms of superhard materials when cutting 
superalloys, 3:19130 (CONF-750677-P1) 
TITANIUM OXIDES/SURFACE PROPERTIES 
Electron spectroscopy and low energy electron diffraction studies 
of silicon and titanium oxide surfaces, 3:19184 (LBL-6625) 
TITANIUM SELENIDES/CRYSTAL-PHASE 
TRANSFORMATIONS 
Studies of the lattice dynamics and phase transitions in 1T-TiSez 
and 2H-TaSez, 3:19168 (BNL-23279) 
TMX DEVICES/MAGNET COILS 
—— magnetic field line design for TMX, 3:20684 (UCID- 
17635) 
TMX magnets: mechanical design, 3:20686 (UCRL-79752) 
TMX DEVICES/MAGNETIC FIELD CONFIGURATIONS 
Design for the magnetic field requirements of the tandem mirror 
experiment, 3:20685 (UCRL-79743) 
TMX DEVICES/NEUTRAL BEAM SOURCES 
Mechanical design for TMX injector system, 3:20716 (UCRL- 
79753) 
New generation of arc and arc filament power supplies for pulsed 
neutral beams, 3:20705 (UCRL-79683) 
TMX DEVICES/SPECIFICATIONS 
TMX, a new facility, 3:20631 (UCRL-79754) 
TOBACCO PRODUCTS/MUTAGENS 
Concentration of mutagens from urine by adsorption with the 
——” resin XAD-2: cigarette smokers have mutagenic urine, 
719834 
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TOBACCO SMOKES/CHEMICAL COMPOSITION 
Influence of tobacco type on smoke composition, 3:19685 (CONF- 
771057-1) 
TOBACCO SMOKES/HEALTH HAZARDS 
Evaluation of carbon monoxide in blood samples from the second 
health and nutrition survey. Supplementary progress report, 
June 1-August 31, 1977 (CO content of blood from tobacco 
smokers and non-smokers), 3:20046 (COO-4023-2) 
Role of the National Cancer Institute in the a Cancer 
Program on environmental carcinogens, 3:2004 
TOBACCO SMOKES/QUANTITATIVE CHEMICAL ANALYSIS 
Puff-averaging analytical cigarette smoking device, 3:20050 
TOKAI-2 REACTOR/CONTAINMENT SHELLS 
Design and fabrication of MARK-II type reactor primary 
containment vessel for the Japan Atomic Power Company, 
Tokai No.2 Power Station, 3:18243 
TOKAI-MURA REACTOR/RADIOACTIVE WASTE 
PROCESSING 
Radioactive effluent treatment of regenerative ion exchanger, 
3:16924 
TOKAMAK DEVICES 
See also DOUBLET-3 DEVICE 
LT-3 TOKAMAK 
TFR TOKAMAK 
TFTR DEVICE 
TOKAMAK DEVICES/ADIABATIC COMPRESSION 
HEATING 
Spectral study of adiabatic plasma compression in a tokamak, 
3:20455 
TOKAMAK DEVICES/ALFVEN WAVES 
Effect of trapped electrons on Alfven waves in a tokamak, 3:20613 
TOKAMAK DEVICES/CHARGED-PARTICLE TRANSPORT 
Computer model of radial transport in tokamaks, 3:20531 
Quasi-linear model for heat flow and diffusion in a micro-unstable 
tokamak, 3:20587 
TOKAMAK DEVICES/CHARGED-PARTICLE TRANSPORT 
THEORY 
Multifluid tokamak transport models, 3:20545 
TOKAMAK DEVICES/COMPUTER CODES 
ICARUS: a one-dimensional plasma diffusion code, 3:20546 
TOKAMAK DEVICES/CONVECTIVE INSTABILITIES 
Current-convective instability of a plasma with impurities, 3:20572 
TOKAMAK DEVICES/CYCLOTRON RADIATION 
Cyclotron radiation as a diagnostic tool for tokamak plasmas, 
3:20484 
TOKAMAK DEVICES/DRIFT INSTABILITY 
Stability of drift waves in axisymmetric toroidal plasmas, 3:20580 
TOKAMAK DEVICES/ECR HEATING 
Electron-cyclotron heating of plasma in toroidal systems, 3:20467 
TOKAMAK DEVICES/ELECTRIC CONDUCTIVITY 
Neoclassical conductivity of a tokamak plasma, 3:20532 
TOKAMAK DEVICES/ELECTRIC DISCHARGES 
Initial stage of the discharge in a tokamak, 3:20526 
TOKAMAK DEVICES/ELECTRON TEMPERATURE 
Plasma pressure, energy lifetime, and electron temperature in the 
T-9 finger-ring tokamak, 3:20454 
TOKAMAK DEVICES/ENERGY BALANCE 
Plasma pressure, energy lifetime, and electron temperature in the 
T-9 finger-ring tokamak, 3:20454 
TOKAMAK DEVICES/ENERGY LOSSES 
Density distributions of impurities and related energy losses in 
tokamak plasmas, 3:20535 
TOKAMAK DEVICES/IMPURITIES 
Density distributions of impurities and related energy losses in 
tokamak plasmas, 3:20535 
Possibility of heavy-impurity control by light-impurity radiation in 
a large tokamak, 3:20498 
Role of impurities and electric field in plasma heating by an 
injected neutral beam in tokamaks. 3:20462 
TOKAMAK DEVICES/ION TEMPERATURE 
Ion temperature in the T-9 finger-ring tokamak, 3:20453 
TOKAMAK DEVICES/MAGNETIC FIELD 
CONFIGURATIONS 
Stability of high-8 skin current tokamaks to axially symmetric 
displacements, 3:20691 
TOKAMAK DEVICES/NEUTRAL ATOM BEAM INJECTION 
Role of impurities and electric field in plasma heating by an 
injected neutral beam in tokamaks, 3:20462 
TOKAMAK DEVICES/NEUTRAL-PARTICLE TRANSPORT 
Multifluid tokamak transport models, 3:20545 
TOKAMAK DEVICES/ONE-DIMENSIONAL CALCULATIONS 
ICARUS: a one-dimensional plasma diffusion code, 3:20546 
TOKAMAK DEVICES/PLASMA CONFINEMENT 
Enhanced plasma losses due to secondary currents, 3:20468 
Plasma confinement and skin currents in a small tokamak with 
turbulent heating, 3:20452 
TOKAMAK DEVICES/PLASMA MICROINSTABILITIES 
Impurity instabilities in tokamaks, 3:20568 


TOKAMAK TYPE REACTORS/MAGNET COILS 


TOKAMAK DEVICES/PLASMA WAVES 

Absorption of plasma waves in a tokamak, 3:20616 
TOKAMAK DEVICES/SKIN EFFECT 

Plasma confinement and skin currents in a small tokamak with 

turbulent heating, 3:20452 

TOKAMAK DEVICES/STABILIZATION 

Stabilization of tearing modes in tokamaks, 3:20583 
TOKAMAK DEVICES/TRANSPORT THEORY 

Banana drift diffusion in a tokamak magnetic field with ripples, 
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Computer model of radial transport in tokamaks, 3:20531 
Temperature screening effect in two-ion-species Pfirsch-Schlueter 
transport, 3:20537 
TOKAMAK DEVICES/TRAPPED ELECTRONS 
Effect of trapped electrons on Alfven waves in a tokamak, 3:20613 
TOKAMAK DEVICES/TRAPPED-PARTICLE INSTABILITY 
Impurity instabilities in tokamaks, 3:20568 
Quasi-linear model for heat flow and diffusion in a micro-unstable 
tokamak, 3:20587 
TOKAMAK TYPE REACTORS/ALFVEN WAVES 
Excitation of Alfven waves by trapped alpha particles in a 
tokamak reactor, 3:20585 
TOKAMAK TYPE REACTORS/ALPHA SPECTRA 
Flux of heavy-energy a particles to the wall of a tokamak 
chamber due to the bumpiness of the longitudinal magnetic 
field, 3:20525 
TOKAMAK TYPE REACTORS/BREEDING BLANKETS 
Aluminum blanket/shield design for a high field ignition test 
reactor, 3:20644 (BNL-23411) 
Fusion blankets for catalyzed D-D and D-*He reactors, 3:20645 
(BNL-23412) 
TOKAMAK TYPE REACTORS/CIRCUIT BREAKERS 
Gas breakers for tokamak OHMIC-heating duty, 3:20703 (LA- 
UR-77-2431 
TOKAMAK TYPE REACTORS/CONTROL SYSTEMS 
Generic study of protective control features for superconducting 
Tokamak TF coil system, 3:20758 (BNL-23409) 
TOKAMAK TYPE REACTORS/CYCLOTRON INSTABILITY 
Bounce effects on the cyclotron instability caused by trapped 
alpha particles in tokamak reactors, 3:20586 
Ion temperature gradient driven drift cyclotron instabilities, 
3:20560 (LAPS-10B) 
TOKAMAK TYPE REACTORS/DESIGN 
Design approaches for enhancing the engineering feasibility of 
tokamak power reactors, 3:20626 (CONF-771 109-80) 
High-field, high-density tokamak power reactor, 3:20630 (PPPL- 
1347) 
TOKAMAK TYPE REACTORS/DRIFT INSTABILITY 
Improved eigenvalue equations for the collisionless drift instability 
in tokamaks, 3:20561 (ORNL/TM-6045) 
Ion temperature gradient driven drift cyclotron instabilities, 
3:20560 (LAPS-10B) 
TOKAMAK TYPE REACTORS/ECONOMIC DEVELOPMENT 
Economics of tokamak power systems, 3:20623 (CONF-771029- 
141) 
TOKAMAK TYPE REACTORS/ECONOMICS 
Commercial feasibility of fusion power based on the tokamak 
concept, 3:20625 (CONF-771109-55) 
Fusion systems engineering (Fissile fuel production capacity for 
TETR), 3:20647 (BNWL-1939-7) 
TOKAMAK TYPE REACTORS/ECR HEATING 
Electron cyclotron heating in tokamaks, 3:20451 (ORNL/TM- 
6052) 
TOKAMAK TYPE REACTORS/ELECTRIC CONDUCTORS 
Design of force-cooled conductors for large fusion magnets, 
3:20675 (CONF-77 1029-97) 
TOKAMAK TYPE REACTORS/FEASIBILITY STUDIES 
Commercial feasibility of fusion power based on the tokamak 
concept, 3:20625 (CONF-771 109-55) 
TOKAMAK TYPE REACTORS/HIGH-FREQUENCY 
HEATING 
Proposal to the United States Energy Research and Development 
Administration for continuation of fusion reactor technology 
studies. Progress report, January 1, 1977-September 30, 1977, 
3:20627 (COO-2272-12) 
TOKAMAK TYPE REACTORS/INSTABILITY 
Excitation of Alfven waves by trapped alpha particles in a 
tokamak reactor, 3:20585 
TOKAMAK TYPE REACTORS/KINK INSTABILITY 
Energy principle in a strong magnetic field and the kink instability 
of a toroidal plasma column, 3:20563 (PPPL-TRANS-122) 
TOKAMAK TYPE REACTORS/LOSS CONE INSTABILITY 
lon temperature gradient driven drift cyclotron instabilities, 
3:20560 (LAPS-10B) 
TOKAMAK TYPE REACTORS/MAGNET COILS 
Advantages of iron core in a tokamak, 3:20672 (CONF-771029-93) 
Bending free toroidal shells for tokamak fusion reactors, 3:20679 
(CONF-77 1029-145) 





TOKAMAK TYPE REACTORS/MAINTENANCE 


DEALS magnet concept and its applcations to high density, high 
field tokamak systems, 3:20665 (BNL-23413) 

Development of high-mechanical strength electrical insulations for 
tokamak toroidal field coils, 3:20676 (CONF-77 1029-137) 

Magnets for fusion reactors and plasma rox research: state of 
the art in the United States, 3:20667 (CONF-770842-17) 

TOKAMAK TYPE REACTORS/MAINTENANCE 

Remote maintenance system requirements for the ignition test 
reactor, 3:20730 (GA-A-14474) 

Remote maintenance system requirements for the ignition test 
reactor, 3:20785 

Remote mainteance considerations for the tokamak experimental 
power reactor, 3:20789 

Remote servicing considerations for near-term tokamak power 
reactors, 3:20787 

Remote systems requirements for commercial tokamak fusion 

wer reactors, 3:20788 
TOKAMAK TYPE REACTORS/MEETINGS 

Tokamak reactors for breakeven. A critical study of the near-term 

fusion reactor program, 3:20635 
TOKAMAK TYPE REACTORS/NEUTRAL ATOM BEAM 

INJECTION 

Neutral-beam requirements for compression-boosted ignited 
tokamak plasmas, 3:20711 (PPPL-1405) 

TOKAMAK TYPE REACTORS/PLASMA DRIFT 
Finite element code for time-dependent plasma diffusion in 
arbitrary toroidal geometry, 3:20653 
TOKAMAK TYPE REACTORS/PLASMA HEATING 
Compact experiments for a-particle heating, 3:20457 
TOKAMAK TYPE REACTORS/PLASMA 

MACROINSTABILITIES 

Interaction of tearing modes of different pitch in cylindrical 
geometry, 3:20562 (ORNL/TM-6096) 

Low frequency resistive axisymmetric modes of a tokamak 

lasma, 3:20558 (GA-A-14373) 
TOKAMAK TYPE REACTORS/REMOTE CONTROL 

Remote maintenance system requirements for the ignition test 
reactor, 3:20730 (GA-A-14474) 

TOKAMAK TYPE REACTORS/REMOTE HANDLING 

Remote maintenance system requirements for the ignition test 
reactor, 3:20785 

Remote mainteance considerations for the tokamak experimental 
power reactor, 3:20789 

Remote servicing considerations for near-term tokamak power 
reactors, 3:20787 

Remote systems requirements for commercial tokamak fusion 
power reactors, 3:20788 

TOKAMAK TYPE REACTORS/RESEARCH PROGRAMS 

Annual report, 1975, 3:20629 (NP-21248) 

Proposal to the United States Energy Research and Development 
Administration for continuation of fusion reactor technology 
studies. Progress report, January 1, 1977-September 30, 1977, 
3:20627 (COO-2272-12) 

TOKAMAK TYPE REACTORS/REVIEWS 

Scientific problems of fusion, solved and to be solved, 3:20633 

(UCRL-80333) 
TOKAMAK TYPE REACTORS/RUNAWAY ELECTRONS 
ae of high energy runaway electron confinement in the 
Oak Ridge tokamak, 3:20496 (ORNL/TM-6030) 
TOKAMAK TYPE REACTORS/SHIELDING 

Aluminum blanket/shield design for a high field ignition test 
reactor, 3:20644 (BNL-23411) 

Effects of penetration size on radiation shielding requirements in 
tokamaks, 3:20778 

TOKAMAK TYPE REACTORS/SUPERCONDUCTING 

CABLES 

Apparatus to examine pulsed parallel field losses in large 
conductors, 3:20678 (CONF-771029-143) 

Conductors for tokamak toroidal field coils, 3:20677 (CONF- 
771029-142) 

Design of force-cooled conductors for large fusion magnets, 
3:20675 (CONF-771029-97) 

TOKAMAK TYPE REACTORS/SUPERCONDUCTING COILS 

Procurement and testing of superconducting toroidal field coils in 
the large coil program. 3:20668 (CONF-771029-75) 

Selection of a cryostabilized NbsSn conductor cooling system for 
the large coil program. 3:20670 (CONF-771029-91) 

TOKAMAK TYPE REACTORS/SUPERCONDUCTING 

MAGNETS 

Application of advanced composites in tokamak magnet systems, 
3:2068 1 (ORNL /TM-6047) 

Conceptual design of a superconducting magnet coil for the large 
= program (Flat-wound NbTi coils), 3:20674 (CONF-771029- 

) 


DEALS magnet concept and its applications to high density, high 
field tokamak systems, 3:20665 (BNL-23413) 

Demountable low stress high field toroidal field magnet system for 
tokamak fusion reactors, 3:20664 (BNL-23165) 
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Design and development of cryostable superconducting ohmic 
heating coils for a tokamak, 3:20666 (CONF-770801-22) 
Generic study of protective control features for superconducting 
Tokamak TF coil system, 3:20758 (BNL-23409) 
Poloidal field coil design for a fusion-fission breeder reactor, 
3:20687 (WFPS-TME-067) 
Superconducting magnet systems for fusion reactors, 3:20688 
TOKAMAK TYPE REACTORS/SWITCHES 
Experiments with vacuum interrupters used for large dc-current 
interruption, 3:20696 (LA-6909-MS) 
TOKAMAK TYPE REACTORS/TRAPPED-PARTICLE 
INSTABILITY 
Bounce effects on the cyclotron instability caused by trapped 
alpha particles in tokamak reactors, 3:20586 
TOKAMAK TYPE REACTORS/WALL LOADING 
Sensitivity studies on 3.5-MeV alpha bombardment of a tokamak 
first wall, 3:20763 (COO-2218-89) 
TOLUENE/DEW POINT 
Phase equilibria in coal hydrogenation systems. Quarterly report, 
July 1977-September 1977, 3:16359 (FE-2334-6) 
TOLUENE/VAPOR PRESSURE 
Phase equilibria in coal hydrogenation systems. Quarterly report, 
July 1977-September 1977, 3:16359 (FE-2334-6) 
TOMOGRAPHY 
Industrial tomography applied to reactor safety, 3:18110 (LA-UR- 
77-2564) 
TOMOGRAPHY/USES 
Emission computed tomography, 3:19883 
TONSILS 
See LYMPHATIC SYSTEM 
TOPO 
(Trioctylphosphine oxide.) 
TOPO/SOLVENT FROPERTIES 
Research in nuclear chemistry. Progress report, March 1, 1977- 
February 28, 1978, 3:19335 (COO-1797-77) 
TOPOLOGICAL MAPPING 
Dynamical systems of hyperbolic structure, 3:20833 
TOPPING CYCLES/RESEARCH PROGRAMS 
Potassium vapor topping cycle. Technical progress report, 
January 1-March 31, i977, 3:17415 (ORNL/TM-6042) 
Potassium vapor topping cycle. Technical progress report, April 
1-June 30, 1977, 3:17416 (ORNL/TM-6043) 
TOPPING CYCLES/SPECIFICATIONS 
Pulsed power conversion with inductive storage (PULSAR 
compressed magnetic flux), 3:20735 (SAND-77-1733C) 
TOROIDAL PINCH DEVICES/HELICAL INSTABILITY 
Energy principle in a strong magnetic field and the helical 
aw of a toroidal plasma pinch, 3:20590 (UCRL-Trans- 
11283) 
TOROIDAL PINCH TYPE REACTORS/ENERGY BALANCE 
Preliminary engineering calculations for a toroidal reverse-field 
pinch reactor, 3:20650 (LA-6815-MS) 
TOROIDAL PINCH TYPE REACTORS/PLASMA 
CONFINEMENT 
Confinement of plasma in a purely toroidal magnetic trap with a 
self-consistent electric field, 3:20470 (UCRL-Trans-1 1280) 
TOROIDAL SCRFW PINCH DEVICES/MAGNETIC FIELD 
CONFIGURATIONS 
Initial phase of a non-circular screw-pinch discharge, 3:20692 
TOTAL ENERGY SYSTEMS 
See also MIUS 
TOTAL ENERGY SYSTEMS/DESIGN 
Sandia/ Albuquerque total energy test facility, 3:17219 (ALO/ 
3701-76/1) 
TOTAL ENERGY SYSTEMS/ECONOMICS 
Selective energy: conservation and total energy, 3:18374 
TOTAL ENERGY SYSTEMS/ENERGY ANALYSIS 
Total energy systems, 3:18376 
TOTAL ENERGY SYSTEMS/ENERGY CONSERVATION 
Selective energy: conservation and total energy, 3:18374 
TOTAL ENERGY SYSTEMS/ENVIRONMENTAL IMPACTS 
Environmental and safety implications of solar technologies, 
3:17147 
TOTAL ENERGY SYSTEMS/EVALUATION 
Energy effectiveness measurement for integrated energy systems, 
3:18375 
TOTAL ENERGY SYSTEMS/FEASIBILITY STUDIES 
Conceptual design study on incorporating a 25-ton/day pyrolysis 
unit into an Operating total energy system. Final report, 3:17392 
(ANL-K-76-3588-1) 
TOTAL ENERGY SYSTEMS/IMPLEMENTATION 
Selective energy: conservation and total energy, 3:18374 
TOTAL ENERGY SYSTEMS/OPERATION 
Preparation of a computer-compatible data base on an operating 
total energy system. Final report (Indian Creek Village, 
Overland Park, Johnson Co., Kansas), 3:18371 (ANL-K-77- 
3588-2) 
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TOTAL ENERGY SYSTEMS/PLANNING 
Models for planning investments in electric power and water 
supply in Saudi Arabia, 3:18318 
TOTAL ENERGY SYSTEMS/REFUSE DERIVED FUELS 

Conceptual design study on incorporating a 25-ton/day pyrolysis 
unit into an operating total energy system. Final report, 3:17392 
(ANL-K-76-3588-1) 

TOTAL ENERGY SYSTEMS/SIMULATION 

Utilization of small solar central receiver systems for feedmill and 

irrigation operations, 3:17221 
TOTAL ENERGY SYSTEMS/SOLAR ENERGY 

Solar total energy programs at Sandia, 3:17220 (SAND-77- 
1284(Vol.3)(No.2)) 

TOTAL ENERGY SYSTEMS/SOLAR THERMAL POWER 

PLANTS 

Sandia/Albuquerque total energy test facility, 3:17219 (ALO/ 
3701-76/1) 

TOTAL ENERGY SYSTEMS/SYSTEMS ANALYSIS 

Energy effectiveness measurement for integrated energy systems, 

3:18375 
TOTAL ENERGY SYSTEMS/TEST FACILITIES 
Sandia/ Albuquerque total energy test facility, 3:17219 (ALO/ 
3701-76/1) 
TOTAL ENERGY SYSTEMS/THERMODYNAMICS 
Total energy systems, 3:18376 
TOTAL ENERGY SYSTEMS/WASTE HEAT UTILIZATION 
Selective energy: conservation and total energy, 3:18374 
TOTAL-ABSORPTION SPECTROMETERS 
See SHOWER COUNTERS 
TOWER FOCUS POWER PLANTS 

Expression of interest in solar thermal power generation by the 
Westinghouse Electric Corporation, 3:17218 (WANL-BK- 
503701) 

TOWER FOCUS POWER PLANTS/BRAYTON CYCLE 

Closed cycle gas cooled central receiver design, 3:17200 (ALO/ 
3701-76/1) 

TOWER FOCUS POWER PLANTS/CENTRAL RECEIVERS 

Central Receiver Solar Thermal Power System, Phase 1: 
preliminary design report. Volume IV. Receiver subsystem (150 
MW commercial tower focus plant and 10 MW pilot plant), 
3:17214 (SAN/1110-77-2(Vol.4)) 

Closed cycle gas cooled central receiver design, 3:17200 (ALO/ 
3701-76/1) 

High temperature sodium-cooled heat exchangers, 3:17201 (ALO/ 
3701-76/1) 

Open cycle gas turbine solar electric system, 3:17199 (ALO/3701- 
76/1) 

TOWER FOCUS POWER PLANTS/CONTROL EQUIPMENT 

Central Receiver Solar Thermal Power System, Phase 1: 
preliminary design report. Volume VI. Electrical power 
generation/master control subsystems and balance of plant (150 
MW commercial tower focus plant and 10 MW pilot plant), 
3:17216 (SAN/1110-77-2(Vol.6)) 

TOWER FOCUS POWER PLANTS/CONTROL SYSTEMS 

Solar Pilot Plant, Phase I. Quarterly report No. 5, October- 
December 1976, 3:17211 (SAN/1109-76/5) 

TOWER FOCUS POWER PLANTS/DEMONSTRATION 

PLANTS 

Central Receiver Solar Thermal Power System, Phase 1: 
preliminary design report. Volume II. System description and 
system analysis (150 MW commercial tower focus plant and 10 
MW pilot plant), 3:17191 (SAN/1110-77-2(Vol.2)) 

Central Receiver Solar Thermal Power System, Phase 1: 
preliminary design report. Volume 1. Executive overview (150 
MW commercial tower focus plant and 10 MW pilot plant), 
3:17212 (SAN/1110-77-2(Vol.1)) 

TOWER FOCUS POWER PLANTS/DESIGN 

10 MWe pilot plant: design for solar thermal central receiver 
power plants, 3:17210 (ALO/3701-76/1) 

5 MW solar thermal test facility. 3:17196 (ALO/3701-76/1) 

Central Receiver Solar Thermal Power System, Phase | 
preliminary design report. Volume II. System description and 
system analysis (150 MW commercial tower focus plant and 10 
MW pilot plant), 3:17191 (SAN/1110-77-2(Vol.2)) 

Central receiver solar thermal power, 3:17197 (ALO/3701-76/1) 

Central receiver solar thermal power program overview, 3:17198 
(ALO/3701-76/1) 

Central Receiver Solar Thermal Power System, Phase 1: 
preliminary design report. Volume 1. Executive overview (150 
MW commercial tower focus plant and 10 MW pilot plant), 
3:17212 (SAN/1110-77-2(Vol.1)) 

Closed cycle gas cooled central receiver design, 3:17200 (ALO/ 
3701-76/1) 

Energy storage tank (Solchem energy storage-boiler tank), 
3:17336 (ALO/3701-76/1) 

TOWER FOCUS POWER PLANTS/ECONOMICS 
Central receiver solar thermal power, 3:17197 (ALO/3701-76/1) 
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TOWER FOCUS POWER PLANTS/FLUID FLOW 
Instabilities in fluid flows with high temperature gradients (5 MW 
solar test facility), 3:17202 (ALO/3701-76/1) 
TOWER FOCUS POWER PLANTS/HEAT EXCHANGERS 
a temperature sodium-cooled heat exchangers, 3:17201 (ALO/ 
701-76/1) 
TOWER FOCUS POWER PLANTS/HELIOSTATS 

Central Receiver Solar Thermal Power System, Phase 1: 
preliminary design report. Volume III. Collector subsystem (150 
MW commercial tower focus plant and 10 MW pilot plant), 
3:17213 (SAN/11 10-77-2(Vol.5)) 

TOWER FOCUS POWER PLANTS/LATENT HEAT STORAGE 

Energy storage tank (Solchem energy storage-boiler tank), 
3:17336 (ALO/3701-76/1) 

TOWER FOCUS POWER PLANTS/MATERIALS 

Materials at high temperature and high radiant flux, 3:17206 
(ALO/3701-76/1) 

TOWER FOCUS POWER PLANTS/MATERIALS TESTING 

Flash heating vaporization of high temperature materials, 3:19174 
(ALO/3701-76/1) 

TOWER FOCUS POWER PLANTS/PILOT PLANTS 

10 MWe pilot plant program, 3:17195 (ALO/3701-76/1) 

Central Receiver Solar Thermal Power System, Phase 1: 
preliminary design report. Volume II. System description and 
system analysis (150 MW commercial tower focus plant and 10 
MwW pilot plant), 3:17191 (SAN/1110-77-2(Vol.2)) 

Central Receiver Solar Thermal Power System, Phase 1: 
preliminary design report. Volume 1. Executive overview (150 
MW commercial tower focus plant and 10 MW pilot plant), 
3:17212 (SAN/1110-77-2(Vol.1)) 

Solar Pilot Plant, Phase I. Quarterly report No. 5, October- 
December 1976, 3:17211 (SAN/1109-76/5) 

TOWER FOCUS POWER PLANTS/PLANNING 
10 MWe pilot plant program, 3:17195 (ALO/3701-76/1) 
Use of Sandia facility, 3:17209 (ALO/3701-76/1) 
TOWER FOCUS POWER PLANTS/SIMULATION 
Utilization of small solar central receiver systems for feedmill and 
irrigation operations, 3:17221 
TOWER FOCUS POWER PLANTS/SOLAR AIR HEATERS 
Solar heated air receivers, 3:17204 (ALO/3701-76/1) 
TOWER FOCUS POWER PLANTS/TEST FACILITIES 

5 MW solar thermal test facility, 3:17196 (ALO/3701-76/1) 

Effects of high radiant flux on material properties at high 
temperatures, 3:19203 (ALO/3701-76/1) 

Energy conversion, thermal storage and transfer, 3:17207 (ALO/ 
3701-76/1) 

ERDA wrapup (Funding and use of 5 MW solar thermal test 
facility), 3:17190 (ALO/3701-76/1) 

High temperature chemistry, 3:17208 (ALO/3701-76/1) 

Report on the symposium and workshop on the 5 MWt solar 
thermal test facility, 3:17194 (ALO/3701-76/1) 

Solar Thermal Test Facility experiment manual, 3:17217 (SAND- 
77-1173) 

Use of Sandia facility, 3:17209 (ALO/3701-76/1) 

TOWER FOCUS POWER PLANTS/THERMAL ENERGY 

STORAGE EQUIPMENT 

Central Receiver Solar Thermal Power System, Phase 1: 
preliminary design report. Volume V. Thermal storage 
subsystem (150 MW commercial tower focus plant and 10 MW 
pilot plant), 3:17215 (SAN/1110-77-2(Vol.5)) 

TOWER FOCUS POWER PLANTS/TURBOGENERATORS 

Central Receiver Solar Thermal Power System, Phase 1: 
preliminary design report. Volume VI. Electrical power 
generation/master control subsystems and balance of plant (150 

W commercial tower focus plant and 10 MW pilot plant), 
3:17216 (SAN/1110-77-2(Vol.6)) 
TOXINS 
See also HAZARDOUS MATERIALS 
TOXINS/CARCINOGENESIS 

Neoplasms in rainbow trout, a sensitive animal model for 

environmental carcinogenesis (Salmo gairdneri), 3:19903 
TRADE 
See also COMMERCIAL SECTOR 
Trade as aid: the political economy of tariff preferences for 
developing countries, 3:18311 
TRAINING 
See EDUCATION 
TRAINS 
See also ELECTRIC RAILWAYS 
TRAINS/ENERGY EFFICIENCY 
Analysis of the incremental cost and trade-offs between energy 
efficiency and physical distribution effectiveness in intercity 
freight markets, 3:18476 (FEA/D-77/375) 
TRAINS/FLYWHEEL ENERGY STORAGE 
Gas turbine engine for vehicles (Patent), 3:18751 
TRAINS/GAS TURBINES 
Gas turbine engine for vehicles (Patent), 3:18751 
TRAINS/HYBRID SYSTEMS 
Gas turbine engine for vehicles (Patent), 3:18751 





TRANS 104 ELEMENTS 


TRANS 104 ELEMENTS 
See also ELEMENT 105 
TRANS 104 ELEMENTS/NATURAL OCCURRENCE 
Nuclear chemistry, 3:19330 (ORNL-5297) 
TRANSALASKA PIPELINE 
See ALASKA OIL PIPELINE 
TRANSDUCERS/SPECIFICATIONS 
Use of gailium and its alloys as high-temperature couplants for 
acoustic transducers (LMFBR), 3:17770 
TRANSFER (HEAT) 
See HEAT TRANSFER 
TRANSFER (MASS) 
See MASS TRANSFER 
TRANSFERASES/BIOCHEMICAL REACTION KINETICS 
B-aspartokinase from developing endosperm of maize (Protein 
uality in maize), 3:19838 
TRANSFERASES/METABOLISM 
In vitro metabolism of xenobiotics in some marine animals, 3:19797 
TRANSFORMATIONS 
See also TOPOLOGICAL MAPPING 
Transformations of the multivariate normal distribution with 
applications to simulation (Johnson transformation system), 
3:20803 (LA-UR-77-2595) 
TRANSIENT REACTOR TEST FACILITY 
See TREAT REACTOR 
TRANSIENTS/FUEL CANS 
Simplified method of computing cladding and fuel strain during a 
slow overpower transient (LMFBR), 3:18168 
TRANSIENTS/FUEL ELEMENTS 
Simplified method of computing ag a pont strain during a 
slow overpower transient (LMFBR), 3 
TRANSIENTS/FUEL-CLADDING INTERACTIONS 
Simplified method of computing cladding and fuel strain during a 
slow overpower transient (LMFBR), 3:18168 
TRANSIENTS/HEAT TRANSFER 
PLOOP code for the primary loop cooiant flow and heat transfer 
analysis of certain l-type LMFBRs, 3:18175 
TRANSIENTS/HYDRAULICS 
PLOOP code for the primary loop coolant flow and heat transfer 
analysis of certain l-type ka 3:18175 
TRANSIENTS/REACTOR KINETI 
CURL: a transient simulation code ae LMFBRsg, 3:18174 
TRANSISTORS/CURRENT DENSITY 
Composite bipolar and field effect carrier domain devices, 3:19525 
(SAND-77-1600C) 
TRANSISTORS/LEAK TESTING 
Predicting gas mixture changes due to leakage in hermetically 
sealed units, 3:17043 
TRANSPORT 
(Limited to the movement of goods and persons.) 
See also LAND TRANSPORT 
TRANSPORT/DECISION MAKING 
Patterns of car usage and restraint modelling, 3:18496 
TRANSPORT THEORY 
See also CHARGED-PARTICLE TRANSPORT THEORY 
GAMMA TRANSPORT THEORY 
NEUTRON TRANSPORT THEORY 
TRANSPORT THEORY/DISCRETE ORDINATE METHOD 
New weighted-difference formulation for discrete ordinates 
calculations, 3:20382 
TRANSPORTATION SECTOR/ENERGY CONSERVATION 
Northwest Energy Policy Project. Energy conservation policy 
evaluation: study module IA. Final report. Volume I. Summary 
report, 3:18385 (NP-22799) 
TRANSPORTATION SECTOR/ENERGY CONSUMPTION 
Energy consumption data base. Volume II. User's manual. Final 
report, 3:18488 (TID-27987) 
Energy consumption data base. Volume I. Summary document. 
Final report, 3:18489 (TID-27988) 
Impact of a future population of electric vehicles on the electric 
power industry, 3:18701 
TRANSPORTATION SECTOR/FUEL CONSUMPTION 
Energy consumption data base. Vol. 3, Capter 5. A sectoral 
analysis by functional use of geographic region for years, 1967, 
1971, 1974, 3:18482 (TID-27981) 
TRANSPORTATION SYSTEMS 
See also RAPID TRANSIT SYSTEMS 
TRANSPORTATION SYSTEMS/COMPARATIVE 
EVALUATIONS 
Flexible haulage, 3:16540 
TRANSPORTATION SYSTEMS/DATA COMPILATION 
National energy transportation. Volume I. Current systems and 
movements. Report prepared by the Congressional Research 
Service accompanied by maps jointly prepared by the U.S. 
Geological Survey and the Congressional Research Service (19 
maps), 3:18369 
TRANSPORTATION SYSTEMS/ECONOMICS 
Transportation and energy: some current myths, 3:18595 
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TRANSPORTATION SYSTEMS/ENERGY CONSERVATION 

Long-run substitutability of communications for transportation, 
3:18392 

Mode shift strategies to effect energy savings in intercity 
transportation. Final report, 3:18586 (TID-28045) 

Some energy implications of the telecommunications/ 
transportation tradeoff, 3:18393 

Transportation, energy, and information: some opportunities for 
conservation policy, 3:18397 

Transportation energy conservation through directed urban 
growth, 3:18594 

Will teleconferencing really substitute for business travel, 3:18396 

TRANSPORTATION SYSTEMS/ENERGY CONSUMPTION 

Analysis of the incremental cost and trade-offs between energy 
efficiency and physical distribution effectiveness in intercity 
freight markets, 3:18476 (FEA/D-77/375) 

Energy consumption data base. Volume III. Introductory chapter 
to sectoral studies documentation. Final report (Data base 
contents and glossary of terms), 3:18492 (TID-27991) 

Transportation and energy: some current myths, 3:18595 

TRANSPORTATION SYSTEMS/FUEL CONSUMPTION 

Energy evaluation of urban modes and systems: it all depends on 

how you measure it, 3:18291 
TRANSPORTATION SYSTEMS/GOVERNMENT POLICIES 

Analysis of the incremental cost and trade-offs between energy 
efficiency and physical distribution effectiveness in intercity 
freight markets, 3:18476 (FEA/D-77/375) 

Institutional factors in transportation systems and their potential 
for bias toward vehicles of particular characteristics. Final 
report, 3:18590 (HCP/M 1043-01) 

Roads, taxes,, life styles, and transportation: running out of gas, 


3:18596 
TRANSPORTATION SYSTEMS/LAND USE 
Transportation energy conservation through directed urban 
growth, 3:18594 
TRANSPORTATION SYSTEMS/MAPS 
National energy transportation. Volume I. Current systems and 
movements. Report prepared by the Congressional Research 
Service accompanied by maps jointly prepared by the U.S. 
Geological Survey and the Congressional Research Service (19 
maps), 3:18369 
TRANSPORTATION SYSTEMS/PUBLIC OPINION 
Causal inferences involving transportation attitudes and behavior, 
3:18309 
TRANSPORTATION SYSTEMS/REGULATIONS 
Institutional factors in transportation systems and their potential 
for bias toward vehicles of particular characteristics. Final 
report, 3:18590 (HCP/M 1043-01) 
TRANSPORTATION SYSTEMS/REVIEWS 
Roads, taxes,, life styles, and transportation: running out of gas, 
3:18596 
TRANSPORTATION SYSTEMS/SYSTEMS ANALYSIS 
Energy evaluation of urban modes and systems: it all depends on 
how you measure it, 3:18291 
TRANSURANIUM ELEMENTS 
See also NEPTUNIUM 
PLUTONIUM 
TRANSURANIUM ELEMENTS/PRODUCTION 
Transuranium Processing Plant semiannual report of production, 
status, and plans for period ending June 30, 1977, 3:19340 
(ORNL-5358) 
TRANSURANIUM ELEMENTS/RADIOACTIVE WASTE 
PROCESSING 
Chemistry research and development. Research and development 
semiannual progress report, January-June 1977, 3:19339 (RFP- 
2680-A) 
TRANSURANIUM ELEMENTS/RESEARCH PROGRAMS 
Transuranium Processing Plant semiannual report of production, 
status, and plans for period ending June 30, 1977, 3:19340 
(ORNL-5358) 
TREAT REACTOR/FUEL PINS 
Analysis of the transient correction factor in TREAT reactor 
experiments, 3:18081 
TREAT REACTOR/NEUTRON RADIOGRAPHY 
Improvements in neutron radiography equipment at TREAT, 
3:18085 
TREAT REACTOR/REACTOR OPERATION 
Reactor development program. Progress report, September 1977, 
3:18091 (ANL-RDP-63) 
TREAT REACTOR/REMOTE HANDLING EQUIPMENT 
Improvements in neutron radiography equipment at TREAT, 
3:18085 
TREES 
See also FR nn TREES 


PINES 
TREES/PLANT GROWTH 
Spectral analysis and forest dynamics: the effects of perturbations 
on long-term dynamics, 3:19754 (CONF-770689-2) 
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TRIBUTYL PHOSPHATE 
See TBP 
TRIGA-PENNSYLVANIA REACTOR 
See PSTR REACTOR 
TRI-GAS PROCESS/DATA ACQUISITION SYSTEMS 
Gas generator research and development. TRI-GAS process. 73rd 
monthly progress report, September 1977, 3:16374 (FE-1527-36) 
TRI-GAS PROCESS/PROCESS DEVELOPMENT UNITS 
Gas generator research and development, TRI-GAS process. 
Interim report, July 1, 1976-June 30, 1977. BCR report L-827, 
3:16373 (FE-1527-33) 
Gas generator research and development. TRI-GAS process. 73rd 
monthly progress report, September 1977, 3:16374 (FE-1527-36) 
1,3,7-TRIMETHYLXANTHINE 
See CAFFEINE 
TRINO VERCELLESE REACTOR 
See SELNI REACTOR 
TRIOCTYLPHOSPHINE OXIDE 
See TOPO 
TRITICUM 
See WHEAT 
TRITIUM/BREEDING RATIO 
Application of generalized variational principles to fusion reactor 
neutronics studies, 3:20661 
Tritium breeding maximization via geometric programming and 
central composite designs, 3:20660 
TRITIUM/DIFFUSION 
DIFFUSE: a FORTRAN program for design computation of 
tritium transport through thermonuclear reactor components by 
combined ordinary and thermal diffusion when the principal 
resistance to diffusion is the bulk metal, 3:20732 (LA-7000-MS) 
H--D solubility in Li at 800°C; Y--H reaction; T permeation of 
Incoloy 800, 316 SS, W--3.5Ni--1.5Fe, 3:17030 (ORNL-5297) 
Surface effects on tritium diffusion in materials in a radiation 
environment, 3:18988 
TRITIUM/ENVIRONMENTAL TRANSPORT 
Modeling the dispersion of atmospheric pollution using cubic 
splines and Chapeau functicns, 3:19686 (DP-MS-76-83) 
TRITIUM/HYPERNUCLEI 
Reply to “Charge-symmetry-breaking considerations for the 
hypertriton”, 3:20225 
TRITIUM/MATERIALS HANDLING 
Tritium handling in the Mirror Fusion Hybrid Reactor, 3:20733 
(UCRL-79740) 
Tritium Systems Test Assembly: design for major device 
fabrication review, 3:20731 (LA-6855-P) 
TRITIUM/MEASURING INSTRUMENTS 
Development and testing of a tritium meter for sodium systems, 
3:17794 
TRITIUM/MECHANICAL PROPERTIES 
Predicted properties of cryogenic D-T, 3:17034 (UCRL-79741) 
TRITIUM/PHYSICAL PROPERTIES 
Predicted properties of cryogenic D-T, 3:17034 (UCRL-79741) 
TRITIUM/RADIOACTIVE WASTE DISPOSAL 
Gas generation by self-radiolysis of tritiated waste materials, 
3:16987 
TRITIUM/RADIOACTIVE WASTE STORAGE 
Gas generation by self-radiolysis of tritiated waste materials, 
3:16987 
TRITIUM/RADIOACTIVITY TRANSPORT 
Computer model for tritium transport in and release from the 
CRBRP and other LMFBRs, 3:17755 
TRITIUM/REMOVAL 
Cryocondensation pumping of tritium and its mixtures with D» 
and Hp», 3:20757 (BNL-23380) 
TRITIUM/SOLUTION HEAT 
Theory of the entropy and enthalpy of solution of chemical 
impurities. I]. Non-metals in liquid alkali metals (H, C, N, O in 
Na; H isotopes in Li), 3:19275 (AERE-TP-704) 
TRITIUM/TEST FACILITIES 
Tritium Systems Test Assembly: design for major device 
fabrication review, 3:20731 (LA-6855-P) 
TRITIUM COMPOUNDS/AUTORADIOLYSIS 
es — by self-radiolysis of tritiated waste materials, 
:169 
TRITIUM OXIDES/AUTORADIOLYSIS 
Radiolytic gas production from tritiated water sorbed on 
molecular sieve, 3:16941 (DPST-77-375) 
TRITIUM OXIDES/RADIOACTIVE WASTE STORAGE 
Radiolytic gas production from tritiated water sorbed on 
molecular sieve, 3:16941 (DPST-77-375) 
TRITIUM RECOVERY 
Sodium engineering and technology. Quarterly progress report, 
January, February, March 1977, 3:18956 (HEDL-TME-77-36) 
Tritium handling in the Mirror Fusion Hybrid Reactor, 3:20733 
(UCRL-79740) 
TRITIUM TARGET/DEUTERON REACTIONS 
a computational forms for Maxwellian reactivities, 


TUNGSTEN/ELECTRON COLLISIONS 


Energy spectra of 14-MeV neutrons (Uncertainties in spectra due 
to energy losses, emission angle, etc., and importance of 
assumed spectrum in cross section determination), 3:19640 
(UCRL-Trans-11305) 

TRITON REACTIONS/PICKUP REACTIONS 
Proton hole states in '*? '®° !®'Re investigated by the (t(pol),a) 
reaction, 3:20319 
TRITON REACTIONS/STRIPPING 
Studies of '*Be and other off-stability nuclei, 3:20261 (BNL-23361) 
TRITONS/NUCLEAR REACTION YIELD 

Fragmentation of relativistic light nuclei: longitudinal and 
transverse momentum distributions (0.93 GeV/c/nucleon, 0.5 to 
11.5, cross sections, limiting a, nuclear structure, 
production mechanism), 3:20253 (LBL-6769) 


P-wave neutron induced fission studies, 3:20348 
TROPOSPHERE/PHOTOCHEMISTRY 
Kinetic studies of the photochemistry of the urban troposphere, 


3:19718 
TROUT/CONTAMINATION 
Mercury accumulation in trout of southern Missouri, 3:20039 
TROUT/NEOPLASMS 
Neoplasms in rainbow trout, a sensitive animal model for 
environmental carcinogenesis (Salmo gairdneri), 3:19903 
TRUCKS/ENERGY CONSUMPTION 
Transportation, trucks, and fuel conservation, 3:18589 (CONF- 
750677-P 1) 
TRUCKS/ENERGY EFFICIENCY 
Analysis of the incremental cost and trade-offs between energy 
efficiency and physical distribution effectiveness in intercity 
freight markets, 3:18476 (FEA/D-77/375) 
TRUCKS/FLYWHEEL ENERGY STORAGE 
Gas turbine engine for vehicles (Patent), 3:18751 
TRUCKS/FUEL CONSUMPTION 
Transportation, trucks, and fuel conservation, 3:18589 (CONF- 
750677-P 1) 
TRUCKS/FUEL SYSTEMS 
High temperature fluid-wall reactors for transportation equipment 
(Patent), 3:18753 
TRUCKS/GAS TURBINES 
Gas turbine engine for vehicles (Patent), 3:18751 
TRUCKS/HYBRID SYSTEMS 
Gas turbine engine for vehicles (Patent), 3:18751 
TRUCKS/HYDROGEN FUELS 
High temperature fluid-wall reactors for transportation equipment 
(Patent), 3:18753 
TRYPAFLAVINE 
See ACRIFLAVINE 
TRYPTOPHAN/METABOLISM 
Metabolism of '*C-labelled L-tryptophan, L-kynurenine, and 
hydroxy-L-kynurenine in miners with scleroderma, 3:19888 
TSUKUBA KEK SYNCHROTRON 
See KEK SYNCHROTRON 
TTF-TCNQ 
(Tetrathiafulvalene tetracyanoquinodimethane.) 
TTF-TCNQ/ELECTRIC CONDUCTIVITY 
Scanning electron microscope technique for measuring electrical 
conductivity: application to tetrathiafulvalene- 
tetracyanoquinodimethane, 3:19178 (COO-1198-1185) 
UBES 


(For objects of tubular shape; not for DRIFT TUBES, ELECTRON 
TUBES or IMAGE STORAGE TUBES.) 
TUBES/HEAT TRANSFER 
Low thermal flux glass-fiber tubing for cryogenic service, 3:19378 
TUBES (CONDUITS) 
See PIPES 
TUMAN DEVICES/PLASMA DIAGNOSTICS 
Bolometer with high time resolution for studying the energy loss 
in tokamaks, 3:20480 
TUMOR CELLS/CYTOLOGICAL TECHNIQUES 
Cell preparation, 3:19856 (LA-6898-PR) 
TUMOR CELLS/FLUORESCENCE SPECTROSCOPY 
Cell preparation, 3:19856 (LA-6898-PR) 
TUMOR CELLS/IMAGES 
Case studies of microradiographic examination of bone tumors, 
3:19864 (ANL-Trans-1102) 
TUMORS 
See NEOPLASMS 
TUNGSTEN/CATALYTIC EFFECTS 
Commercial scale expanded bed hydroprocessing of Solvent 
Refined Coal (SRC) extract. October monthly technical 
progress report, 3:16424 (FE-2038-18) 
TUNGSTEN/CHEMICAL REACTION KINETICS 
High temperature chlorine reaction with tungsten, 3:19022 
TUNGSTEN/CORROSION 
High temperature chlorine reaction with tungsten, 3:19022 
TUNGSTEN/ELECTRON COLLISIONS 
Experimental electron backscatter fractions for molybdenum and 
tungsten (0 to 30 keV electrons), 3:20120 





TUNGSTEN/ETCHING 


TUNGSTEN/ETCHING 
Study on freon gas plasma etching, 3:18863 (SAND-77-6023) 
TUNGSTEN/ION SCATTERING ANALYSIS 
Lattice location studies of gases in metals, 3:19238 
TUNGSTEN/NITRIDATION 
Nitriding of refractory metals and alloys, 3:19034 
TUNGSTEN/NUCLEAR REACTION ANALYSIS 
Lattice location studies of gases in metals, 3:19238 
TUNGSTEN/OXIDATION 
Thermochemical computer analysis of high temperature tungsten 
filament oxidation, #19021 
TUNGSTEN 184 TARGET/OXYGEN 18 REACTIONS 
Long range imaginary optical potential in elastic scattering (Cross 
sections, 48 MeV), 3:20230 (LBL-6588) 
TUNGSTEN ALLOYS 
See also STELLITE 
TUNGSTEN BASE ALLOYS 
TUNGSTEN BRONZE 
TUNGSTEN ALLOYS/CRACKS 
Selection of materials for limiters of Doublet III, 3:20764 (GA-A- 
14676) 
TUNGSTEN ALLOYS/DUCTILITY 
Selection of materials for limiters of Doublet III, 3:20764 (GA-A- 
14676) 
TUNGSTEN ALLOYS/FABRICATION 
Processing requirements for property optimization of EuzO3-W 
cermets for fast reactor neutron absorber applications, 3:19117 
(CONF-771 137-1) 
TUNGSTEN ALLOYS/FIELD EMISSION 
Field emission from the superlattice planes of ordered Ni, W, 
3:18951 (CONF-750677-P1) 
TUNGSTEN ALLOYS/NITRIDATION 
Kinetics and thermodynamics of the behavior of niobium- and 
tantalum-base alloys in nitrogen atmospheres, 3:19035 
Nitriding of refractory metals and alloys, 3:19034 
TUNGSTEN ALLOYS/OXIDATION 
Oxides associated with the improved air oxidation performance of 
some niobium intermetallics and alloys, 3:19020 
TUNGSTEN BASE ALLOYS/PERMEABILITY 
H--D solubility in Li at 800°C; Y--H reaction; T permeation of 
Incoloy 800, 316 SS, W--3.5Ni--1.5Fe, 3:17030 (ORNL-5297) 
TUNGSTEN BRONZE/CATALYTIC EFFECTS 
Electrocatalytic activity and surface properties of tungsten 
bronzes, 3:18964 (IS-T-798) 
TUNGSTEN CARBIDES/FAILURES 
Failure mechanisms of superhard materials when cutting 
superalloys, 3:19130 (CONF-750677-P1) 
TUNGSTEN CARBIDES/WEAR 
Failure mechanisms of superhard materials when cutting 
superalloys, 3:19130 (CONF-750677-P1) 
TUNGSTEN OXIDES/ANODIZATION 
Dendritic tungsten for solar thermal conversion, 3:17329 
TUNISIA/PETROLEUM 
Arab oil producers and alternative sources of energy, 3:18432 
TUNNELS 
Partial roadway works mechanization using a platform in roadway 
driving, 3:16490 
Types of road supports backfilling and their effects, 3:16491 
TURBINE BLADES/EROSION 
Reducing cavitation erosion in hydraulic turbines, 3:17116 
TURBINE BLADES/FABRICATION 
Development of manufacturing processes: improved technology 
for ceramic engine components. Monthly report, August 1977, 
3:19120 (Y/DA-7431) 
TURBINES 
See also GAS TURBINES 
HYDRAULIC TURBINES 
STEAM TURBINES 
TURBINES/DESIGN 
Turbine engine for automotive vehicles (Patent), 3:18734 
TURBINES/SPECIFICATIONS 
Design report. Volume 11. Mechanical specifications, 3:16372 
(FE-1521-30) 
TURBOGENERATORS 
See also HYDRAULIC TURBINES 
TURBOGENERATORS/CONTROL EQUIPMENT 
— control possibilities using dual field winding alternators, 
17476 
TURBOGENERATORS/CONTROL SYSTEMS 
Real-time computer control of a model turbo-alternator, 3:17425 
TURBOGENERATORS/MATHEMATICAL MODELS 
Synchronous machine models: a comparison in system 
performance, 3:17483 
TURBOGENERATORS/OPERATION 
Synchronous machine models: a comparison in system 
performance, 3:17483 
—— ee possibilities using dual field winding alternators, 
17476 
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TURBOGENERATORS/SPEED REGULATORS 
On-site investigation of electrohydraulic governors for water 
turbines, 3:17496 
TURBOGENERATORS/SYNCHRONIZATION 
7 synchronizer for computer controlled generating stations, 
17114 
TURBULENT FLOW/MATHEMATICAL MODELS 
Few problems and techniques in turbulent reactive systems, 
3:20194 (BNL-23184) 
TURKEY POINT-3 REACTOR/STEAM GENERATORS 
Effects of steam generation tube denting on Turkey Point 
operations, 3:17640 
TURKEY POINT-4 REACTOR/STEAM GENERATORS 
Effects of steam generation tube denting on Turkey Point 
operations, 3:17640 
TURNOVER (RADIONUCLIDES) 
See RADIONUCLIDE KINETICS 
TWO-BODY PROBLEM/SCATTERING AMPLITUDES 
Rigorous formulae for the statistical errors on the zeros and the 
partial waves in two-body reactions, 3:20231 
TWO-FIREBALL MODEL 
See FIREBALL MODEL 
TWO-PHASE FLOW/MATHEMATICAL MODELS 
Modeling two-phase flow in a swirl combustor. Final report. 
A.R.A.P. report No. 310, 3:16368 (COO-4062-5) 
TWO-PHASE FLOW/REVIEWS 
Two-phase steam flow in turbines and separators: theory, 
instrumentation, engineering (Book), 3:17428 
TYPE-II SUPERCONDUCTORS/MAGNETIC FLUX 
Flux pinning and flux flow studies in superconductors using flux 
flow noise techniques. Progress report, April 1, 1977-December 
17, 1977, 3:20437 (COO-2890-2) 
TYPE-III SUPERCONDUCTORS 
See TYPE-II SUPERCONDUCTORS 


U 


UAR 
See EGYPTIAN ARAB REPUBLIC 
UCLBL 


. See LAWRENCE BERKELEY LABORATORY 
UCLLL 
See LAWRENCE LIVERMORE LABORATORY 
UDIMET ALLOYS/CORROSION 
Hot corrosion of high temperature alloys, 3:19025 
UK ATOMIC ENERGY AGENCY 
See UKAEA 
UKAEA 
(United Kingdom Atomic Energy Authority.) 
UKAEA/MATERIAL UNACCOUNTED FOR 
‘Material unaccounted for’ (MUF), 3:17015 
UKAEA/RESEARCH PROGRAMS 
Authority's year, 3:17825 
ULTRAFILTRATION/MEMBRANES 
Separations chemistry, 3:19266 (ORNL-5297) 
ULTRAVIOLET RADIATION/BIOLOGICAL RADIATION 
EFFECTS 
Biophysical studies related to energy generation. Renewal 
proposal and progress report, 3:19967 (ORO-3798-57) 
Interactions of carcinogens with human cell DNA: damage and 
repair, 3:20014 
ULTRAVIOLET RADIATION/RADIATION MONITORING 
Measurements for the safe use of radiation, 3:19956 (NBS-SP-456) 
UNDERGROUND EXPLOSIONS 
See also NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS/DATA ACQUISITION 
SYSTEMS 
SLIFER Decipher, 3:19666 (SAND-77-0931) 
UNDERGROUND EXPLOSIONS/GROUND MOTION 
Present-day anthropogenic movements of the Earth's crust, 
3:20065 
UNDERGROUND MINING 
See also LONGWALL MINING 
UNDERGROUND MINING/MINING EQUIPMENT 
Dirt absorbing heading at Whitwick Colliery, 3:16505 
Economics of mechanized road drivage, 3:16512 
Forseeable developments in mining techniques in large coal- 
producing countries, 3:16517 
UNDERGROUND MINING/RESEARCH PROGRAMS 
Forseeable developments in mining techniques in large coal- 
producing countries, 3:16517 
UNDERGROUND MINING/SAFETY 
Are bursts and roof cave-ins avoidable by using higher support 
pressure, 3:16494 
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Underground radio communications for the protection of miners, 
3:19551 
UNDERGROUND MINING/TUNNELS 
Economics of mechanized road drivage, 3:16512 
UNDERGROUND NUCLEAR STATIONS/CONSTRUCTION 
Rock-cavity construction of a nuclear power plant: a case study, 
3:18008 
UNDERGROUND NUCLEAR STATIONS/FEASIBILITY 
STUDIES 
California's study of underground siting of nuclear power 
reactors, 3:18009 
UNDERGROUND STORAGE/SITE PREPARATION 
Emplacement hole drill evaluation and specification study. 
Volume I, 3:16977 (Y/OWI/SUB-77/22324/1) 
UNDERWATER FACILITIES 
See also OFFSHORE OPERATIONS 
UNDERWATER FACILITIES/DESIGN 
Exploitation of petroleum deposits in deep waters, 3:16616 
(CONF-750677-P 1) 
UNDERWATER FACILITIES/MULTIPLEXERS 
Intelligent multiplex system for subsurface wells (Patent), 3:19553 
UNITED ARAB EMIRATES/PETROLEUM 
Arab oil producers and alternative sources of energy, 3:18432 
UNITED ARAB REPUBLIC 
See EGYPTIAN ARAB REPUBLIC 
UNITED KINGDOM/CHEMICAL INDUSTRY 
Plastics industry: rational use of energy program pilot study (PVC 
production), 3:18478 (NATO/CCMS:-58) 
UNITED KINGDOM/COAL INDUSTRY 
Place of coal in the energy market, 3:16567 
Role of coal and UK energy prospects, 3:16576 
UNITED KINGDOM/ENERGY DEMAND 
Role of coal and UK energy prospects, 3:16576 
UNITED KINGDOM/ENERGY POLICY 
Communications on energy; and reply. The urgency of the fast 
breeder - to delay or not, 3:17716 
Energy policy: strategies for uncertainty (Book), 3:18428 
Role of coal and UK energy prospects, 3:16576 
UNITED KINGDOM/ENERGY SOURCES 
Ocean wave power, 3:17378 
UNITED KINGDOM/ENERGY SUPPLIES 
Case for UK coal in the long-term energy market, 3:16563 
Energy supply to the year 2000: global and national studies. 
Second technical report of the workshop on Alternative Energy 
Strategies (WAES) (Book), 3:18418 
Energy supply/demand integrations to the year 2000: global and 
national studies. Third technical report of the workshop on 
Alternative Energy Strategies (WAES) (Book), 3:18419 
Role of coal and UK energy prospects, 3:16576 
UNITED KINGDOM/FUEL REPROCESSING PLANTS 
Present status of reprocessing technology, basic outlines of large 
reprocessing plants, 3:16858 
Review of remote handling experience and philosophy in a 
reprocessing plant in the U.K., 3:16871 
UNITED KINGDOM/INDUSTRY 
Energy policy: strategies for uncertainty (Book), 3:18428 
UNITED KINGDOM/NATURAL GAS INDUSTRY 
New British energy era and the role of gas, 3:16757 
Northern Ireland gas industry, 3:16758 
UNITED KINGDOM/NUCLEAR POWER 
Nuclear power and the environment, 3:18003 
UNITED KINGDOM/SOLAR SPACE HEATING 
Economics of UK solar energy schemes, 3:18513 
UNITED KINGDOM/SOLAR WATER HEATING 
Economics of UK solar energy schemes, 3:18513 
UNITED STATES OF AMERICA 
See USA 
UNLOADING (REACTOR) 
See REACTOR FUELING 
URACILS 
See also BUDR 
THYMINE 
URACILS/RADIOSENSITIVITY EFFECTS 
Cytogenetic analysis of mechanism of formation of radiation- 
induced chromosome exchanges (Crepis capillaris, \ radiation), 
3:19948 
URANIUM/ADSORPTION 
Some properties and development of cultivated bioadsorbent., 
3:16927 (ORNL-tr-4432) 
URANIUM/BINDING ENERGY 
Chemistry of transuranium elements and compounds, 3:19338 
(ORNL-5297) 
Surface and thin-film studies using combined proton, electron, and 
x-ray beams, 3:18992 
URANIUM/CHEMICAL COMPOSITION 
Surface and thin-film studies using combined proton, electron, and 
x-ray beams, 3:18992 


URANIUM 233/BREEDING 


URANIUM/CHEMICAL PREPARATION 
Carbothermic reduction of uranium dioxide and some other 
reactive metal oxides in solvent metals, 3:16845 
URANIUM/DISTRIBUTION 
Rare earths, thorium, and other minor elements in sphene from 
some plutonic rocks in West-Central Alaska, 3:19743 
URANIUM/ENERGY-LEVEL TRANSITIONS 
Chemistry of transuranium elements and compounds, 3:19338 
(ORNL-5297) 
URANIUM/ENVIRONMENTAL EFFECTS 
Releases of radioactivity from uranium mills and effluent 
treatment costs (Stabilization of uranium mill tailings), 3:19725 
(CONF-771 109-63) 
URANIUM/FLUORESCENCE SPECTROSCOPY 
Fluorometric analysis for uranium in natural waters, 3-:16806 
(GJBX-77(77)) 
URANIUM/ION COLLISIONS 
Ion scattering studies of some actinide materials (E < 650 eV), 
3:20114 (LA-UR-77-2072) 
URANIUM/ION EXCHANGE 
Analytical applications of resins containing amide and polyamine 
functional groups, 3:19264 (IS-T-783) 
Synthesis and characterization of an N-(2-hydroxyethyl)- 
ethylenediaminetriacetic acid resin, 3:19263 (IS-T-770) 
Tests of a Higgins contactor for the engineering-scale resin 
loading of uranium, 3:16841 (ORNL/TM-5973) 
URANIUM/LASER WELDING 
Welding uranium with a multikilowatt, continuous-wave, carbon 
dioxide laser welder, 3:18861 (Y-2079) 
URANIUM/MARKET 
European needs for uranium in relation to world supply and 
demand, 3:16887 
URANIUM/MILL TAILINGS 
Assessment of radiological impact of the inactive uranium-mill 
tailings pile at Salt Lake City, Utah, 3:19733 (ORNL/TM-5251) 
URANIUM/MILLING 
Releases of radioactivity from uranium mills and effluent 
treatment costs (Stabilization of uranium mill tailings), 3:19725 
(CONF-771 109-63) 
URANIUM/NATURAL OCCURRENCE 
Age and uranium content of soil micas from Antarctica by the 
fission particle track replica method, 3:16789 
Th, Ra and Ur content and distribution in upland Chernozems and 
upland-steppe Chernozem-like soils (using the example of the 
steppe sones of Southeastern Transbaikal), 3:16820 (ORNL-tr- 
4501) 
URANIUM/NEUTRON TRANSPORT THEORY 
Spallation target physics and technology, 3:20385 (CONF-770107- 
) 


URANIUM/NONDESTRUCTIVE ANALYSIS 
ORO appraisal strategy involving use of NDA instrumentation, 
3:17011 (ORO-755) 
URANIUM/PHOTOCHEMISTRY 
Photochemistry relevant to nuclear waste separations: a feasibility 
study, 3:16900 (BNL-50715) 
URANIUM/PROSPECTING 
Uranium hydrogeochemical and stream sediment reconnaissance 
of the northern part of the Powder River Basin, Wyoming, 
3:16814 (LA-6654-MS) 
URANIUM/QUANTITATIVE CHEMICAL ANALYSIS 
Age and uranium content of soil micas from Antarctica by the 
fission particle track replica method, 3:16789 
URANIUM/RECOVERY 
Separations chemistry, 3:19266 (ORNL-5297) 
URANIUM/RESEARCH PROGRAMS 
Energy systems and statistics. Progress report, April-June 1977, 
3:18355 (LA-7042-PR) 
URANIUM/SOLVENT EXTRACTION 
Chemistry research and development. Research and development 
semiannual progress report, January-June 1977, 3:19339 (RFP- 
2680-A) 
Recovery of uranium from wet-process phosphoric acid by 
solvent extraction, 3:16822 
Solvent extraction kinetics of uranium and fission products, 
3:16869 
URANIUM/SPECTROPHOTOMETRY 
Determination of submilligram amounts of uranium with the 
LASL automated spectrophotometer, 3:17008 (LA-UR-77-2167) 
URANIUM/VOLTAMETRY 
Determination of plutonium/uranium ratios by controlled- 
potential coulometry at a solid electrode, 3:19226 (AERE-R- 
8794) 
URANIUM/X-RAY FLUORESCENCE ANALYSIS 
Determination of actinide elements in nuclear fuels by x-ray 
analysis, 3:19239 
URANIUM 233/BREEDING 
*83UU fusion-fission power system without reprocessing: a 
preliminary report, 3:20649 (GA-A-14635) 





URANIUM 235/CRITICALITY 


URANIUM 235/CRITICALITY 
Application of Raschig ring standard to low-enriched uranium 
fuels, 3:19417 
Reference critical experiments. Progress report, July 1, 1977- 
September 30, 1977, 3:19408 (RFP-NUREG-2715) 
URANIUM 235/GAS CENTRIFUGATION 
Layout of gas centrifuge cascades for uranium enrichment, 
3:16833 
URANIUM 235/ISOTOPE SEPARATION 
Jet membrane process for uranium enrichment, 3:16831 
URANIUM 235/LASER ISOTOPE SEPARATION 
Method for separating isotopes by means of lasers (Patent), 
34 


Seperstion process for uranium isotopes (Patent), 3:16837 
URANIUM 235/NONDESTRUCTIVE ANALYSIS 
Nondestructive testing methods for instrument supported fissile 
materials flow chec 4 system, 3:17023 (ORNL-tr-4509) 
URANIUM 235/SEPARATION NOZZLE METHOD 
Development and technical implementation of the separation 
nozzle process for enrichment of *°U, 3:16830 
—— separation of isotopic mixtures in underexpanded 
rsonic beams, 3:16829 
URAN UM 235 TARGET/NEUTRON REACTIONS 
Additional measurements of the 7°°U(n,f) cross section in! the 0.2- 
to 8.2-MeV range, 3:20341 
Direct physical measurement te nuclide yields for **>U(n/sub th,/ 
f) (A = 92 through 95), 3:203 
Reconciliation of measurements ws anti v/sub p/ for neutron- 
induced fission of uranium-235, 3:20343 
URANIUM 238/ENVIRONMENTAL TRANSPORT 
Assessment of radiological impact of the inactive uranium-mill 
tailings pile at Salt Lake City, Utah, 3:19733 (ORNL/TM-S5251) 
URANIUM 238/GAS CENTRIFUGATION 
Layout of gas centrifuge cascades for uranium enrichment, 
3:16833 
URANIUM 238/ISOTOPE SEPARATION 
Jet membrane process for uranium enrichment, 3:16831 
URANIUM 238/LASER ISOTOPE SEPARATION 
Method for separating isotopes by means of lasers (Patent), 
3:16834 
Separation process for uranium isotopes (Patent), 3:16837 
URANIUM 238/SEPARATION NOZZLE METHOD 
Development and technical implementation of the separation 
nozzle process for enrichment of *°U, 3:16830 
Velocity separation of isotopic mixtures in underexpanded 
supersonic beams, 3:16829 
URANIUM 238 REACTIONS/DEEP INELASTIC SCATTERING 
Deep inelastic collisions between very heavy nuclei, 3:20312 
(CONF-770602-) 
URANIUM 238 TARGET/NEON 20 REACTIONS 
Intranuclear cascade description of relativistic heavy-ion collisions 
(Intranuclear cascade model), 3:20332 (CONF-770602-) 
URANIUM 238 TARGET/NEUTRON REACTIONS 
Evaluation of the neutron cross sections of **°U in the thermal 
energy region. Final report, 3:20333 (EPRI-NP-167) 
Evaluation of the ***U neutron cross sections for incident neutron 
energies up to 4 keV, 3:20334 (ORNL/TM-6152) 
Inelastic neutron scattering cross sections for ***U from 0.9 to 3.1 
MeV, 3:20339 
Measurement and resonance analysis of neutron transmissions 
through four samples of 7°U (0.880 to 4.000 keV), 3:20338 
Self-indication measurements of *°*U resonance capture at 77, 
and 873 K (5 to 81 eV), 3:20337 
URANIUM 238 TARGET/URANIUM 238 REACTIONS 
Deep inelastic collisions between very heavy nuclei, 3:20312 
(CONF-770602-) 
URANIUM 238 TARGET/XENON 132 REACTIONS 
Deep inelastic collisions between very heavy nuclei, 3:20312 
(CONF-770602-) 
URANIUM 239/ENERGY LEVELS 
Measurement and resonance analysis of neutron transmissions 
through four samples of **°U. 3:20338 
Self-indication measurements of **°U resonance capture at 77, 293, 
and 873 K, 3:20337 
URANIUM ALLOYS 
See also URANIUM BASE ALLOYS 
URANIUM ALLOYS/CORROSION 
Modifications to the pattern of isothermal corrosion observed with 
a Ni/15 Cr alloy in an O./SO, atmosphere associated with 
additions of certain reactive elements, 3:19028 
URANIUM ALLOYS/MICROSTRUCTURE 
Solidification microstructures of aluminum-uranium alloys, 
3:18874 (CONF-750677-P2) 
URANIUM ALLOYS/PHYSICAL RADIATION EFFECTS 
Effect of irradiation on thorium alloys for LMFBRs (Fast 
neutrons), 3:19072 
URANIUM ALLOYS/THERMAL TESTING 
Response of Th-U sodium-bonded metal fuel under severe 
transient heating to failure, 3:17966 
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URANIUM BASE ALLOYS/SOLIDIFICATION 
Effect of solidification thermal parameters on the quality of a cast 

piece (U-10% Mo), 3:18946 (ORNL-tr-4455) 

URANIUM BORIDES/PHYSICAL PROPERTIES 
Properties of non-oxide thorium-uranium compounds, 3:19140 

URANIUM CARBIDES/HYDROLYSIS 
HTGR Fuels and Core Development Program. Quarterly 

progress report for the period ending August 31, 1977, 3:17667 
(GA-A-14479) 

URANIUM CARBIDES/PHYSICAL PROPERTIES 
Properties of non-oxide thorium-uranium compounds, 3:19140 

URANIUM CARBIDES/STATISTICAL MODELS 
Computer simulation of carbon activity and transport in UC/sub 

x/, 3:19141 

URANIUM COMPOUNDS/PHYSICAL PROPERTIES 
Properties of non-oxide thorium-uranium compounds, 3:19140 

URANIUM DEPOSITS/AERIAL PROSPECTING 
Geostatistics project of the National Uranium Resource 

Evaluation Program. Progress report, July-September 1977, 
3:16816 (LA-7050-PR) 

Study of airborne gamma-ray spectrometer data procedures, 
Casper Quadrangle, Wyoming. Volume 2, 3:16811 (GJBX- 
88(77)) 

URANIUM DEPOSITS/DATA COMPILATION 
Tectonic atlas of uranium potential in crystalline rocks of the 

eastern U.S., 3:16795 (GJBX-69(77)) 

URANIUM DEPOSITS/EXPLORATION 
National Uranium Resource Evaluation Program. Regional 

geochemical model for groundwater associated with uranium 
mineralization in northwest Texas, 3:16813 (K/UR-9) 

NDA technology for uranium resource evaluation. Progress 
report, April 1-June 30, 1977, 3:16815 (LA-6996-PR) 

Preliminary study of the geology and uranium favorability of the 
Forest City Basin in Kansas, Missouri, lowa, and Nebraska, 
3:16809 (GJBX-83(77)) 

URANIUM DEPOSITS/GEOCHEMICAL SURVEYS 
Geochemical exploration for uranium, 3:16804 (GJBX-77(77)) 
Hydrogeochemical and stream-sediment survey of the National 

Uranium Resource Evaluation (NURE) program: western 
United States. Quarterly progress report, April-June 1977, 
3:16818 (UCID-16911-77-2) 

Migration of gaseous radionuclides through soil overlying a 
uranium ore deposit: a modeling study, 3:16794 (GJBX-67-77) 

URANIUM DEPOSITS/GEOCHEMISTRY 
Exploration geochemical studies of some sandstone copper- 

uranium deposits, Bradford, Columiba, and Lycoming Counties, 
Pennsylvania, 3:16819 

Preparation of pyrite-coated sand grains for research on roll-type 
uranium deposits, 3:16790 

Replacement of uranium micas by iron hydroxides, 3:16791 

URANIUM DEPOSITS/MEETINGS 
Geology, mining, and extractive processing of uranium, 3:16792 

URANIUM DEPOSITS/PROSPECTING 
Description of quality assurance in the HSSR program and 

summary of analytical methods used, 3:16805 (GJBX-77(77)) 

Effectiveness of stream-sediment sampling along the Rio Ojo 
Caliente, New Mexico, 3:16807 (GJBX-77(77)) 

Favorability for uranium in tertiary sedimentary rocks, 
southwestern Montana, 3:16788 (GJBX-56(77)) 

Helium analysis of subsurface waters as a uranium exploration 
tool, 3:16803 (GJBX-77(77)) 

Hydrogeochemical and stream-sediment reconnaissance program 
and its relation to the NURE, 3:16799 (GJBX-77(77)) 

Preliminary study of the favorability for uranium in selected areas 
in the Basin and Range Province, Nevada, 3:16796 (GJBX- 
74(77)) 

Preliminary study of the uranium favorability of Malheur County, 
Oregon, 3:16812 (GJBX-91(77)) 

Preliminary study of uranium in Pennsylvanian and lower Permian 
strata in the Powder River Basin, Wyoming and Montana, and 
the Northern Great Plains, 3:16808 (GJBX-81(77)) 

Preliminary study of the favorability for uranium in northeastern 
Oklahoma and southeastern Kansas, 3:16810 (GJBX-84(77)) 

Results of uranium HSSR survey of the San Juan area 
southwestern Colorado, 3:16801 (GJBX-77(77)) 

Sample density investigations in lake sediment geochemical 
surveys of Canada’s uranium reconnaissance program, 3:16800 
(GJBX-77(77)) 

Symposium on hydrogeochemical and stream-sediment 
reconnaissance for uranium in the United States, 3:16798 
(GJBX-77(77)) 

Uranium favorability of southwestern Oklahoma and north-central 
Texas, 3:16797 (GJBX-75(77)) 

Uranium hydrogeochemical and stream sediment pilot survey of 
the Estancia Valley, Bernalillo, Santa Fe, San Miguel, and 
Torrance Counties, New Mexico, 3:16802 (GJBX-77(77)) 
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URANIUM DIOXIDE/CRITICALITY 
Critical separation between subcritical clusters of 2.35 wt % 7°U 
enriched UO, rods in water with fixed neutron poisons, 3:17871 
(PNL-2438) 
URANIUM DIOXIDE/EVAPORATION 
Rate effects in the dynamic vaporization of uranium dioxide 
(LMFBR), 3:18197 
Theoretical considerations of rate effects in uranium dioxide 
(LMFBR), 3:18198 
URANIUM DIOXIDE/FABRICATION 
Thoria fuel technology for CANDU-PHW reactors, 3:17684 
URANIUM DIOXIDE/FLUIDIZATION 
Fluid dynamical study of uranium dioxide, 3:16849 
URANIUM DIOXIDE/HEAT TRANSFER 
Effect of internal thermal radiation on the contact interface 
temperature, 3:19508 
URANIUM DIOXIDE/ION COLLISIONS 
Ion scattering studies of some actinide materials (E < 650 eV), 
3:20114 (LA-UR-77-2072) 
URANIUM DIOXIDE/MECHANICAL PROPERTIES 
Thoria fuel technology for CANDU-PHW reactors, 3:17684 
URANIUM DIOXIDE/MICROSTRUCTURE 
Movement of lenticular pores in mixed oxide (U,Pu)O2 nuclear 
fuel elements, 3:17965 (AERE-TP-708) 
URANIUM DIOXIDE/PHYSICAL RADIATION EFFECTS 
HEDL mixed oxide fuels fabrication development. Quarterly 
progress report, January-March 1977, 3:17710 (HEDL-TME- 
77-94) 
URANIUM DIOXIDE/PRODUCTION 
Simplified preparation of ThO2 and (Th,U)O: fuel kernels, 3:16846 
URANIUM DIOXIDE/REDUCTION 
Carbothermic reduction of uranium dioxide and some other 
reactive metal oxides in solvent metals, 3:16845 
URANIUM DIOXIDE/SINTERING 
Development of technology for the production of fuel elements 
for power reactors at the Instituto de Energia Atomica, Sao 
Paulo, 3:19116 (CONF-750677-P2) 
URANIUM DIOXIDE/SOLVENT EXTRACTION 
Research in nuclear chemistry. Progress report, March 1, 1977- 
February 28, 1978, 3:19335 (COO-1797-77) 
URANIUM DIOXIDE/VAPOR PRESSURE 
Effective equation-of-state measurements on uranium dioxide 
(LMFBR), 3:18199 
URANIUM HEXAFLUORIDE/ADSORPTION HEAT 
Chemical physics, 3:19304 (ORNL-5297) 
URANIUM HEXAFLUORIDE/ATOM-MOLECULE 
COLLISIONS 
Chemical physics, 3:19304 (ORNL-5297) 
URANIUM HEXAFLUORIDE/EXCITATION 
Separation process for uranium isotopes (Patent), 3:16837 
URANIUM ISOTOPES/ENVIRONMENTAL EFFECTS 
Ecological studies, 3:19732 (LA-6898-PR) 
URANIUM ISOTOPES/GAS CENTRIFUGATION 
Countercurrent gas centrifuge for the enrichment of U-235, 
3:16832 (K/OA-4058) 
URANIUM ISOTOPES/GENETIC EFFECTS 
Genetic studies (*°*Pu, x radiation), 3:19935 (LA-6898-PR) 
URANIUM ISOTOPES/ISOTOPE SEPARATION 
Isotope enrichment using space quantization, 3:16827 (SAND-77- 
1278) 
Procedure and apparatus for isotope exchange (Patent), 3:16828 
(MLM-2455(TR)) 
URANIUM ISOTOPES/LASER ISOTOPE SEPARATION 
Laser separation of uranium isotopes: a review, 3:16838 (K-Trans- 
168) 
Method for isotope separation with a laser (Patent), 3:16836 (LA- 
tr-77-80) 


Method of separating isotopes (Patent translation), 3:16835 (LA-tr- 


77-79) 
URANIUM MINERALS/ORIGIN 
Uranium titanate ore formations, 3:16786 
URANIUM MINES/ENVIRONMENTAL IMPACT 
STATEMENTS 
Bear Creek Project. Draft environmental statement (U mining/ 
milling in Converse County, Wyoming), 3:16821 (DOCKET- 
408452-2 
URANIUM NITRIDES/PHYSICAL PROPERTIES 
Properties of non-oxide thorium-uranium compounds, 3:19140 
URANIUM ORES/EXPLORATION 
Calibration and field test of a pulsed, delayed fission neutron 
logging probe. Final report, 3:16793 (GJBX-29(77)) 
URANIUM ORES/MILL TAILINGS 
Engineering assessment of inactive uranium mill tailings, Rifle 
Site, Rifle, Colorado. Summary of the Phase II, Title I, 3:16998 
(GJT-10S) 
Engineering assessment of inactive uranium mill tailings, Maybell 
Site, Maybell, Colorado. Summary of the Phase II, Title I, 
3:17000 (GJT-11S) 
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Engineering assessment of inactive uranium mill tailings, Gunnison 
Site, Gunnison, Colorado. Phase II, Title I, 3:17001 (GJT-12) 
Summary of the Phase II, Title I engineering assessment of 
inactive uranium mill i Tuba City site, Tuba City, 
Arizona, 3:19762 (GJT-5S) 
URANIUM ORES/MINERALIZATION 
Uranium titanate ore formations, 3:16786 
URANIUM ORES/NEUTRON-NEUTRON LOGGING 
Calibration and field test of a pulsed, delayed fission neutron 
logging probe. Final report, 3:16793 (GJBX-29(77)) 
URANIUM ORES/ORE PROCESSING 
Engineering assessment of inactive uranium mill tailings, Maybell 
site, Maybell, Colorado. Phase II, Title I, 3:16999 (GJT-11) 
Extraction of uranium from its ores (Patent), 3:16823 
URANIUM OXIDES 
See also URANIUM DIOXIDE 
URANIUM OXIDES U308 
URANIUM CXIDES/RADIATION EFFECTS 
Behavior of irradiated oxide fuel, 3:17538 
URANIUM OXIDES U308/PRODUCTION 
Uranium in western Colorado, 3:16817 (TM-199) 
URANIUM OXIDES U308/SOLVENT EXTRACTION 
Oxidative stripping process for the recovery of uranium from wet- 
process phosphoric acid (Patent), 3:16824 
URANIUM OXIDES U308/URANIUM COMPLEXES 
Oxidative stripping process for the recovery of uranium from wet- 
process phosphoric acid (Patent), 3:16824 
URANIUM RESERVES 
Energy crisis and uranium energy resources. Review, 3:17857 
URANIUM RESERVES/FORECASTING 
Estimation of potential uranium resources, 3:16787 (CONF- 


770967-1) 
URANIUM SILICIDES/PHYSICAL PROPERTIES 
Properties of non-oxide thorium-uranium compounds, 3:19140 
URANYL COMPLEXES/MOLECULAR STRUCTURE 
Aqueous systems and geothermal energy, 3:19337 (ORNL-5297) 
URBAN AREAS/AIR POLLUTION 

South Loop New Town Urban Pollutant Study: status report. 
Comparison of two proposed Franklin St. connector 
alternatives (Probable CO concentrations in South Loop area), 
3:19672 (ANL-75-XX-87) 

URBAN AREAS/COMPARATIVE EVALUATIONS 

Trends in atmospheric particulate concentrations at a location in 
the northeast United States (Rural area near New York City), 
3:19684 (BNL-23385) 

URBAN AREAS/ENERGY CONSERVATION 

International Energy Agency (IEA) Working Party on Energy 
Conservation Research and Development. Annual report, 1976- 
1977, 3:18379 (DOE/CS-0012) 

Northwest Energy Policy Project. Energy conservation policy 
evaluation: study module IA. Final report. Volume I. Summary 
report, 3:18385 (NP-22799) 

Urban planning as an impediment to energy conservation: an 
examination of potential conflicts between existing planning 
regulations and energy-conserving site-planning alternatives, 
3:18322 

URBAN AREAS/FEDERAL ASSISTANCE PROGRAMS 

Application of a time-series methodology to Federal program 
allocations (Modified Box and Jenkins method), 3:18306 
(ORNL/TM-6116) 

URBAN AREAS/MASS TRANSIT SYSTEMS 

Decreasing urban travel energy usage through transit-system 

management, 3:18587 
URBAN AREAS/PLANNING 
Solar energy utilization and its effect upon land use and urban 
planning, 3:17145 
URBAN AREAS/RAPID TRANSIT SYSTEMS 
Energy loss from downtown people movers, 3:18593 
URBAN AREAS/REGULATIONS 

Urban planning as an impediment to energy conservation: an 
examination of potential conflicts between existing planning 
regulations and energy-conserving site-planning alternatives, 
3:18322 

URBAN AREAS/SOLAR ENERGY 

Solar energy utilization and its effect upon land use and urban 

planning, 3:17145 
URBAN AREAS/TRANSPORTATION SYSTEMS 

Analysis of the incremental cost and trade-offs between energy 
efficiency and physical distribution effectiveness in intercity 
freight markets, 3:18476 (FEA/D-77/375) 

Energy evaluation of urban modes and systems: it all depends on 
how you measure it, 3:18291 

Mode shift strategies to effect energy savings in intercity 
transportation. Final report, 3:18586 (TID-28045) 

Transportation energy conservation through directed urban 
growth, 3:18594 

URETHANE/COMPRESSION STRENGTH 

High load bearing flexible urethane foams, 3:19158 (BDX-613- 

1750) 





URETHANE/FABRICATION 


URETHANE/FABRICATION 
High load bearing flexible urethane foams, 3:19158 (BDX-613- 


1750) 
URINE/MONITORING 

Concentration of mutagens from urine by adsorption with the 
nonpolar resin XAD-2: cigarette smokers have mutagenic urine, 
3:19834 

US BUREAU OF MINES/INFORMATION CENTERS 

Bureau of Mines information-publication program, 3:19548 (NBS- 

SPEC.PUBL.-463 
US COAST GUARD 

Flight evaluation of U.S. Coast Guard airborne oil surveillance 
system, 3:16694 

Local area pollution surveillance systems: a summary of the Coast 
Guard's research and development activities, 3:16693 

US COAST GUARD/EMERGENCY PLAN 

Making of a local contingency plan, 3:16715 
US COAST GUARD/POLLUTION CONTROL 

United States Coast Guard Arctic oil-pollution program, 3:16707 
US COAST GUARD/WATER POLLUTION ABATEMENT 

United States Coast Guard's pollution incident reporting system: 
its use in program management, 3:16700 

US DOE/NU AR FACILITIES 

Atmospheric Release Advisory Capability (ARAC): update 1977 
(Atmospheric monitoring of effluents from DOE nuclear 
facilities), 3:19736 (UCRL-80239) 

US DOE/PERSONNEL 

Nomination of Dr. James R. Schlesinger to be the Nation’s first 
Secretary of Energy. Hearing before the Committee on Energy 
and Natural Resources, United States Senate, Ninety-Fifth 
Congress, first session, August 3, 1977, 3:18288 

US DOE/RESEARCH PROGRAMS 

Department of Energy programs and objectives: energy 
conservation in agricultural production, 3:18378 (DOE/CS- 
0004) 

US EES 

Guide to demonstrations of energy conservation, solar energy and 
other new technologies: Energy Extension Service (Projects 
listed by state), 3:18509 (TID-28044) 

US EPA/POLLUTION CONTROL EQUIPMENT 

United States Environmental Protection Agency’s test facility 

OHMSETT: the first six months, 3:16720 
US EPA/RESEARCH PROGRAMS 
Review of U.S. Environmental Protection Agency research in oil- 
water separation technology, 3:16738 
US ERDA/BUDGETS 
ERDA: university relationships, 3:17119 (ALO/3701-76/1) 
US ERDA/PATENTS 
ERDA patent policy, 3:18527 (CONF-7605138-) 
US ERDA/RADIOACTIVE WASTE STORAGE 

Cooperative work program between ERDA/OW]I and the 
Swedish State Power Board on waste storage in mined caverns, 
3:10972 (Y/OWI/SUB-77/14268) 

US ERDA/RESEARCH PROGRAMS 

ERDA: industry relationships, 3:17120 (ALO/3701-76/1) 

ERDA: university relationships, 3:17119 (ALO/3701-76/1) 

Fossil Energy Program report, July 1975-October 1976, 3:16339 
(ERDA-77-70) 

Solar energy development, 3:17131 

Study to delineate operational safety and health problems in 
ERDA non-nuclear program, 3:20053 (ADL-79475) 

Survey of research activities of the Division of Solar Energy, 
Energy Research and Development Administration, 3:17128 

US ERDA/SOLAR ENERGY 

Survey of research activities of the Division of Solar Energy, 

Energy Research and Development Administration, 3:17128 
US FEA/BUDGETS 

Federal Energy Administration annual report, 1974-1975, 3:18424 
(TID-28031) 

US FEA/PERFORMANCE 

Federal Energy Administration annual report, 1974-1975, 3:18424 
(TID-28031) 

US NBS REACTOR 
See NBSR REACTOR 
US NRC/COMMUNICATIONS 

Structure and drafting of safeguards regulatory documents (For 
improving communication), 3:17026 (BNWL-2408) 

Structure and drafting of safeguards regulatory documents 
(Improvement of communication), 3:17027 (BNWL- 
2408(Vol.1)) 

Structure and drafting of safeguards regulatory documents (For 
improving communication), 3:17028 (BNWL- 
2408(Vol.2)(App.)) 

US NRC/RADIOACT IVE WASTE MANAGEMENT 

Nuclear Regulatory Commission low-level radioactive waste 

management program, 3:16894 (NUREG-0240) 
US NRC/REACTOR LICENSING 


a es Commission issuances, 3:17821 (NTISUB/C/ 
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Reactor licensing process: a status report, 3:17826 
USA 
See also ALASKA 
APPALACHIA 
ARIZONA 
CALIFORNIA 
COLORADO 
FLORIDA 
IDAHO 
ILLINOIS 
INDIANA 
IOWA 
KANSAS 
KENTUCKY 
MAINE 
MARYLAND 
MISSOURI 
MONTANA 
NEBRASKA 
NEVADA 
NEW JERSEY 
NEW MEXICO 
NEW YORK 
NORTH CAROLINA 
NORTH DAKOTA 
OHIO 
OKLAHOMA 
OREGON 
PENNSYLVANIA 
RHODE ISLAND 
SOUTH CAROLINA 
SOUTH DAKOTA 
TENNESSEE 
TEXAS 
UTAH 
WASHINGTON 
WISCONSIN 
WYOMING 
USA/CHEMICAL INDUSTRY 
Plastics industry: rational use of energy program pilot study (PVC 
production), 3:18478 (NATO/CCMS-58) 
USA/COAL INDUSTRY 
Regional science and energy policy: a methodology for the 
assessment of coal utilization in the northeast, 3:16561 (BNL- 
22792) 
USA/ECONOMIC POLICY 
Energy conservation and economic growth, 3:18390 
Political economy of the oil import quota (Book), 3:18446 
USA/EHV AC SYSTEMS 
Major extra high voltage transmission lines, December 31, 1975 
(Map), 3:17493 
Major ¢" — voltage transmission lines, December 31, 1976 
(Map), 3:17490 
USA/EHV DC SYSTEMS 
Major extra high voltage transmission lines, December 31, 1975 
(Map), 3:17493 
Major extra high voltage transmission lines, December 31, 1976 
(Map), 3:17490 
USA/ELECTRIC POWER 
Issues in the future supply of electricity to the Northeast (1985 and 
2000), 3:18460 (BNL-50553) 
USA/EMPLOYMENT 
Labor Market Projections Model (LMPM) report on second year 
activities, 3:18305 (LBL-6747) 
USA/ENERGY CONSUMPTION 
Intercountry differences in energy use: lessons for the United 
States, 3:18507 
USA/ENERGY DEMAND 
Forecast of likely U.S. energy supply demand balances for 1985 
and 2000 and implications for U.S. energy policy, 3:18417 
State energy flow patterns (50 states), 3:18503 
USA/ENERGY POLICY 
Economic impact of automobile travel cost increases on 
households, 3:18591 (R-1842-NSF/FEA) 
Overview of the nuclear controversy, 3:18249 
Overview of the nuclear controversy, 3:18250 
USA/ENERGY SHORTAGES 
Energy: the national situation, 3:18414 
USA/ENERGY SUPPLIES 
Energy supply to the year 2000: global and national studies. 
Second technical report of the workshop on Alternative Energy 
Strategies (WAES) (Book), 3:18418 
Energy supply/demand integrations to the year 2000: global and 
national studies. Third technical report of the workshop on 
Alternative Energy Strategies (WAES) (Book), 3:18419 
Forecast of likely U.S. energy supply demand balances for 1985 
and 2000 and implications for U.S. energy policy, 3:18417 
State energy flow patterns (50 states), 3:18503 
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USA/FALLOUT 
EPA assessment of fallout in the United States from atmospheric 
nuclear testing on September 26 and November 17, 1976 by the 
People’s Republic of China, 3:19728 (EPA-520/5-77-002) 
USA/GEOCHEMICAL SURVEYS 
Uranium hydrogeochemical and stream sediment reconnaissance 
of the northern part of the Powder River Basin, Wyoming, 
3:16814 (LA-6654-MS) 
USA/GEOTHERMAL RESOURCES 
Evaluation and targeting of geothermal energy resources in the 
southeastern United States. Progress report, April 1, 1977-June 
30, 1977, 3:17350 (VPI-SU-5103-4) 
USA/INTERNATIONAL COOPERATION 
Situation of raw materials from the point of view of world politics, 
3:18339 (AED-Conf-77-167-002) 
USA/NATURAL GAS DEPOSITS 
Gas in tight formations, 3:18456 
Outer Continental Shelf Lands Act Amendments of 1977. Report 
by the Ad Hoc Select Committee on the Outer Continental 
Shelf together with additional, supplemental, dissenting, 
minority, and additional minority views, to accompany H.R. 
1614, 3:18447 
Petroleum resources, 3:16589 
Resource potential of gas in tight formations, 3:16742 
Supply of — gas from geopressured zones: engineering and 
costs, 3:1674 
USA/NUCLEAR INDUSTRY 
Review of the uranium industry in the U.S.A., 3:16848 
USA/NUCLEAR POWER PLANTS 
Comparative analysis of United States and French nuclear power 
plant siting and construction regulatory policies, 3:17829 
Opportunities for improvement in the siting of nuclear power 
plants, 3:18011 
USA/PETROLEUM DEPOSITS 
Outer Continental Shelf Lands Act Amendments of 1977. Report 
by the Ad Hoc Select Committee on the Outer Continental 
Shelf together with additional, supplemental, dissenting, 
minority, and additional minority views, to accompany H.R. 
1614, 3:18447 
Petroleum resources, 3:16589 
Stimulating recovery from heavy oil resources: mid-continent 
area, 3:16672 
USA/PETROLEUM INDUSTRY 
Political economy of the oil import quota (Book), 3:18446 
USA/RADIATION HAZARDS 
Radiological quality of the environment in the United States, 1977 
(Radiation dose to U.S. population from various sources of 
ionizing and nonionizing radiations (1977 summary report)), 
3:19951 (EPA-520/1-77-009) 
USA/RADIATION MONITORING 
EPA assessment of fallout in the United States from atmospheric 
nuclear testing on September 26 and November 17, 1976 by the 
People’s Republic of China, 3:19728 (EPA-520/5-77-002) 
USA/RADIATION PROTECTION 
Report of State and local radiological health programs, fiscal year 
1976, 3:19952 (FDA-77-8034) 
USA/RESIDENTIAL SECTOR 
Societal needs and energy use in the design of human settlements, 


3:18321 
USA/TRANSPORTATION SYSTEMS 
National energy transportation. Volume I. Current systems and 
movements. Report prepared by the Congressional Research 
Service accompanied by maps jointly prepared by the U.S. 
Geological Survey and the Congressional Research Service (19 
maps), 3:18369 
USA/URANIUM BEPOSITS 
Tectonic atlas of uranium potential in crystalline rocks of the 
eastern U.S., 3:16795 (GJBX-69(77)) 
USA/WIND POWER 
Annual report of the wind characterisitics program element, April 
1976-June 1977, 3:17380 (BNWL/WIND-10) 
Wind energy mission analysis. Executive summary, 3:17383 
(SAN/1075-1/3) 
USA/WIND POWER PLANTS 
Annual report of the wind characterisitics program element, April 
1976-June 1977, 3:17380 (BNWL/WIND-10) 
Wind energy mission analysis. Executive summary, 3:17383 
(SAN/1075-1/3) 
USSR/ENERGY POLICY 
International energy crisis and the Socialist countries, 3:18316 
USSR/ENERGY SOURCES 
Methodological aspects of estimating the efficiency of utilization 
of fuel and energy resources, 3:18350 (DOE-tr-25) 
USSR/ENHANCED RECOVERY 
Enhanced oil recovery is an important way to increase oil 
resources, 3:16662 
USSR/FUELS 
Methodological aspects of estimating the efficiency of utilization 
of fuel and energy resources, 3:18350 (DOE-tr-25) 


VAN DE GRAAFF ACCELERATORS/USES 


USSR/NATURAL GAS DEPOSITS 
Distribution of potential hydrocarbon resources in the USSR and 
its bearing on prospect evaluation, 3:16587 
Evaluation methods of hydrocarbon potential reserves in East 
Siberia, 3:16745 
Methods used in the USSR for estimating potential petroleum 
resources, 3:18 
Status of the USSR natural gas industrial potential and future 
prospects, 3:16752 
USSR/NATURAL GAS INDUSTRY 
Status of the USSR natural gas industrial potential and future 
prospects, 3:16752 
USSR/PETROLEUM DEPOSITS 
Distribution of potential hydrocarbon resources in the USSR and 
its bearing on prospect evaluation, 3:16587 
Evaluation methods of hydrocarbon potential reserves in East 
Siberia, 3:16745 
Methods used in the USSR for estimating potential petroleum 
resources, 3:18444 
USSR/RADIOACTIVE MINERALS 
Th, Ra and Ur content and distribution in upland Chernozems and 
upland-steppe Chernozem-like soils (using the example of the 
steppe sones of Southeastern Transbaikal), 3:16820 (ORNL-tr- 


4501) 
UTAH/OIL SAND DEPOSITS 
Activity on the production of energy from tar sands of the United 
States, 3:16773 
UTERUS/RADIATION DOSES 
SFACTOR: a computer code for calculating dose equivalent to a 
target organ per microcurie-day residence of a radionuclide in a 
source organ, 3:19993 (ORNL/NUREG/TM-85) 


Vv 


V-1 REACTOR (BOHUNICE) 
See BOHUNICE V-1 REACTOR 
VACUUM MELTING/MASS TRANSFER 
Metal transfer during vacuum consumable arc remelting, 3:18856 
(SAND-77-1410) 
VACUUM SYSTEMS/DESIGN 
Surge-damping vacuum valve, 3:19518 (UCRL-52347) 
VACUUM SYSTEMS/GASKETS 
Waveguide vacuum gasket for waveguide flanges Mod K (26 Apr 
1963) (Engineering Materials) (One drawing), 3:19519 (CAPE- 
2606) 


VACUUM SYSTEMS/PERFORMANCE 
Applied vacuum technology on the field of nuclear fusion, 3:20774 
VACUUM SYSTEMS/VALVES 
Surge-damping vacuum valve, 3:19518 (UCRL-52347) 
VALENCE/BIOCHEMICAL REACTION KINETICS 
Initial localization of free valence in the nucleoprotein complex 
with exposure of frozen aqueous solutions thereof to radiation 
(Gamma radiation), 3:19930 
VALVES/DESIGN 
Large rectangular bellows valve, 3:20768 (UCRL-79751) 
Liquid-metal valves (LMFBR), 3:17728 
Preliminary drawings for the type I, II, III, and IV valves (28 Dec 
1976) (Engineering Materials) (64 drawings-valves for coal 
gasification system), 3:16400 (CAPE-2579) 
VALVES/INSTALLATION 
Positioning tool (Patent), 3:19448 
VALVES/MATERIALS 
Valve applications at the SYNTHANE Plant in mixed phase 
erosive service, 3:16365 (COO-0003/13) 
VALVES/OPERATION 
Valve applications at the SYNTHANE Plant in mixed phase 
erosive service, 3:16365 (COO-0003/13) 
VALVES/PERFORMANCE 
Liquid-metal valves (LMFBR), 3:17728 
VALVES/SPECIFICATIONS 
Desiga report. Volume 11. Mechanical specifications, 3:16372 
(FE-1521-30) 
VAN DE GRAAFF ACCELERATORS/MODIFICATIONS 
Upgrading of single stage accelerators, 3:19614 
VAN DE GRAAFF ACCELERATORS/OPERATION 
Annual report, 1977 (Nuclear Physics Lab., Univ. of Washington), 
3:20249 (RLO/ 1388-362) 
VAN DE GRAAFF ACCELERATORS/USES 
Continuous time sequential analysis of air particulate matter with 
proton beams, 3:19608 
High resolution studies of shallow surface layers, 3:19613 
ee induced x-ray emission analysis of archaeological artifacts, 
:19607 
Scanning proton microprobe in an atmospheric environment, 
3:19636 





VANADIUM/DIFFUSION 


VANADIUM/DIFFUSION 
Diffusion and electrotransport of metallic solutes in thorium metal, 


3:18948 
VANADIUM/DISTRIBUTION 
—_ agi: thorium, and other minor elements in sphene from 
lutonic rocks in West-Central Alaska, 3:19743 
VANADI M/ION COLLISIONS 
X-ray cross sections in ion-atom collisions, 3:20130 
VANADIUM/ION MICROPROBE ANALYSIS 
Ion microprobe studies of surface effects of materials related to 
fission and fusion reactors, 3:19253 
VANADIUM/IRRADIATION PROCEDURES 
LPTR irradiation of LLL vanadium tensile specimens and LLL 
Nb-1Zr tensile specimens, 3:19061 (UCID-17668) 
VANADIUM/ NEUTRON REACTIONS 
Fast-neutron cross sections of vanadium (1.0 to 5.5 MeV; total and 
differential elastic and inelastic scattering cross sections), 


3:20301 
VANADIUM/NITRIDATION 
Nitriding of refractory metals and alloys, 3:19034 
VANADIUM/PHYSICAL RADIATION EFFECTS 
LPTR irradiation of LLL vanadium tensile specimens and LLL 
Nb-1Zr tensile specimens, 3:19061 (UCID-17668) 
X-ray cross sections in ion-atom collisions, 3:20130 
VANADIUM/X-RAY EMISSION ANALYSIS 
Investigation of elemental analysis of water samples by radio-alpha 
induced x-ray emission spectroscopy, 3:19242 
VANADIUM 52/BETA-MINUS DECAY 
Levels of 5*Cr populated in the decay of °*V, °*?Mn/sup g/ and in 
the sequence Fe — °2Mn/sup m/ — 82Cr, 3:20292 
VANADIUM 54/BETA-MINUS DECAY 
Beta decay of ** °° V and the mass of *°V, 3:20296 
VANADIUM 55/BETA-MINUS DECAY 
Beta decay of ** °° V and the mass of *°V, 3:20296 
Studies of '*Be and other off-stability nuclei, 3:20261 (BNL-23361) 
VANADIUM 55/MASS DEFECT 
Beta decay of ** °°V and the mass of *°V, 3:20296 
VANADIUM ALLOYS 
See also VANADIUM BASE ALLOYS 
VANADIUM ALLOYS/CORROSION 
Modifications to the pattern of isothermal corrosion observed with 
a Ni/15 Cr alloy in an O2/SO, atmosphere associated with 
additions of certain reactive elements, 3:19028 
VANADIUM ALLOYS/CRACKS 
Fatigue crack growth rates of structural alloys at 4K, 3:18934 
VANADIUM ALLOYS/FATIGUE 
Fatigue crack growth rates of structural alloys at 4K, 3:18934 
VANADIUM ALLOYS/FRACTURE PROPERTIES 
Treatment of the subject of tearing instability, 3:18915 (NUREG- 


0311) 
VANADIUM ALLOYS/MACHINING 
Impact of surface integrity on machining productivity, 3:18846 
(CONF-750677-P1) 
VANADIUM BASE ALLOYS/SUPERCONDUCTIVITY 
Crystal-chemical laws in A3B superconducting compounds with 
an A-15 lattice, 3:18974 
VANADIUM HYDRIDES/GRAIN ORIENTATION 
Stress induced reorientation of vanadium hydride, 3:19125 (IS-T- 


1) 
VANADIUM HYDRIDES/TENSILE PROPERTIES 
Stress induced reorientation of vanadium hydride, 3:19125 (IS-T- 


771) 
VANADIUM OXIDES/CORROSIVE EFFECTS 
Vanadium pentaoxide corrosion, 3:19029 
VANADIUM OXIDES/CRYSTAL-PHASE 
TRANSFORMATIONS 
Optical constants and electrical properties of thin VO: films near 
the phase transition, 3:19136 
VANADIUM OXIDES/ELECTRIC CONDUCTIVITY 
Optical constants and electrical properties of thin VO: films near 
the phase transition, 3:19136 
VANADIUM OXIDES/OPTICAL PROPERTIES 
Optical constants and electrical properties of thin VO: films near 
the phase transition, 3:19136 
VANADIUM OXIDES/PRODUCTION 
Uranium in western Colorado, 3:16817 (TM-199) 
VANPOOLING/ENERGY ANALYSIS 
Guidelines for travel demand analyses of program measures to 
promote carpools, vanpools, and public transportation, 3:18381 
(FEA/B-77/331) 
VAPOR DEPOSITED COATINGS/OPTICAL PROPERTIES 
Selective absorber coatings by interference techniques, 3:17310 
VAPOR INCINERATORS 
See AFTERBURNERS 
VAPORS 
See also WATER VAPOR 
VAPORS/THERMODYNAMICS 
Se of the fuel fragmentation gas (BWR, PWR), 
| 
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VARIABILITY (BIOLOGICAL) 
See BIOLOGICAL VARIABILITY 
VARIABILITY (GENETIC) 
See GENETIC VARIABILITY 
VECTOR MESONS 
(Mesons with spin-one.) 
See also PSI RESONANCES 
VECTOR MESONS/DECAY 
Decays ~ heavy vector mesons into Higgs particles, 3:20216 
VEGETAB 
(Edible ae of, a. only.) 
See also LE _ 


POTA TOES 
SOYBEANS 
SPINACH 
VEGETABLES/PRODUCTION 
ergy aed = crop production: vegetables, 3:18603 
VEGETATI 


See also AUTOMOBILES 
BUSES 


ELECTRIC-POWERED VEHICLES 
HYBRID ELECTRIC-POWERED VEHICLES 
TRUCKS 
VEHICLES/SPEED REGULATORS 
Fuel economizing system (Patent), 3:18717 
VENEZUELA/PETROLEUM DEPOSITS 
Heavy crudes of Venezuela: an alternative for the future, 3:16679 
VENTILATION/CONTROL SYSTEMS 
Control manufacturer's view of R and D needs for energy 
conservation, 3:18530 (CONF-7605138-) 
VENTILATION/ENERGY CONSERVATION 
es controls and the new energy design era, 
18284 


VERSENE 
See EDTA 
VERTEBRATES 
See also AMPHIBIANS 
BIRDS 
FISHES 


MAMMALS 
VERTEBRATES/HEMATOPOIETIC SYSTEM 
Regulation of stem cells after local bone marrow injury: the role 
of an osseous environment (Book: stem cells), 3:19913 
VESSELS (PRESSURE) 
See PRESSURE VESSELS 
VIETNAM - NORTH 
See NORTH VIETNAM 
VIETNAM - SOUTH 
See SOUTH VIETNAM 
VINYL MONOMERS/CHEMICAL RADIATION EFFECTS 
lonic polymerization and related processes at high dose rates, 
3:19329 
VIRIAL THEOREM 

(In mechanics only.) 

Note on the complex transformation method and the extended 
virial theorem for treating resonances in the continuous 
spectrum, 3:20152 

VIRUSES 
See also BACTERIOPHAGES 
VIRUSES/BIOCHEMICAL REACTION KINETICS 

Specific cell RNA mediators and the mechanism of Fv-1 gene 

restriction, 3:19904 (CONF-770979-1) 
VIRUSES/BIOLOGICAL RADIATION EFFECTS 

Radiation and biophysical studies on cells and viruses. Progress 
report, April 1, 1976-June 30, 1977 (Gamma radiation, alpha 
particles), 3:19937 (ORO-2832-184) 

VIRUSES/CARCINOGENESIS 

Viruses of eels with and without stomatopapillomas (Anguilla 

anguilla, A. vulgaris), 3:19898 
VIRUSES/INFECTIVITY 

Interaction of chemical pollutants and virus in a crustacean: a 
novel bioassay system, 3:20032 

Viruses of eels with and without stomatopapillomas (Anguilla 
anguilla, A. vulgaris), 3:19898 

VIRUSES/MOSAICISM 
Blocked 5’ termini in brome mosaic virus RNA, 3:19849 
VITAMIN B-12/CHEMICAL REACTION KINETICS 

Kinetics of electron transfer between vitamin B,2 compounds, 

3:19314 
VITAMIN B-2 

See RIBOFLAVIN 
VITAMIN D-3 

See CHOLECALCIFEROL 
VOIDS/GROWTH 

Void growth kinetics: an assessment of the theory, 3:19043 
(CONF-760673-) 
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VOIDS/MATHEMATICAL MODELS 
Continuum description of void nucleation, 3:19066 
VOIDS/NUCLEATION 
Continuum description of void nucleation, 3:19066 
Nucleation of voids and other irradiation-produced defect 
aggregates, 3:19042 (CONF-760673-) 
VOIDS/SWELLING 
Effects of defect wiping one radiation-induced solute segregation 
on void swelling, 3:1 (CONF-760673-) 
VOLATILE MATTER/CHEMICAL ANALYSIS 
Analysis of — compounds in water to support health effects 
studies, 3:19787 
VOLCANOES/GEOLOGICAL SURVEYS 
Search for shallow magma accumulations at Augustine Volcano. 
Progress report, 3:17349 (RLO/2229/T008-1) 
VOLCANOES/GEOPHYSICAL SURVEYS 
Search for shallow magma accumulations at Augustine Volcano. 
Progress report, 3:17349 (RLO/2229/T008-1) 
VOLTAIC CELLS 
See ELECTRIC BATTERIES 
VORTICES (MAGNETIC) 
See MAGNETIC FLUX 
VRAIN REACTOR/FUEL RODS 
Contributions to fuel rod process development studies for the Fort 
St. Vrain HTGR, 3:17673 
VRAIN REACTOR/PRESSURE VESSELS 
Fort St. Vrain Plant Surveillance and Testing Program. Quarterly 
rogress report for the period ending September 30, 1977, 
:17669 (GA-A-14626) 
VRAIN REACTOR/REACTOR START-UP 
Rise in power test program at the Fort St. Vrain HTGR, 3:17676 
VRAIN REACTOR/STEAM GENERATORS 
Fort St. Vrain Plant Surveillance and Testing Program. Quarterly 
progress report for the period ending September 30, 1977, 
3:17669 (GA-A-14626) 


Ww 


WALLS/THERMAL EFFICIENCY 

Energy performance guidelines, 3:18479 (NP-22176) 

Energy performance guidelines. Appendix, 3:18480 (NP-22176/1) 
WANKEL ENGINES/DESIGN 

Compound spark-ignition and diesel engine (Patent), 3:18750 
WASHINGTON/COASTAL WATERS 

Chemical and geochemical studies off the coast of Washington. 
Report of progress, September 1976-August 1977, 3:20079 
(RLO/2225/T24-20) 

Pollutant transport and sediment dispersal in the Washington- 
Oregon coastal zone. Report of progress, October 1976- 
September 1977, 3:20081 (RLO/2225/T25-20) 

WASHINGTON/CONTINENTAL SHELF 

Observations from moored current meters on the Washington 
continental shelf, February 1971-February 1974. Special report 
No. 65, 3:20080 (RLO/2225/T25-19) 

Preliminary report, R/V Thomas G. Thompson, cruise TT111, 
Westport, Washington, to Seattle, Washington, 15 September-5 
October 1976, 3:20082 (RLO/2225/T26-44) 

WASHINGTON/ENERGY SOURCES 

Energy Northwest: Alaska, Idaho, Oregon, and Washington, 

3:18409 (BNWL-SA-6336) 
WASHINGTON/WATER POLLUTION 

Hydrocarbon studies in Pugent Sound and off the Washington 
Coast. Progress report, March 1976-February 1977 (Natural 
distribution in marine organisms and sediments and 
contamination by petroleum), 3:19768 (RLO/2225/T40-2) 

WASPALOY/CORROSION 
Hot corrosion of high temperature alloys, 3:19025 
WASTE DISPOSAL 
See also RADIOACTIVE WASTE DISPOSAL 
SANITARY LANDFILLS 
STACK DISPOSAL 
WASTE DISPOSAL/MATHEMATICAL MODELS 

Buoyant jets in natural flows: development of a mathematical 
model (Model to calculate the spreading of a jet or plume 
ejected into the ocean or atmosphere), 3:19677 (ANL-Trans- 
1107 


1 
WASTE HEAT/ENVIRONMENTAL EFFECTS 
Further studies of the impact of waste heat release on simulated 
global climate. Part I (Energy park in mid-latitude eastern 
Atlantic Ocean), 3:19742 (RM-77-15) 
Impact of waste heat release on simulated global climate (Energy 
parks), 3:19741 (RM-76-79) 
WASTE HEAT UTILIZATION 
Case study applications of venture analysis. Fifth monthly report, 
October 1977, 3:18372 (FE-2685-05) 


WATER 


WASTE HEAT UTILIZATION/ECONOMICS 
Case study applications of venture analysis. Second monthly 
report, July 1977, 3:18621 (FE-2685-2) 
Case study applications of venture analysis. Third monthly report, 
August 1977, 3:18622 (FE-2685-03) 
WASTE HEAT UTILIZATION/RESEARCH PROGRAMS 
Case study applications of venture analysis. Third monthly report, 
August 1977, 3:18622 (FE-2685-03) 
WASTE OILS/CENTRIFUGATION 
Evaluation of a unique centrifuge for separation of oil from ship 
discharge water, 3:19776 (CONF-730386-) 
WASTE OILS/RECYCLING 
Comparison of BERC re-refining process with acid/clay/ 
distillation process, 3:16683 (BERC/RI-77/19) 
Process for regenerating lubricating oils (Patent), 3:16685 
Waste oil recycling study: technical, economic, and environmental 
assessment of used oil recovery and disposal for Ontario 
(Comparative evaluation of fine processes), 3:16684 (NP-22491) 
WASTE PROCESSING PLANTS/DESIGN 
Reverse osmosis pilot plant studies for the purification and reuse 
of effluent from a sanitary waste treatment plant, 3:18634 (RFP- 
2476) 
WASTE PROCESSING PLANTS/ENERGY CONSERVATION 
Strategies for energy-efficient water-supply and wastewater 
systems, 3:18506 
WASTE PROCESSING PLANTS/OPERATION 
Reverse osmosis pilot plant studies for the purification and reuse 
of effluent from a sanitary waste treatment plant, 3:18634 (RFP- 
2476) 
WASTE PROCESSING PLANTS/POWER DEMAND 
Strategies for energy-efficient water-supply and wastewater 
systems, 3:18506 
WASTE SOLUTIONS 
See LIQUID WASTES 
WASTE WATER 
Navy shipboard investigation of oily wastes, 3:16698 
WASTE WATER/BIOLOGICAL EFFECTS 
Distribution of neoplasms and other diseases in marine fishes 
relative to the discharge of waste water, 3:20040 
WASTE WATER/CENTRIFUGATION 
Evaluation of a unique centrifuge for separation of oil from ship 
discharge water, 3:19776 (CONF-730386-) 
WASTE WATER/HEALTH HAZARDS 
International cooperation in studying the health aspects of organic 
contaminants in indirectly reused waste water, 3:19919 
Investigation of mutagenic effects of products of ozonation 
reactions in water, 3:20060 
WASTE WATER/HEAT RECOVERY 
Heat recovery from waste water in domestic buildings, 3:18575 
WASTE WATER/MONITORING 
Local area pollution surveillance systems: a summary of the Coast 
Guard's research and development activities, 3:16693 
WASTE WATER/PURIFICATION 
Reverse osmosis pilot plant studies for the purification and reuse 
of effluent from a sanitary waste treatment plant, 3:18634 (RFP- 
2476) 
WASTE WATER/RECYCLING 
Reverse osmosis pilot plant studies for the purification and reuse 
of effluent from a sanitary waste treatment plant, 3:18634 (RFP- 
2476) 
Wastewater resources in North Central Texas, 3:18635 
Water reuse achieved by zero discharge of aqueous waste, 3:16909 
(RFP-2479) 
WASTE WATER/STORAGE 
Strategies for energy-efficient water-supply and wastewater 
systems, 3:18506 
WASTE WATER/TRANSPORT 
Strategies for energy-efficient water-supply and wastewater 
systems, 3:18506 
WASTE WATER/ULTRAFILTRATION 
Oil-water separation with noncellulosic ultrafiltration systems, 
3:16739 
WASTE WATER/WASTE PROCESSING 
Advanced water treatment for fluoride-containing waste water, 
3:17003 (RFP-Trans-231) 
Membrane methods of separating solutions and their possible uses 
in coking plants, 3:16354 
Strategies for energy-efficient water-supply and wastewater 
systems, 3:18506 
WASTE WATER/WATER TREATMENT 
International cooperation in studying the health aspects of organic 
contaminants in indirectly reused waste water, 3:19919 
WATER 
See also DRINKING WATER 
GROUND WATER 
SEAWATER 
SURFACE WATERS 





WATER/ABSORPTION 


WATER/ABSORPTION 

Characterization of titanium metal powder by pulsed NMR, 

3:18966 (MLM-2465(OP)) 
WATER/CHEMICAL ANALYSIS 

Investigation of elemental analysis of water samples by radio-alpha 
induced x-ray emission spectroscopy, 3:19242 

Ozone oxidation of organic sequestering agents in water prior to 
the determination of trace metals by anodic stripping 
voltammetry, 3:19232 

Simplified resin sorption for measuring selected contaminants, 
3:19234 

WATER/CHEMICAL REACTIONS 

Chemical alteration of a granitic rock, 3:20071 (Y/OWI/SUB-77/ 
14268) 

Investigation of mutagenic effects of products of ozonation 
reactions in water, 3:2 

WATER/CHLORINATION 

Ecological impact of chloro-organics produced by chlorination of 

cooling tower waters, 3:19781 (CONF-770961-2) 
WATER/CORROSIVE EFFECTS 

Corrosion mechanisms of metals and alloys in multicomponent 

oxidative environments, 3:19015 
WATER/ELECTRONIC STRUCTURE 

Determination of the size-consistency error in the single and 

double excitation configuration interaction model, 3:20155 
WATER/FILM BOILING 

Study of the phenomenon of local boiling at low heat fluxes with 
respect to different metallic surfaces and coolants under laminar 
flow conditions, 3:19511 

WATER/INFORMATION CENTERS 

Water Resources Scientific Information Center (WRSIC), 3:20835 

(NBS-SPEC.PUBL.-463) 
WATER/QUANTITATIVE CHEMICAL ANALYSIS 

Infrared determination of oily matter extracted from water by 

Freon 113, 3:16692 
WATER/SEPARATION PROCESSES 

Oil-water separation with noncellulosic ultrafiltration systems, 
3:16739 

Review of U.S. Environmental Protection Agency research in oil- 
water separation technology, 3:16738 

WATER/TRANSPORT 

Strategies for energy-efficient water-supply and wastewater 

systems, 3:18506 
WATER/WATER TREATMENT 

Strategies for energy-efficient water-supply and wastewater 

systems, 3:18506 
WATER/X-RAY EMISSION ANALYSIS 
Investigation of elemental analysis of water samples by radio-alpha 
induced x-ray emission spectroscopy, 3:19242 
WATER COOLED REACTORS 
See also ACPR REACTOR 
BWR TYPE REACTORS 
HFIR REACTOR 
PWR TYPE REACTORS 
WATER COOLED REACTORS/FAILED ELEMENT 

DETECTION 

Method of detecting failed fuel in a reactor (Patent), 3:17596 

Method of detecting failed fuels within reactor (Patent), 3:17586 

Nuclear fuel element (Patent), 3:17584 

WATER COOLED REACTORS/FUEL CYCLE 

Alternative fuel cycle technology. Progress report, July 1- 
September 30, 1977, 3:16906 (ICP-1131) 

HEDL contribution to SRL alternate fuel cycle technology 
program. Quarterly report. July-September 1977, 3:16854 
(HEDL-TC-902-3) 

Light water reactor fuel reprocessing program. Quarterly progress 
report for the period ending September 30. 1977, 3:16853 (GA- 
A-14660) 

Production equipment development needs for a 700 metric ton/ 
year light water reactor mixed oxide fuel manufacturing plant, 
3:16839 (BNWL-2414) 

WATER COOLED REACTORS/PRIMARY COOLANT 

CIRCUITS 

Atomic power plant (Patent), 3:17589 

WATER COOLED REACTORS/REACTOR ACCIDENTS 

Verifications of the main experiments C2, C3, and C5 of the 
research project RS 50 pressure dissemination in containment” 
(Internal report MRR-I-56), 3:18131 (X-GW-TR-(53)) 

WATER COOLED REACTORS/REACTOR COOLING 

SYSTEMS 

Atomic power plant (Patent), 3:17587 

Device for monitoring radioactivity of cooling water in a nuclear 
reactor (Patent), 3:17957 

WATER CURRENTS 
High current control of floating oil, 3:16721 
WATER CURRENTS/DATA COMPILATION 

Observations from moored current meters on the Washington 
continental shelf, February 1971-February 1974. Special report 
No. 65, 3:20080 (RLO/2225/T25-19) 
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WATER CURRENTS/DEPTH 
Observations from moored current meters on the Washington 
continental shelf, February 1971-February 1974. Special report 
No. 65, 3:20080 (RLO/2225/T25-19) 
WATER HAMMER/MATHEMATICAL MODELS 
Analysis of the method of Streeter and Wylie for multidienensional 
wave propagation, 3:17872 (SAND-77-0549) 
WATER HEATERS 
See also ANNUAL CYCLE ENERGY SYSTEM 
WATER HEATERS/ENERGY CONSUMPTION 
Energy consumption data base. Volume III, Chapter 7. Household 
sector. Final report, 3:18493 (TID-27992) 
WATER MODERATED REACTORS 
See also ACPR REACTOR 
BWR TYPE REACTORS 
HFIR REACTOR 
PWR TYPE REACTORS 
WATER MODERATED REACTORS/REACTOR CONTROL 
SYSTEMS 
Reevaluation of the spectral shift control reactor, 3:17626 
WATER MODERATED REACTORS/REACTOR KINETICS 
Reevaluation of the spectral shift control reactor, 3:17626 
WATER MODERATED REACTORS/REACTOR LATTICE 
PARAMETERS 
Analysis of light- and Heavy-water-moderated ***UO2/ThO2 
lattices with ENDF/B-IV data, 3:17908 
WATER POLLUTION 
Chemical pollutants in relation to diseases in fish, 3:19799 
Neoplastic disease in bivalve mollusks from Oregon estuaries with 
emphasis on research on proliferative disorders in Yaquina Bay 
oysters, 3:19901 
Partitioning of polycyclic aromatic hydrocarbons between 
dissolved and particulate phases in natural waters, 3:19801 
WATER POLLUTION/BIODEGRADATION 
Effects of microbial activity on aquatic pollutants, 3:19792 
WATER POLLUTION/BIOLOGICAL ACCUMULATION 
Occurrence and fate of organic and inorganic contaminants in 
marine animals, 3:19790 
WATER POLLUTION/BIOLOGICAL EFFECTS 
Distribution of neoplasms and other diseases in marine fishes 
relative to the discharge of waste water, 3:20040 
Environmental omg en studies in fishes of the Great Lakes 
of North America, 3:2004 
Health implications of a contaminants in man, 3:19918 
In vitro metabolism of xenobiotics in some marine animals, 3:19797 
Interaction of chemical pollutants and virus in a crustacean: a 
novel bioassay system, 3:20032 
Neoplasms in estuarine mollusks and approaches to ascertain 
causes (Macoma balthica), 3:20029 
Prevalence of neoplasia in 10 New England populations of the 
soft-shell clam (Mya arenaria), 3:19798 
Role of the registry of tumors in lower animals in the study of 
environmental carcinogenesis in aquatic animals, 3:20030 
Some parasites and diseases of estuarine fishes in polluted habitats 
of Mississippi, 3:19796 
Systematic collaborative studies on neoplasms in marine animals as 
related to the environment, 3:19902 
Tissue lesions of tiger salamanders (Ambystoma tigrinum): 
relationship to sewage effluents, 3:19794 
Viruses of eels with and without siomatopapil'omas (Anguilla 
anguilla, A. vulgaris), 3:19898 
WATER POLLUTION/BIOLOGICAL INDICATORS 
Indicators of heavy-metal contamination in the Looe Estuary 
(Cornwall) with particular regard to silver and lead, 3:19800 
WATER POLLUTION/CHEMICAL ANALYSIS 
Analysis of organic compounds in water to support health effects 
studies, 3:19787 
Extraction and identification of organic micropollutants: reverse 
osmosis method, 3:19788 
Identification and distribution of inorganic components in water: 
what to measure, 3:19789 
WATER POLLUTION/DATA ACQUISITION 
Analysis of organic compounds in water to support health effects 
studies, 3:19787 
WATER POLLUTION/DATA COMPILATION 
International Pollution Alert Network (IPAN). Review of 
pollution events in 1974, 3:19695 (NP-22726) 
WATER POLLUTION/ENVIRONMENTAL EFFECTS 
Effects of environmental stress on the community structure and 
productivity of salt marsh epiphytic communities. Progress 
report, September 1, 1976-August 31, 1977, 3:19782 (COO-3254- 
34) 
Environmental status of the Lake Michigan region. Volume 6. 
Zoobenthos of Lake Michigan, 3:19766 (ANL/ES-40(Vol.6)) 
WATER POLLUTION/EXPERIMENT PLANNING 
Salt marsh microcosm: an experimental unit for marine pollution 
studies, 3:20021 (CONF-730386-) 
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WATER POLLUTION/GLOBAL ASPECTS 
International Pollution Alert Network (IPAN). Review of 
pollution events in 1974, 3:19695 (NP-22720) 
WATER POLLUTION/HEALTH HAZARDS 
Analysis of organic compounds in water to support health effects 
studies, 3:19787 
Aquatic pollutants and biologic effects with emphasis on 
neoplasia, 3:19786 
Association of biorefractories in drinking water and body burden 
in people, 3:19917 
Health implications of water contaminants in man, 3:19918 
Role of the National Cancer Institute in the National Cancer 
Program on environmental carcinogens, 3:20049 
Some parasites and diseases of estuarine fishes in polluted habitats 
of Mississippi, 3:19796 
WATER POLLUTION/LEGAL ASPECTS 
Aquatic pollutants and biologic effects with emphasis on 
neoplasia, 3:19786 
WATER POLLUTION/MATHEMATICAL MODELS 
Buoyant jets in natural flows: development of a mathematical 
model (Model to calculate the spreading of a jet or plume 
ejected into the ocean or atmosphere), 3:19677 (ANL-Trans- 


1107) 
WATER POLLUTION/MEETINGS 
Aquatic pollutants and biologic effects with emphasis on 
neoplasia, 3:19786 
WATER POLLUTION/MONITORING 
Environmental carcinogenesis studies in fishes of the Great Lakes 
of North America, 3:20041 
WATER POLLUTION/QUANTITATIVE CHEMICAL 
ANALYSIS 
Infrared determination of oily matter extracted from water by 
Freon 113, 3:16692 
WATER POLLUTION/REGULATIONS 
International cooperation in studying the health aspects of organic 
contaminants in indirectly reused waste water, 3:19919 
WATER POLLUTION/SAMPLING 
Extraction and identification of organic micropollutants: reverse 
osmosis method, 3:19788 
Remote sampler for determining residual oil content of surface 
waters, 3:19774 (CONF-730386-) 
WATER POLLUTION ABATEMENT 
Evolution and implementation of EPA's regulatory program to 
control the discharge of toxic pollutants to the nation’s waters, 
3:18337 
Occurrence, cause, and avoidance of the spilling of oil by tankers, 
3:18329 (CONF-730386-) 
WATER POLLUTION CONTROL/COST 
Two types of oil spills in Swedish inland waters: tests of new 
materials, ideas, and methods, 3:19780 (CONF-730386-) 
WATER POLLUTION CONTROL/COST BENEFIT ANALYSIS 
Evaluation of energy related risk acceptance (APHA energy task 
force), 3:19916 (BNL-23471) 
WATER POLLUTION CONTROL/INTERNATIONAL 
COOPERATION 
Codes of practice for dealing with oil spills at sea and on shore: a 
European view, 3:18330 (CONF-730386-) 
WATER POLLUTION CONTROL/PLANNING 
Spill prevention: Phase II, 3:19815 (CONF-730386-) 
WATER QUALITY 
Evolution and implementation of EPA's regulatory program to 
centrol the discharge of toxic pollutants to the nation’s waters, 
3:18337 
WATER RESOURCES 
Drought and energy resource development in New Mexico, 
3:19818 (LA-UR-77-2725) 
Water conflicts from the viewpoint of a regulator, 3:17358 
WATER RESOURCES/DEMAND FACTORS 
Energy and water needs in arid zones; regionalization and 
planning: the case of Saudi Arabia, 3:18346 
WATER RESOURCES/ENERGY DEMAND 
Energy for water, 3:18352 
WATER RESOURCES/RESEARCH PROGRAMS 
Energy systems and statistics. Progress report, April-June 1977, 
3:18355 (LA-7042-PR) 
WATER RESOURCES/TECHNOLOGY UTILIZATION 
Applicability of intermediate technology in the African Savanna: a 
case for northern Ghana, 3:18349 
WATER RESOURCES/TRANSPORT 
Energy for water, 3:18352 
WATER RIGHTS 
Water conflicts from the viewpoint of a regulator, 3:17358 
WATER SOLUTIONS 
See AQUEOUS SOLUTIONS 
WATER TREATMENT 
International cooperation in studying the health aspects of organic 
contaminants in indirectly reused waste water, 3:19919 
WATER TREATMENT/COPRECIPITATION 
Coprecipitation of Cd with calcite, 3:19267 (ORNL-5297) 


WELDS 


WATER TREATMENT PLANTS/DESIGN 
Design and operation considerations for coping with the energy 
crisis, 3:18644 
Development of conceptual designs for water treatment in 
demonstration plants technical status report, November 1-30, 
1977 and milestone plan and management report, 3:16382 (FE- 
2635-9) 
Energy conservation through the architectural design of water- 
treatment plants, 3:18643 
WATER TREATMENT PLANTS/ENERGY CONSERVATION 
Design and operation considerations for coping with the energy 
crisis, 3:18644 
Energy conservation through the architectural design of water- 
treatment plants, 3:18643 
Strategies for energy-efficient water-supply and wastewater 
systems, 3:18506 
WATER TREATMENT PLANTS/OPERATION 
Design and operation considerations for coping with the energy 
crisis, 3:18644 
WATER TREATMENT PLANTS/POWER DEMAND 
Strategies for energy-efficient water-supply and wastewater 
systems, 3:18506 
WATER VAPOR/PHOTOLYSIS 
Chemical physics, 3:19304 (ORNL-5297) 
WATERFLOODING/ ADDITIVES 
Secondary oil recovery process using oxyalkylated additives 
(Patent), 3:16653 
WATERFLOODING/EFFICIENCY 
Secondary recovery of oil, 3:16659 
Secondary recovery operations of OE¢MV-Aktiengesellschaft, 
:16660 


WAVE POWER 
Ocean wave power, 3:17378 
WAVE POWER/BIBLIOGRAPHIES 
Summary of international energy research and development 
activities, 1974-1976, 3:18528 (HCP/U2639-1) 
WAXES 
See also PARAFFIN 
WAXES/PNEUMATIC TRANSPORT 
Dewatering water-wet particles and blending the particles in a 
liquid carrier (Patent), 3:16734 
WAXES/WATER REMOVAL 
Dewatering water-wet particles and blending the particles in a 
liquid carrier (Patent), 3:16734 
WEATHER 
Further studies of the impact of waste heat release on simulated 
global climate. Part I (Energy park in mid-latitude eastern 
Atlantic Ocean), 3:19742 (RM-77-15) 
Impact of waste heat release on simulated global climate (Energy 
parks), 3:19741 (RM-76-79) 
WEIGHT INDICATORS/AUTOMATION 
Automation control by weighing, 3:16543 
WELDED JOINTS/ACOUSTIC EMISSION TESTING 
Inspection of nuclear reactor welding by acoustic emission, 
3:17929 (NUREG-0185) 
WELDED JOINTS/FRACTURE PROPERTIES 
Evaluation of Inconel X750 weldments for cryogenic applications, 
3:18868 
WELDED JOINTS/MATHEMATICAL MODELS 
Three-dimensional temperature history of a multipass, filled 
weldment. Part 1, 3:18852 (ORNL/MIT-241) 
WELDED JOINTS/RESIDUAL STRESSES 
Residual stresses at girth-butt welds in pipes and pressure vessels. 
Final report, April 1, 1976-June 30, 1977, 3:18851 (NUREG- 
0376) 
WELDED JOINTS/TEMPERATURE DISTRIBUTION 
Three-dimensional temperature history of a multipass filled 
weldment. Part 2, 3:18853 (ORNL/MIT-245) 
WELDED JOINTS/TEMPERATURE EFFECTS 
Three-dimensional temperature history of a multipass, filled 
weldment. Part 1, 3:18852 (ORNL/MIT-241) 
WELDING 
(All endothermic processes for material joining.) 
See also ARC WELDING 
ELECTRON BEAM WELDING 
EXPLOSION WELDING 
SOLDERING 
WELDING/PHYSICAL RADIATION EFFECTS 
Evaluation of the effect of chemical composition on the irradiation 
sensitivity of reactor vessel weld metal, 3:19108 
WELDING/RESEARCH PROGRAMS 
Welding Research Council progress reports, 3:18866 
Welding Research Council progress reports, 3:18865 
Welding Research Council yearbook, 1977-78, 3:18867 
WELDING MACHINES/CONTROL SYSTEMS 
Programmable controller for a Hamilton-standard model W2 
electron beam welder, 3:19356 (SAND-77-8045) 
WELDS 
See WELDED JOINTS 





WELL CASINGS/ACOUSTIC TESTING 


WELL CASINGS/ACOUSTIC TESTING 
Method for distinguishing between single-phase gas and single- 
phase liquid leaks in well casings (Patent), 3:16648 
WELL COMPLETION 
Single string hanger system (Patent), 3:16641 
WELL COMPLETION/FLUIDS 
Well completion and workover method (Patent), 3:16644 
WELL DRILLING/DRILLING EQUIPMENT 
Rock fragmentation, 3:19453 
WELL DRILLING/FLOWSHEETS 
Project Independence Evaluation System (PIES) documentation. 
Volume V. Drilling profile and regional allocation by profit 
maximization, 3:16633 (PB-271285) 
WELL DRILLING/PROFITS 
Project Independence Evaluation System (PIES) documentation. 
Volume V. Drilling profile and regional allocation by profit 
maximization, 3:16633 (PB-271285) 
WELL DRILLING/TOOLS 
Well bore liner hanger (Patent), 3:19450 
WELL STIMULATION 
See also HYDRAULIC FRACTURING 
WELL STIMULATION/FLUID INJECTION 
Apparatus for treating wells (Patent), 3:16651 
WELL STIMULATION/FRACTURING 
Performance of vertically-fractured wells with finite-conductivity 
fractures, 3:16654 
WELLHEADS 
See also NATURAL GAS WELLS 
OIL WELLS 
WELLHEADS/VALVES 
Method and apparatus for installing a control valve assembly on 
an underwater well head (Patent), 3:16645 
WELLS 
See also GEOTHERMAL WELLS 
INJECTION WELLS 
NATURAL GAS WELLS 
OIL WELLS 
WELLS/LEAK TESTING 
Tubing plug apparatus for performing down-hole pressure tests 
(Patent), 3:16646 
WELLS/MULTIPLEXERS 
Intelligent multiplex system for subsurface wells (Patent), 3:19553 
WELLS/PACKINGS 
Concentric gravel pack with crossover tool and method of gravel 
packing (Patent), 3:19550 
Method and apparatus for gravel packing wells (Patent; for 
inclined wells), 3:19549 
Retrievable well packers (Patent), 3:19451 
WELLS/TEMPERATURE MEASUREMENT 
Canadian geothermal data collection: northern wells, 1975, 
3:17356 
WELLS/TOOLS 
Well testing tool (Patent), 3:19449 
WELLS/VALVES 
Positioning tool (Patent), 3:19448 
WENDELSTEIN-7 STELLARATOR/MAGNETIC FIELD 
CONFIGURATIONS 
Magnetic surfaces in the stellarator W VII-A, 3:20690 
WENDELSTEIN-7 STELLARATOR/PLASMA 
CONFINEMENT 
Determination of the energy confinement time in the stellarator W 
VII-A, 3:20458 
WENDELSTEIN-7 STELLARATOR/PLASMA 
MACROINSTABILITIES 
MHD stability of the W VII-A stellarator, 3:20578 
WESTERN N.Y. NUCLEAR RESEARCH REACTOR 
See PULSTAR-BUFFALO REACTOR 
WETTABILITY/MEASURING METHODS 
Solderability test development. Final report (Meniscograph tests). 
3:18843 (BDX-613-1706) 
WHEAT/PRODUCTION 
Energy use in cereal-grain production, 3:18602 
WHISTLERS/WAVE PROPAGATION 
Modulation instability of whistler waves, 3:20597 
WHITESHELL-1 REACTOR 
See WR-] REACTOR 
WHOLE-BODY IRRADIATION/RADIATION DOSE 
DISTRIBUTIONS 
Total-body irraidation of large biological objects using rotation 
and special formation of radiation field, 3:19984 
WILD ANIMALS/ECOLOGY 
Limit cycles in random environments, 3:19751 
WILD ANIMALS/HABITAT 
Approaches to natural resource inventory and analysis on the Oak 
Ridge Environmental Research Park, 3:19748 (CONF-770852-2) 
WILD ANIMALS/POPULATION DYNAMICS 
Analysis of radiotelemetry data in studies of home range, 3:19750 
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WIND POWER/AERIAL MONITORING 
Locating areas of high wind-energy potential by remote 
observation of eolian geomorphology and topography, 3:17389 
(RLO/2343-5) 
WIND POWER/AVAILABILITY 
Annual report of the wind characterisitics program element, April 
1976-June 1977 (USA), 3:17380 (BNWL/WIND-10) 
Preliminary survey of the aerial wind energy resources in Sweden, 
3:17382 Wn 1975-28) 
Survey of windpower development in the United States and 
Europe, 3: 17379 (CONF-750677-P1) 
Wind energy mission analysis. Executive summary (USA), 3:17383 
(SAN/1075-1/3) 
WIND POWER/BIBLIOGRAPHIES 
Summary of international energy research and development 
activities, 1974-1976, 3:18528 (HCP/U2639-1) 
WIND POWER/DEMONSTRATION PROGRAMS 
Guide to demonstrations of energy conservation, solar energy and 
other new technologies: Energy Extension Service (Projects 
listed by state), 3:18509 (TID-28044) 
WIND POWER/ENVIRONMENTAL IMPACTS 
Environmental and safety implications of solar technologies, 
3:17147 
WIND POWER/LEGISLATION 
State solar a legislation of 1976: a review of statutes relating 
to buildings, 3:17144 (NBSIR-77-1297) 
WIND POWER/MARKET 
Solar electric-energy market penetration, 3:17139 
WIND POWER/MATHEMATICAL MODELS 
Practical method for determining wind frequency distributions for 
the lowest 200 meters from routine meteorological data, 3:17381 
(UUIM-47) 
WIND POWER/METEOROLOGY 
Practical method for determining wind frequency distributions for 
the lowest 200 meters from routine meteorological data, 3:17381 
(UUIM-47) 
WIND POWER/MONITORING 
Annual report of the wind characterisitics program element, April 
1976-June 1977 (USA), 3:17380 (BNWL/WIND.-10) 
WIND POWER/TOPOGRAPHY 
Locating areas of high wind-energy potential by remote 
observation of eolian geomorphology and topography, 3:17389 
(RLO/2343-5) 
WIND POWER PLANTS/CONTROL EQUIPMENT 
Behavior of wind driven synchronous generators under wind 
gusts, 3:17387 
WIND POWER PLANTS/DESIGN 
Residence heated by non-fossil-fuel energy, 3:17227 (CONF- 
750677-P1) 
WIND POWER PLANTS/ECONOMICS 
Design study of wind turbines 50 kW to 3000 kW for electric 
utility applications. Volume 1. Summary report, 3:17385 
(ERDA/NASA/9403-76/1) 
Wind energy mission analysis. Executive summary (USA), 3:17383 
(SAN/1075-1/3) 
WIND POWER PLANTS/FEASIBILITY STUDIES 
Survey of windpower development in the United States and 
Europe, 3:17379 (CONF-750677-P1) 
Wind energy mission analysis. Executive summary (USA), 3:17383 
(SAN/1075-1/3) 
WIND POWER PLANTS/POWER GENERATION 
Design study of wind turbines 50 kW to 3000 kW for electric 
utility applications. Volume 1. Summary report, 3:17385 
(ERDA/NASA/9403-76/1) 
WIND POWER PLANTS/POWER SYSTEMS 
Behavior of wind driven synchroaous generators under wind 
gusts, 3:17387 
WIND POWER PLANTS/SITE SELECTION 
Annual report of the wind characterisitics program element, April 
1976-June 1977 (USA), 3:17380 (BNWL/WIND-10) 
WIND TURBINES/CONTROL EQUIPMENT 
Random synchronization of the ERDA-NASA 100 kw wind 
turbine generator with large utility networks, 3:17388 
WIND TURBINES/CONTROL SYSTEMS 
ERDA/NASA 100-kilowatt Mod-0 wind turbine operations and 
performance, 3:17384 (ERDA/NASA/1028-77/9) 
WIND TURBINES/PERFORMANCE 
ERDA/NASA 100-kilowatt Mod-0 wind turbine operations and 
performance, 3:17384 (ERDA/NASA/1028-77/9) 
WIND TURBINES/PERFORMANCE TESTING 
Systems Development and Test Center activities in the Wind 
Systems Program at Rocky Flats, 3:17386 (RFP-2698) 
WIND TURBINES/POWER SYSTEMS 
Rancom synchronization of the ERDA-NASA 100 kw wind 
turbine generator with large utility networks, 3:17388 
WIND TURBINES/SPECIFICATIONS 
Design study of wind turbines 50 kW to 3000 kW for electric 
utility applications. Volume 1. Summary report, 3:17385 
(ERDA/NASA/9403-76/1) 
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WIND TURBINES/TEST FACILITIES 
Systems Development and Test Center activities in the Wind 
Systems Program at Rocky Flats, 3:17386 (RFP-2698) 
WINDOWS/HEAT LOSSES 
Energy-integrated building envelopes, 3:18549 
WINSTON COLLECTORS 
See COMPOUND PARABOLIC CONCENTRATORS 
WISCONSIN/RURAL AREAS 
Support for liberal development policies among community elites 
and non-elites in a rural region of Wisconsin, 3:18312 
WOMEN/NEOPLASMS 
Approach to general oncology: principles and procedures, 3:19959 
WOMEN/ REPRODUCTIVE DISORDERS 
Approach to general oncology: principles and procedures, 3:19959 
WOOD/GASIFICATION 
Economic pre-feasibility study: large-scale methanol fuel 
roduction from surplus Canadian forest biomass. Part 1. 
ummary report, 3:17181 (NP-22159/1) 
WOOD WASTES/ULTRAFILTRATION 
Separations chemistry, 3:19266 (ORNL-5297) 
WOOD WASTES/USES 
Chemicals for enhanced oil recovery (Wood-pulp wastes for 
surfactant flooding; biosynthesis of mobility-control polymers), 
3:16628 (ORNL-5297) 
WORK HARDENING 
See STRAIN HARDENING 
WORKERS 
See PERSONNEL 
WORMS (SEGMENTED) 
See ANNELIDS 
WR-1 REACTOR/FUEL PELLETS 
Th-U alloy fuel behavior in the organic-cooled WR-1 reactor, 
3:18044 
WWER TYPE REACTORS/REACTOR START-UP 
Review and discussion of the results of physical start-up 
investigations of WWER-type reactor cores, 3:17605 
WYOMING/URANIUM DEPOSITS 
Preliminary study of uranium in Pennsylvanian and lower Permian 
strata in the Powder River Basin, Wyoming and Montana, and 
the Northern Great Plains, 3:16808 (GJBX-81(77)) 
Study of airborne gamma-ray spectrometer data procedures, 
Casper Quadrangle, Wyoming. Volume 2, 3:16811 (GJBX- 
88(77)) 


X 


X RADIATION/BIOLOGICAL RADIATION EFFECTS 
Genetic effects of low x-ray doses. Progress report, October 1, 
1976-September 30, 1977 (In Drosophila), 3:19988 (COO-2001- 


17) 
X RADIATION/DOSE-RESPONSE RELATIONSHIPS 

Effect of graded doses of ionizing radiation on the human testis. 
Progress report, October 1, 1975-Septemer 30, 1976, 3:19957 
(RLO/2405-2) 

Studies on the biophysical and biochemical basis of the 
radiosensitivity and interphase death of mammalian cells. 
Progress report, August 1, 1974-March 15, 1975, 3:19938 (RLO- 
2226-T 1-15) 

X RADIATION/RADIATION DOSE DISTRIBUTIONS 

Radiography (Patent), 3:19878 

XENON/COLLISIONS 

K-vacancy production in ion-atom collisions (10 to 100 MeV, 

cross sections), 3:20131 
XENON/ELECTRONIC STRUCTURE 

Ab initio effective core potentials including relativistic effects and 
their application to the electronic structure calculations of 
heavy atoms and molecules, 3:20142 (LBL-6962) 
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Ab initio effective core potentials including relativistic effects and 
their application to the electronic structure calculations of 
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information, 3:17914 
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Energy dissipation, mass diffusion, and interaction times for heavy 
ion collisions, 3:20323 (CONF-770602-) 
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Structural evidence for xenon-chlorine bonding: neutron and x-ray 
diffraction determinations of the structure of cesium and 
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3:19254 
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3:20421 
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from a Varian Clinac-35, 3:20422 
X-RAY SPECTRA/DATA ANALYSIS 
Computer aided analysis of x-ray data, 3:20190 
X-RAY SPECTROSCOPY 
Advances in x-ray analysis. Volume 18, 3:19260 
Techniques of low energy x-ray spectroscopy (0.1 to 2 keV 
region), 3:19261 
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YEASTS 
See also SACCHAROMYCES 
YEASTS/CHEMICAL ANALYSIS 
Determination of polynuclear aromatics in yeast produced by 
paraffin fermentation and n-hydrocarbon feedstocks, 3:19258 
YEASTS/GROWTH 
Microdosimetric analysis of proton RBE in diploid yeast cells at 
logarithmic stage of growth, 3:19945 
YEASTS/MATERIALS RECOVERY 
Bear yeast. Final report. Recycling of industrial wastes (Phase II). 
Illustrated by the example of the industrialized region North 
Baden/North Wuerttemberg (Yeast from breweries; in 
German), 3:18631 (BMFT-FB-T-77-10) 
YEASTS/METABOLISM 
Changes in the restriction of molecular rotational diffusion of 
water-soluble spin labels during fatty acid starvation of yeast, 
3:19846 
YEASTS/MUTANTS 
Changes in the restriction of molecular rotational diffusion of 
water-soluble spin labels during fatty acid starvation of yeast, 
3:19846 
YTTERBIUM/SOLVENT EXTRACTION 
Extraction theory and form of the extraction complex of terbium, 
erbium, ytterbium, and lutecium in the synergistic system 
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YTTERBiIUM COMPLEXES/NUCLEAR MAGNETIC 
RESONANCE 
Research in nuclear chemistry. Progress report, March 1, 1977- 
February 28, 1978, 3:19335 (COO-1797-77) 
YTTRIUM/CHEMICAL REACTIONS 
H--D solubility in Li at 800°C; Y--H reaction; T permeation of 
Incoloy 800, 316 SS, W--3.5Ni--1.5Fe, 3:17030 (ORNL-5297) 
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Use of gamma ray strength functions for ReaD 1Thee} the neutron 
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Protective coatings for high temperature alloys state of 
technology, 3:19036 
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Protective coatings for high temperature alloys state of 
technology, 3:19036 
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Magnetic and superconducting transitions in Gd/sub x/Er/sub 1- 
x/Rh,B, and Gd/sub x/Y/sub 1-x/Rh,B, (Reentrant behavior), 
3:19134 (LA-UR-77-2372) 
YTTRIUM BORIDES/TRANSITION TEMPERATURE 
Magnetic and superconducting transitions in Gd/sub x/Er/sub 1- 
x/Rh,B, and Gd/sub x/Y/sub 1-x/Rh,B, (Reentrant behavior), 
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YTTRIUM CHLORIDES/CHEMICAL PROPERTIES 
Thermographic study of some basic salts of scandium and yttrium, 
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YTTRIUM CHLORIDES/PRECIPITATION 
Reaction of yttrium salts with alkali, 3:19297 (ORNL-tr-4540) 
YTTRIUM HYDROXIDES/CHEMICAL PREPARATION 
Study of yttrium hydroxide formation, 3:19295 (ORNL-tr-4538) 
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Reaction of yttrium salts with alkali, 3:19297 (ORNL-tr-4540) 
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Thermographic study of some basic salts of scandium and yttrium, 
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YTTRIUM OXIDES/PHYSICAL RADIATION EFFECTS 
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Thermographic study of some basic salts of scandium and yttrium, 
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YTTRIUM SULFATES/PRECIPITATION 
Reaction of yttrium salts with alkali, 3:19297 (ORNL-tr-4540) 
YUGOSLAVIA/ENERGY POLICY 
International energy crisis and the Socialist countries, 3:18316 
YUGOSLAVIA/POWER DEMAND 
Impact of power plant thermal discharges on the environment 
(Impact of thermal effluents on rivers in Yugoslavia), 3:19813 
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ZEA MAYS 
See MAIZE 
ZEBRA REACTOR/REACTOR KINETICS 
Consistency of fast reactor integral measurements using cross- 
section adjustment, 3:17907 
ZEOLITES/CATALYTIC EFFECTS 
Conversion of methanol to high-octane gasoline, 3:17095 (ORNL/ 


FE-1) 
ZERO ENERGY BREEDER REACTOR ASSEMBLY 
See ZEBRA REACTOR 
ZERO POWER REACTORS 
See also ZEBRA REACTOR 
ZPPR REACTOR 
ZPR-6 REACTOR 
ZPR-9 REACTOR 
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Critical measurements of a water-reflected enriched uranium 
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U(95%)Fe-helium circulating gas critical assembly, 3:17917 
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Generalized treatment of heterogeneity effects for the shielding 
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PARAMETERS 
Quantitative consistency testing of thermal benchmark lattice 
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ZINC/ION COLLISIONS 
X-ray cross sections in ion-atom collisions, 3:20130 
ZINC/ION EXCHANGE 
Analytical applications of resins containing amide and polyamine 
functional groups, 3:19264 (IS-T-783) 
Synthesis and characterization of an N-(2-hydroxyethy])- 
ethylenediaminetriacetic acid resin, 3:19263 (IS-T-770) 
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X-ray cross sections in ion-atom collisions, 3:20130 
ZINC/QUANTITATIVE CHEMICAL ANALYSIS 
Extractability of copper, zinc, cadmium, and lead in soils 
incubated with sewage sludge, 3:19760 
ZINC/X-RAY EMISSION ANALYSIS 
Investigation of elemental analysis of water samples by radio-alpha 
induced x-ray emission spectroscopy, 3:19242 
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Safety evaluation of the ground disposal of radioactive wastes. I. 
Influence of Ca** on the distribution coefficients of radioactive 
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Radioecological studies of amphibians. Annual progress report, 
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Optical properties of the chalcopyrite semiconductors ZnGeP», 
ZnGeAsz2, CuGaS2, CuAlS2, CulnSe2, and AgInSez, 3:19190 
ZINC ARSENIDES/REFLECTIVITY 
Optical properties of the chalcopyrite semiconductors ZnGeP2, 
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ZINC COMPOUNDS/OPTICAL PROPERTIES 
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Pseudopotential calculations. IV. Some results of zinc difluoride, 
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Zinc chloride hydrocracking of coal and coal extracts, 3:16416 
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Electron- and photon-induced desorption, 3:20126 
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Optical properties of the chalcopyrite semiconductors ZnGeP», 
ZnGeAs2, CuGaS2, CuAlS2, CulnSe2, and AgInSe2, 3:19190 
ZINC SELENIDES/PHYSICAL RADIATION EFFECTS 
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3:18272 
ZION STATION UNIT-1 
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ZION STATION UNIT-2 
See ZION-2 REACTOR 
ZION-1 REACTOR/STEAM GENERATORS 
Zion Generating Station steam generator operating experience, 
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Zion Generating Station steam generator operating experience, 
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ZIRCALOY/ANISOTROPY 
Plasticity theories and structural analysis of anisotropic metals: 
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ZIRCALOY/CREEP 
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Zircaloy creepdown irradiation tests, 3:19056 (ORNL/ 
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ZIRCONIUM/ION IMPLANTATION 
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spectra), 3:20314 (RLO/1388-362) 
ZIRCONIUM /PLASTICITY 
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47th ANZAAS Congress (abstracts) Vol. I, Sections 1-18, 3:20083 
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Reactor development program. Progress report, September 1977, 
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CAMAC-controlled calibration system for nuclear reactor 
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3:19408 RFP-NUREG—2715 
3:19456 RFP—2516 
3:19457 RFP—2539 
3:19734 RFP—2635 
3:20793 RFP—2624 
Houston Univ., Tex. (USA) 
3:17194 ALO/3701—76/1 
Midwest Research Inst., Kansas City, Mo. 
(USA) 
3:17157 CONF-770368— 
Oak Ridge Associated Universities, Inc., 
Tenn. (USA) 
3:16338 ORAU—133 
3:16467 ORAU/IEA(O)—77-22 
3:18303 CONF-7505142— 
3:18360 ORAU/IEA(O)—77-19 
3:18412 ORAU/IEA(M)—77-21 
Department of Energy, Morgantown, W.Va. 
(USA). Morgantown Energy Research 
Center 
3:16743 MERC/CR—77/9 
Dow Chemical Co., Midland, Mich. (USA) 
3:18263 ORO—S5217-2 
Battelle Pacific Northwest Labs., Richland, 
Wash. (USA) 
3:16839 BNWL—2414 
3:16889 BNWL—2145 
3:16890 BNWL—2377-2 
3:16901 BNWL— 1968 
3:16910 BNWL-tr—282 
3:16934 BNWL—238i 
3:16953 PNL—2448 
3:17004 BNWL—2269 
3:17026 BNWL—2408 
3:17027 BNWL—2408(Vol.1) 
3:17028 BNWL—2408(Vol.2)(App.) 
3:17045 BNWL— 1845-35 
3:17359 PNL—2307 
3:17380 BNWL/WIND—10 
3:17403 PNL—2392 
3:17438 PNL—2453 
3:17524 BNWL—2232-2 
3:17599 BNWL—2314 
3:17712 NUREG—0387 
3:17871 PNL—2438 
3:18006 PNL—2446 
3:18409 BNWL-SA—6336 
3:18423 BNWL-RAP—20 
3:18633 BNWL—2137 
3:18645 PNL—2431 
3:19334 BNWL—2284 
3:19723 BNWL—2382 
3:19747 BNWL—2272 
3:19783 PNL—2423 
3:19810 PNL—2411 
3:20808 PNL—2409 
Atlantic Richfield Hanford Co., Richland, 
Wash. (USA) 
3:16888 ARH-SA—289 
3:16899 ARH-CD—908 
3:16930 ARH-CD—550 
3:16931 ARH-CD—877 
3:16932 ARH-LD— 163 
3:16996 ARH-LD—121 
3:19406 ARH-LD—151 


3:20809 
3:20811 
3:20812 
3:20813 
3:20814 
3:20815 
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EY-76-C-06-2221-012 Washington State Univ., Pullman (USA) 
3:19735 RLO—2221-T-12- 3 
EY-76-C-06-2221-013 Washington State Univ., Pullman (USA) 
3:19171 RLO—2221-T13-1 
EY-76-C-07-1540 we Engineering Lab., Idaho Falls 
(USA) 


EY-76-C-08-0099 


EY-76-C-09-0001 


EY-76-C-13-1658 


EY-76-C-13-1661 


3:16905 
3:16906 
3:16942 
EY-76-C-07-1570 
3:17367 
3:17600 
3:17601 
3:18030 
3:18031 
3:18126 
3:18127 
3:20819 


ICP—1124 
ICP—1131 
ICP—1128 


EG and G Idaho, Inc., Idaho Falls (USA) 


TREE—1176 
TREE-NUREG— 1044 
TREE-NUREG— 1106 
LTR—20-65 
TREE-NUREG— 1183 
TREE—1168 
TREE-NUREG—1191 
TREE—1190 


URS/John A. Blume and Associat 


Engineers, San Francisco, Calif. (USA) 


3:20063 


JAB—99-111 


Du Pont de Nemours (E.I.) and Co., Aiken, 


S.C. (USA). Savannah River Lab. 


3:16852 
3:16896 
3:16940 
3:17869 
3:18016 
3:18098 
3:19000 
3:19336 
3:19686 
3:19687 
3:19727 
3:20792 


DP—1467 
TID—28008 
DP-MS—77-106 
DPST—77-465 
DP-MS—77-39 
DP-MS—77-103 
DP-MS—77-25 
DP-MS—77-45 
DP-MS—76-83 
DP-MS—77-15 
DP—1470 
DPST—76-429 


Ford, Bacon and Davis Utah, Inc., Salt Lake 


City (USA) 


3:16997 
3:16998 
3:17000 
3:17001 
3:19762 


GJT—10 
GJT—10S 
GJT—11S 
GJT—12 
GJT—S5S 


North Carolina Univ., Chapel Hill (USA). 


EY-76-C- 13-1664 


EY-76-C-13-1664-76- 


026-L 


EY-76-C-14-2170 


EY-76-C-15-0003 


Dept. of Geology 

3:16795 GJBX—69(77) 
Bendix Field Engineering Corp., Grand 

Junction, Colo. (USA) 
3:16788 GJBX—56(77) 
3:16794 GJBX—67-77 
3:16796 GJBX—74(77) 
3:16797 GJBX—75(77) 
3:16808 GJBX—81(77) 
3:16809 GJBX—83(77) 
3:16810 GJBX—84(77) 
3:16811 GJBX—88(77) 
3:16812 GJBX—91(77) 
3:16817 TM—199 


Kaman Sciences Corp., Colorado Springs, 
Colo. (USA) 


3:16793 GJBX—29(77) 
Hanford Engineering Development Lab., 
Richland, Wash. (USA) 
3:16854 HEDL-TC—902-3 
3:16904 HEDL-SA— 1392 
3:17710 HEDL-TME—77-94 
3:17824 RDT-E—13-16T 
3:17979 HEDL-TME—77-58 
3:18017 HEDL-SA—135-3 
3:18018 HEDL-SA—838 
3:18019 HEDL-SA—1230-S 
3:18020 HEDL-SA— 1298 
3:18021 HEDL-SA— 1368 
3:18022 HEDL-TME—76-1 
3:18023 HEDL-TME—77-59 
3:18024 HEDL-TME—77-70 
3:18025 HEDL-TME—77-79 
3:18026 HEDL-TME—77-80 
3:18027 HEDL-TME—77-89 
3:18908 HEDL-TME—77-64 
3:18956 HEDL-TME—77-36 
3:19001 HEDL-SA—1225FP(Rev.) 
3:19002 HEDL-TME—77-61 
Westinghouse Electric Corp., Madison, Pa. 
(USA). Advanced Reactors Div. 
3:17703 CRBRP-ARD—0173 
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EY-76-C-15-2395 


EY-76-C-0893-002 


EY-76-G-02-0055 


EY-76-S-02-1569 


EY-76-S-02-1676 


EY-76-S-02-1748 
EY-76-S-02-2000 


EY-76-S-02-2001 
EY-76-S-02-2007 


EY-76-S-02-2039 
EY-76-S-02-2101 


EY-76-S-02-2119 


EY-76-S-02-2171 
EY-76-S-02-2172 


EY-76-S-02-2185 


EY-76-S-02-2218 


EY-76-S-02-2272 


EY-76-S-02-2421 


EY-76-S-02-2440 


EY-76-S-02-2487 


EY-76-S-02-2542 


EY-76-S-02-2555 


EY-76-S-02-2712 


EY-76-S-02-2733 
EY-76-S-02-2783 
EY-76-S-02-2853 
EY-76-S-02-2874 


Westinghouse Electric Corp., Madison, Pa. 
(USA). Advanced Reactors Div. 
3:17703 CRBRP-ARD—0173 
3:17704 CRBRP-ARD—0184 


General Electric Co., Sunnyvale, Calif. (USA). 


Fast Breeder Reactor Dept. 
3:18106 GEFR—13923-20 
Idaho Univ., Moscow (USA). Dept. of 
Chemical Engineering 
3:19355 PERC—0055-5 
Minnesota Univ., Minneapolis (USA). School 
of Physics and Astronomy 
3:19189 TID—27647 
3:20291 COO— 1569-143 
Case Western Reserve Univ., Cleveland, Ohio 
(USA). Dept. of Metallurgy and 
Materials Science 
3:18848 COO— 1676-45 
3:18904 COO— 1676-47 
Wisconsin Univ., Madison (USA) 
3:19987 COO— 1748-17 
Purdue Univ., Lafayette, Ind. (USA). Dept. of 
Biological Sciences 
3:19963 COO—2000-127 
Wisconsin Univ., Madison (USA) 
3:19988 COO—2001-17 


Illinois Univ., Urbana (USA). Fusion Studies 
Lab 


3:20737 COO—2007-89 
Michigan State Univ., East Lansing (USA) 
3:19319 COO—2039-33 
Michigan Univ., Ann Arbor (USA). Dept. of 
Biological Chemistry 
3:19820 COO—2101-32 
Case Western Reserve Univ., Cleveland, Ohio 
(USA). Dept. of Metallurgy and 
Materials Science 
3:19146 COO—2119-18 
3:19147 COO—2119-20 
Rochester Univ., N.Y. (USA) 
3:20350 COO—2171-175 
Cornell Univ., Ithaca, N.Y. (USA). Materials 
Science Center 
3:18877 COO—2172-18 
3:18905 COO—2172-16 
3:18906 COO—2172-19 
3:19181 COO—2172-20 
Columbia Univ., Palisades, N.Y. (USA). 
Lamont-Doherty Geological Observatory 
3:20078 COO—2185-19 
Illinois Univ., Urbana (USA). Fusion Studies 
Lab. 
3:20448 
3:20513 


COO—2218-81 
COO—2218-88 
3:20707 COO—2218-87 
3:20763 COO—2218-89 
Wisconsin Univ., Madison (USA). Dept. of 
Nuclear Engineering 
3:20627 COO— 2272-12 
Ohio State Univ., Columbus (USA). Dept. of 
Metallurgical Engineering 
3:18999 COO—2421-4 


Woods Hole Oceanographic Institution, Mass. 


COO/2440—1 
Massachusetts Inst. of Tech., Cambridge 
(USA). Lab. for Nuclear Science 
3:20798 COO—2487-5 
Princeton Univ., N.J. (USA). Dept. of 
Chemistry 
3:20163 COO— 2542-5 
Wisconsin Univ., Madison (USA) 

3:20164 COO/2555—1 
Pennsylvania State Univ., University Park 
(USA). Dept. of Material Sciences 

3:19200 COO—2712-3 
3:19201 COO—2712-4 

Cornell Univ., Ithaca, N.Y. (USA) 
3:19352 COO—2733-12 

Memorial Hospital, Pawtucket, R.I. (USA) 
3:19852 COO—2783-2 

Massachusetts Univ., Amherst (USA) 
3:20244 COO—2853-2 

Stanford Univ., Calif. (USA). Dept. of 

Statistics 

3:19674 
3:20045 


COO—2874-21 
COO—2874-23 


EY-76-S-02-2890 


EY-76-S-02-2904 
EY-76-S-02-2924 


EY-76-S-02-2972 


EY-76-S-02-3004 
EY-76-S-02-3127 


EY-76-S-02-3235 


EY-76-S-02-3253 
EY-76-S-02-3254 
EY-76-S-02-3286 
EY-76-S-02-3403 


EY-76-S-02-3416 


EY-76-S-02-3463 


EY-76-S-02-3498 
EY-76-S-02-3501 
EY-76-S-02-4023 


EY-76-S-02-4056 
EY-76-S-02-5126 


EY-76-S-03-0326 


EY-76-S-05-1797 


EY-76-S-05-2412 


EY-76-S-05-2591 


EY-76-S-05-2832 


EY-76-S-05-2968 


EY-76-S-05-3602 


EY-76-S-05-3612 


EY-76-S-05-3798 


EY-76-S-05-3861 


EY-76-S-05-3898 


EY-76-S-05-3935 


EY-76-S-05-3992 


EY-76-S-05-3992 


Cincinnati Univ., Ohio (USA). Dept. of 
Physics 
3:20437 COO—2890-2 
Missouri Univ., Rolla (USA) 
3:16367 COO—2904-5 
Cornell Univ., Ithaca, N.Y. (USA). Coll. of 
Engineering 
3:19740 EPR—76- 
Lehigh Univ., Bethlehem, Pa, (USA). Dept. of 
Geological Sciences 
3:17285 COO/2972—1 
Stevens Inst. of Tech., Hoboken, N.J. (USA) 
3:20557 COO—3004-22 
Brooklyn Coll., N.Y. (USA). Dept. of 
Chemistry 
3:19315 COO—3127-21 
Brown Univ., Providence, R.I. (USA). Dept. 
of Physics 
3:20360 COO—3235-82 
City Coll., New York (USA). Dept. of Physics 
3:19908 TID—27930 
City Coll., New York (USA) 
3:19782 COO—3254-34 
Johns Hopkins Univ., Baltimore, Md. (USA) 
3:19925 COO—3286-17 
Pennsylvania Univ., Philadelphia (USA). 
Dept. of Chemistry 
3:20140 COO—3403-12 
Pennsylvania State Univ., University Park 
(USA). Dept. of Chemistry 
3:19324 COO—3416-5 
Rensselaer Polytechnic Inst., Troy, N.Y. 


: COO—3463-32 
Rochester Univ., N.Y. (USA) 
3:19298 COO—3498-33 
Rochester Univ., N.Y. (USA) 
3:19996 TID—27934 
Pittsburgh Univ., Pa. (USA). Graduate School 
of Public Health 
3:20046 COO—4023-2 
Rochester Univ., N.Y. (USA) 
3:19182 COO—4056-4 
Maryland Univ., College Park (USA). Dept. 
of Physics and Astronomy 
3:20367 ORO—5126-32 
Stanford Linear Accelerator Center, Calif. 
(USA) 
3:20205 SLAC-PUB—1764 
3:20818 SLAC-PUB—1715 
Florida State Univ., Tallahassee (USA). Dept. 
of Chemistry 
3:19335 COO—1797-77 
Emory Univ., Atlanta, Ga. (USA). Dept. of 
Biology 
3:19696 ORO—2412-85 
Georgia Inst. of Tech., Atlanta (USA) 
3:20117 ORO—2591-85 
3:20118 ORO—2591-86 
3:20506 ORO—2591-81 
Anderson (M.D.) Hospital and Tumor Inst., 
- Houston, Tex. (USA) 
3:19937 ORO— 2832-184 
Tennessee Univ., Knoxville (USA). Dept. of 
Chemistry 
3:19325 ORO—2968-111 
Virginia Polytechnic Inst. and State Univ., 
Blacksburg (USA). Dept. of Chemistry 
3:19331 CONF-770964— 1 
3:20160 CONF-770864— 1 
Maryland Univ., College Park (USA) 
3:19058 ORO— 3612-14 
Florida Univ., Gainesville (USA). Dept. of 
Nuclear Engineering Sciences 
3:19967 ORO— 3798-57 
Tennessee Univ., Knoxville (USA). Dept. of 
Physics 
3:19187 ORO— 3861-21 
Texas A and M Univ., College Station (USA). 
Research Foundation 
3:19332 ORO— 3898-35 
Maryland Univ., College Park (USA). Dept. 
of Mechanical Engineering 
3:18923 ORO—2935-70 
Texas Univ., Austin (USA). Center for 
Particle Theory 
3:20226 ORO— 3992-316 





EY-76-S-05-4310 


EY-76-S-05-4310 


EY-76-S-05-4837 
EY-76-S-05-4881 


EY-76-S-05-4908 


EY-76-S-05-5013 


EY-76-S-05-5034 


EY-76-S-05-5103 


EY-76-S-05-5126 


EY-76-S-05-5172 


EY-76-S-05-5197 


EY-76-S-05-5278 


EY-76-S-06-1115-016 


EY-76-S-06-2225-005 


EY-76-S-06-2225-024 


EY-76-S-06-2225-025 


EY-76-S-06-2225-026 


EY-76-S-06-2225-040 


EY-76-S-06-2226-001 


EY-76-S-06-2227-008 
EY-76-S-06-2229-008 


EY-76-S-06-2343 
EY-76-S-06-2405 


EY-76-S-06-2429 


EY-76-S-09-0637 


EY-76-S-09-0641 


EY-76-S-09-0854 


Smithsonian Institution, Rockville, Md. 
(USA). Radiation Biology Lab. 
3:19824 ORO—4310-12 
Oklahoma State Univ., Stillwater (USA) 
3:19149 ORO—4837-4 
Louisiana State Univ., Baton Rouge (USA). 
Dept. of Physics and Astronomy 
3:20167 ORO—4881-13 
Maryland Univ., College Park (USA). Dept. 
of Mechanical Engineering 
3:17238 UMD—4908-9 
Virginia Univ., Charlottesville (USA). Dept. of 
Materials Science 
3:20769 UVA-CTR—4 
Vanderbilt Univ., Nashville, Tenn. (USA) 
3:20247 ORO—50 34 
3:20320 ORO—5034-34 
3:20321 ORO—5034-36 
Virginia Polytechnic Inst. and State Univ., 
Blacksburg (USA). Dept. of Geological 
Sciences 
3:17350 VPI-SU—S5103-4 
Maryland Univ., College Park (USA). Dept. 
of Physics and Astronomy 
3:20224 ORO—5126-28 
3:20299 ORO—5126-21 
3:20365 ORO—5126-18 
3:20366 ORO—5126-31 
Maryland Univ., College Park (USA). Dept. 
of Chemistry 
3:20248 ORO—5172-0005 
Juniata Coll., Huntingdon, Pa. (USA) 
3:16744 ORO—5197-4 
Alabama Univ., Huntsville (USA). Kenneth E. 
Johnson Environmental and Energy 
Center 
3:17236 ORO—5278-5 
Energy Research and Development 
Administration, Washington, D.C. (USA) 
3:19907 RLO/2225—T16-28 
Washington Univ., Seattle (USA). Dept. of 
Genetics 
3:19866 RLO/2225/TS—42 
Washington Univ., Seattle (USA). Dept. of 
Oceanography 
3:20079 RLO/2225/T24—20 
Washington Univ., Seattle (USA). Dept. of 
Oceanography 
3:20080 RLO/2225/T25—19 
3:20081 RLO/2225/T25—20 
Washington Univ., Seattle (USA). Dept. 
Oceanography 
3:20082 RLO/2225/T26—44 
Washington Univ., Seattle (USA). Dept. 
Oceanography 
3:19768 RLO/2225/T40—2 
Oregon Univ., Portland (USA). Dept. of 
Biochemistry 
3:19938 RLO—2226-T1-15 
Oregon State Univ., Corvallis (USA) 
3:19808 RLO—2227-T8-7 


Alaska Univ., Fairbanks (USA). Geophysical 
Inst. 
3:17349 
Wyoming Univ., Laramie (USA) 


RLO/2229/T008—1 


3:17389 RLO/2343—5 
Swedish Hospital Medical Center, Seattle, 
Wash. (USA) 
3:19957 RLO/2405—2 
Oregon State Univ., Corvallis (USA). Dept. of 
Mechanical Engineering 
3:17368 RLO/2429—1 
3:17369 RLO/2429—2 
Georgia Univ., Tifton (USA). Georgia Coastal 
Plain Experiment Station 
3:19921 SRO—637-6 
Georgia Univ., Athens (USA). Dept. of 
Entomology 
3:19923 SRO— 641-24 
Georgia Univ., Athens (USA). Dept. of 
Chemistry 
3:19229 
3:19230 
3:19268 
3:19269 


SRO—854-15 
SRO—854-18 
SRO—854-13 
SRO—854-14 


EY-77-C-03-1110 


EY-77-C-06-1030 


EY-77-X-19-0237 


EY-C-06-2130 


NAS-3-19768 
NAS-7-100-954373 
NAS-7-100-954376 


W-31-108-ENG-38 


W-31-109-ENG-38 


W-31--109-ENG-38 
W-31-109-ENG-38 


W-31-109-ENG-38- 
SUB-31-109-38- 
3634 

W-31-109-ENG-48 

W-31-109-ENG-38q 


W-7405-ENG-26 
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Martin Marietta Corp., Denver, Colo. (USA) 
3:17191 SAN/1110—77-2(Vol.2) 
3:17212 SAN/1110—77-2(Vol.1) 
3:17213 SAN/1110—77-2(Vol.3) 
3:17214 SAN/1110—77-2(Vol.4) 
3:17215 SAN/1110—77-2(Vol.5) 
3:17216 SAN/1110—77-2(Vol.6) 

Atomics International Div., Richland, Wash. 

(USA). Rockwell Hanford Operations 
3:16895 RHO-LD—77-4SEP 
3:16954 RHO-LD—77-3D 

Department of Energy, Bartlesville, Okla. 

(USA). Bartlesville Energy Research 

Center 
3:16683 BERC/RI—77/19 

INTERA Environmental Consultants, Inc., 

Houston, Tex. (USA) 

3:16929 ARH-C—00017 

Martin Marietta Corp., Denver, Colo. (USA) 
3:17151 ERDA/NASA— 19768 

Crystal Systems, Inc., Salem, Mass. (USA) 
3:17149 ERDA/JPL/954373—77/3 

Motorola, Inc., Phoenix, Ariz. (USA). 

Semiconductor Group 
3:17150 ERDA/JPL/954376—77/3 

Northwestern Univ., Chicago, Ill. (USA). 

Dept. of Anatomy 
3:18952 CONF-770717—5 

Argonne National Lab., Ill. (USA) 
3:16360 ANL/MSD/FE—77-5R 
3:16457 ANL—77-16 
3:16550 CONF-770921—4 
3:1655! CONF-770970—2 
3:17283 ANL—76-71 
3:17392 ANL-K—76-3588-1 
3:17526 CONF-771091—1 
3:17697 ANL-CT—77-25 
3:17699 ANL-CT—77-37 
3:17700 ANL-CT—78-8 
3:17701 ANL-CT—78-10 
3:18015 CONF-771023—15 
3:18089 ANL—77-25 
3:18090 ANL—77-43 
3:18091 ANL-RDP—63 
3:18371 ANL-K—77-3588-2 
3:18378 DOE/CS—0004 
3:18435 CONF-771005—7 
3:18894 ANL—77-30 

-3:18953 CONF-770827—7 
3:18954 CONF-770827—8 
3:19123 CONF-770847—2 
3:19276 CONF-770957—2 
3:19301 CONF-770963—4 
3:19599 CONF-770949—2 
3:19672 ANL—75-XX-87 
3:19676 ANL-Trans—1103 
3:19677 ANL-Trans—1107 
3:19764 ANL/EMR—1(Vol.3B) 

Argonne National Lab., Ill. (USA) 

3:19765 ANL/ES—40(Vol.2) 

Argonne National Lab., Ill. (USA) 
3:19766 ANL/ES—40(Vol.6) 
3:20197 CONF-771064—3 
3:20262 CONF-770968—7 
3:20298 CONF-770968—6 
3:20317 CONF-770968—9 
3:20434 CONF-770801—24 
3:20666 CONF-770801—22 
3:20736 CONF-771035—14 
3:20796 ANL-AMD-TM—319 


MEPPSCO, Inc., Boston, Mass. (USA) 
3:18519 TID—27151 

Argonne National Lab., Ill. (USA) 
3:17698 ANL-CT—77-29 

Argonne National Lab., Ill. (USA) 
3:19351 CONF-771049—2 

Oak Ridge National Lab., Tenn. (USA) 
3:16341 ORNL/FE— 
3:16570 CONF-770963—3 
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3:16813 
3:16832 
3:16841 
3:16842 
3:16855 
3:16856 
3:16878 
3:16907 
3:16908 
3:16946 
3:16947 
3:16949 
3:16950 
3:16951 
3:16952 
3:16956 
3:16973 
3:16974 
3:16975 
3:16976 
3:16977 
3:16978 
3:16995 
3:17005 
3:17010 
3:17270 
3:17366 
3:17415 
3:17416 
3:17430 
3:17665 
3:17713 
3:17714 
3:17819 
3:17930 
3:18096 
3:18097 
3:18116 
3:18117 
3:18118 
3:18119 
3:18306 
3:18636 
3:18637 
3:18638 
3:18639 
3:18830 
3:18840 
3:18852 
3:18853 
3:18861 
3:18862 
3:18875 
3:18900 
3:18901 
3:18902 
3:18903 
3:18916 
3:18917 
3:18918 
3:18919 
3:18920 
3:18922 
3:18947 
3:19006 
3:19041 
3:19053 
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3:20758 . NTIS, PC A02/MF AOl1 2584 3.19492 
3:20644 . NTIS, PC A02/MF AOl1 2585 3.19493 
3:20645 . NTIS, PC A02/MF AO1 3586 3.19486 
3:20665 . NTIS, PC A02/MF AO1 2587 ‘ 
3:20646 . NTIS, PC A02/MF AOI 3:19491 
3:20095 _ NTIS, PC A02/MF AOI 2588 3:19490 
3:19649 . NTIS, PC A03/MF AO! 2589 3:19488 
3:19650 Dep. NTIS, PC A02/MF AOI 2590 3:19533 
3:19651 . NTIS, PC A02/MF AOI 2591 3:19494 
3:19652 . NTIS, PC A02/MF AO! 2592 3:19485 
3:19641 . NTIS, PC A02/MF AO! 2593 3:19487 
3:19642 . NTIS, PC A02/MF AO! 2594 3:19437 
3:19916 . NTIS, PC A02/MF AO! 2595 3:19529 
3:19653 . NTIS, PC A02/MF AO! 2596 3:19368 
3:19622 . NTIS, PC A02/MF AO 2597 3:19489 
3:20791 . NTIS, $5.50 2598 3:19534 
3:18460 . NTIS, PC A06/MF AOl 2599 3:19369 
3:19521 . NTIS, $4.00 2601 3:19499 
3:17284 . NTIS, PC A03/MF AO1 2602 3:19498 
3:18422 . NTIS, PC A09/MF AOI 2603 3:19500 
3:17364 . NTIS, PC A02/MF AO1 2604 3:19496 
3:17365 . NTIS, PC A04/MF AOl 2605 3:19535 
50714 3:17070 . NTIS, PC AO7/MF AO! 2606 3:19519 
50715 3:16900 . NTIS, PC A07/MF AOl1 CENPD- 
BNL-NCS- 254 3:18095 Combustion Engineering, Inc., 
50702 3:20306 Dep. NTIS, PC A04/MF AOI Windsor, CT 
BNL-NUREG- 4 CONF-740424- (Materials information programs meeting, 
22603 3:18996 Dep. NTIS, PC A03/MF AOI Gaithersburg, MD, USA, 16-17 Apr 1974) 
BNWL- 3:18833 See NBS-SPEC.PUBL.-463 
1845-35 3:17045 Dep. NTIS, PC A03/MF AOl1 CONF-740568- (1. world congress on filtration, Paris, 
1968 3:16901 Dep. NTIS, $4.50 France, 14-17 May 1974) 
oa panes Dep. NTIS, $5.00 3:19405 New York; John Wiley and 
3:19817 Dep. NTIS, $4.50 Sons (1974). $32.50 
2137 3:18633 Dep. NTIS, PC A13/MF AOl CONF-740688- (17. colloquium on metallurgy, mechanical 
nd . aoa Dep. NTIS, PC A04/MF AO! and metallurgical factors of rupture in nuclear 
- : 4 Dep. NTIS, PC A04/MF AOI! industry, Saclay, France, 24-26 Jun 1974) 
2269 3:17004 Dep. NTIS, PC A05/MF AO1 11 3:18947 See ORNL-tr-4382 
2272 3:19747 Dep. NTIS, PC A03/MF AOl1 CONF-740809- (23. annual conference on applications of x- 
2284 3:19334 Dep. NTIS, PC A04/MF AO1 ray analysis, Denver, CO, USA, 7-9 Aug 
2314 3:17599 Dep. NTIS, PC A07/MF AO1 1974) 
m0 Hen BE Nn eager a ee 
: p. ‘ } 
2382 3:19723 Dep. NTIS, PC A02/MF AO1 CONF-7411105- (1. symposium on application of isotope 
2408 3:17026 Dep. NTIS, PC A02/MF AO! techniques in hydrology and hydraulics, 
2408(Vol.1) 3:17027 . NTIS, PC AO5/MF AO1 Poona, India, 26-27 Nov 1974) 
ey a ; old a poy 4 AOl 3:17042 Dept. of Atomic Energy, 
- ; , A03/MF AOl Bombay, India 
CONF-741269- (Workshop on environmental impact and 
3:18423 . NTIS, PC A05/MF AO1 linkages, Charleston, SC, USA, 19,20 Dec 
1974) 
3:18409 . NTIS, PC A04/MF AO! 3:16465 See ARP-30 
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Abstract No. Availability 

(Automotive engineering congress and 
yuma Detroit, MI, USA, 24-28 Feb 
1975) 

3:18828 Warrendale, PA; Society of 
Automotive Engineers, Inc. 
(1976). 

(169. national meeting, American Chemical 
Society, Philadelphia, PA, USA, 6-11 Apr 
1975) 
3:16580 Washington, DC; American 
Chemical Society (1975). 
(Conference on population forecasting for 
small areas, Oak Ridge, TN, USA, 4-5 May 
1975) 

3:18303 Dep. NTIS, PC A0S5/MF AOI 
(4. inter-American conference on materials 
technology, Caracas, Venezuela, 29 Jun-5 Jul 
1975) 
3:18837 Southwest Research Institute, 
San Antonio 

Southwest Research Institute, 
San Antonio, TX 
(International cryogenic materials 
conference, Kingston, Ontario, Canada, 22-25 
Jul 1975) 
3:19375 


3:18838 


New York; Plenum Press 

(1977). $42.50 

(14. gamma field symposia, Ohmiya-machi, 

Japan, 24-25 Jul 1975) 

3:19920 Dep. NTIS (US Sales Only), 
PC A06/MF AOl1 

(170. American Chemical Society national 

meeting, Chicago, IL, USA, 24-29 Aug 1975) 

3:16580 Washington, DC; American 

Chemical Society (1975). 

Washington, DC; American 

Chemical Society (1975). 

(Symposium on radiation effects on solid 

surfaces, Chicago, IL, USA, 25-26 Aug 1975) 

3:19236 Washington, DC; American 
Chemical Society (1976). 
$32.50 

(1. international energy agency water 

electrolysis workshop, Upton, NY, USA, 23- 

25 Sep 1975) 

3:17051 See BNL-21165 

(Specialists’ meeting on sensitivity studies and 

shielding benchmarks, Paris, France, 7-10 Oct 

1975) 

3:20402 


3:19259 


Paris; Organization for 

Economic Co-Operation and 

Development (1975). 

(Meeting on improvements of accuracy and 

speed in x-ray measurements, Kumatori, 

Osaka, Japan, 19 Jan 1976) 

3:16590 See AED-Conf-76-605-001 

(National symposium on industrial isotope 

radiography, Tiruchirapalli, India, 26-27 Feb 

1976) 

3:19514 Dept. of Atomic Energy, 

Bombay, IN 

(NBS symposium on measurements for the 

safe use of radiation, Gaithersburg, MD, 

USA, 1-4 Mar 1976) 

3:19956 See NBS-SP-456 

(Symposium on alternate fuel resources, 

Santa Maria, CA, USA, 25-27 Mar 1976) 

3:18459 North Hollywood, CA; 
Western Periodicals Co. 
(1976). $45.00 

(Reactor meeting, Duesseldorf, F.R. 

Germany, 30 Mar 1976) 

3:19142 See BNWL-tr-266 

(8. symposium of the American Society for 

Testing and Materials on the effect of 

radiation on structural materials, St. Louis, 

MO, USA, 4-6 May 1976) 

3:19088 Philadelphia; American 
Society for Testing Materials 
(1976). $49.00 

(International colloquium on measurement of 

irradiation enhanced creep in nuclear 

materials, Petten, Netherlands, 5-6 May 1976) 

3:19063 New York; North-Holland 

Publishing Company (1977). 
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CONF-7609167- 
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Abstract No. Availability 

(Workshop on the 5 MW solar tower 

program, Houston, TX, USA, 17-19 May 

1976) 

3:17194 See ALO/3701-76/1 

(Annual meeting of the French Society of 

Heat Engineers: thermal aspects of actual 

energy problems, Grenoble, France, 24 May 

1976) 

3:18265 Dep. NTIS, PC A02/MF AO1 

(Technical opportunities for energy 

conversion in improved controls, Boston, 

MA, USA, 10 May 1976) 

3:18529 Dep. NTIS, PC A15/MF AO1 

(47. Anzaas Congress, Hobart, Tasmania, 

Australia, 10-14 May 1976) 

3:20083 Tasmania, Australia; Univ. of 
Tasmania (1976). $2.50 

Tasmania, Australia; Univ. of 

Tasmania (1976). $2.50 

(National computer conference, New York, 

NY, USA, 7-10 Jun 1976) 

3:20818 See SLAC-PUB-1715 

(Annual meeting of air poliution control 

association, Portland, OR, USA, 27 Jun-1 Jul 

1976) 

3:19673 See ATDL-76/13 

(4. Tihany symposium on radiation chemistry, 

Keszthely, Hungary, 1-5 Jun 1976) 

3:19328 KULTURA, P.O.B. 149, H- 
1389, Budapest 

(Workshop on correlation of neutron and 

charged particle damage, Oak Ridge, TN, 

USA, 8-9 Jun 1976) 

3:19041 Dep. NTIS, PC A17/MF AOl1 

(Special Libraries Association, Denver, CO, 

USA, 7-10 Jun 1976) 

3:18018 See HEDL-SA-838 

(67. annual meeting of the American Society 

of Biological Chemists, San Francisco, CA, 

USA, 6 Jun 1976) 

3:19822 See LBL-6389 

(Meeting of industry with research institutes 

of the andean pact in the area of metallurgy, 

Caracas, Venezuela, 27-31 Jul 1976) 

3:18841 See UCRL-Trans-11204 

(National energy forum, Akron, OH, USA, 

26-30 Jul 1976) 

3:18368 


3:20790 


Akron, OH; University of 

Akron (1976). 

Akron, OH; University of 

Akron (1976). 

(1. UNITAR conference on energy and the 

future, Laxenburg, Austria, 5-16 Jul 1976) 

3:18442 Elmsford, NY; Pergamon 
Press Inc. (1977). $40.00 

(17. symposium on rock mechanics, 

Snowbird, UT, USA, 25-27 Aug 1976) 

3:19453 Salt Lake City; Utah 
Engineering Experiment 
Station (1976). 

(4. international electric vehicle symposium, 

Dusseldorf, F.R. Germany, 31 Aug-2 Sep 

1976) 

3:18658 


3:18353 


New York; Electric Vehicle 
Council (1976). 

New York; Electric Vehicle 
Council (1976). 

(2. symposium on collective methods of 
acceleration, Moscow, USSR, 29 Sep-2 Oct 
1976) 
3:19604 


3:18700 


Dubna, USSR; Joint Institute 
for Nuclear Research (1977). 
(School on tokamak reactors for breakeven, 
Erice, Italy, 21 Sep-1 Oct 1976) 
3:20635 Elmsford, NY; Pergamon 
Press Inc. (1978). 
(CCMS solar energy pilot study meeting, 
Copenhagen, Denmark, 13-15 Sep 1976) 
3:17238 See UMD-4908-9 
(Conference on aquatic pollutants and 
biologic effects with emphasis on neoplasia, 
New York, NY, USA, 27-29 Sep 1976) 
3:19786 New York; New York 
Academy of Sciences (1977). 
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CONF-770146- 


CONF-770205- 


Pl 


CONF-770220- 


CONF-770226- 


Abstract No. Availability 


(Proceedings of the advancements in retrieval 
technology as related to information systems, 
Arlington, VA, USA, 20-21 Oct 1976) 
3:20838 NTIS 

(Frontiers in education conference, Tucson, 
AZ. USA, 25-27 Oct 1976) 

3:18968 See RFP-2619 

(The Combustion Institute meeting, LaJolla, 
CA, USA, 18 Oct 1976) 

3:16387 See WSS/CI-76-25 
(International symposium on plasma wall 
— Julich, F.R. Germany, 18-22 Oct 
1 


3:20656 Elmsford, NY; Pergamon 
Press Inc. (1977). 

(Electrochemical Society meeting, Las 

Vegas, NV, USA, 17-22 Oct 1976) 

3:19038 Princeton, NJ; The 
Electrochemical Society, Inc. 
(1976). 

(4. annual conference on the use of small 

accelerators, Denton, TX, USA, 25-27 Oct 

1976) 

3:19605 IEEE Service Center, 
Piscataway, NJ 

(Annual meeting of the American Society of 

Mechanical Engineers, New York, NY, USA, 

29 Nov-5 Dec 1976) 

3:17702 American Society of 
Mechanical Engineers, New 
York 

(American Electroplaters Society coatings 

for solar collectors symposium, Atlanta, GA, 

USA, 9-10 Nov 1976) 

3:17302 Winter Park, FL; American 
Electroplaters Society, Inc. 
(1976). 

(Manila nuclear power conference, Manila, 

Philippines, 2-4 Dec 1976 

3:20634 See WFPS-TME-036 

(7. symposium on sharing of computer 

programs and technology in nuclear 

medicine, computer assisted data processing, 

Atlanta, GA, USA, 16-17 Jan 1977) 

3:19880 Dep. NTIS, PC A22/MF A0O1 

(Workshop on ceramic and glass radioactive 

waste forms, Germantown, MD, USA, 4-5 

Jan 1977) 

3:16891 Dep. NTIS, PC A13/MF AOl1 

(Information meeting on accelerator 

breeding, Upton, NY, USA, 18-19 Jan 1977) 

3:19573 Dep. NTIS, PC A18/MF AOl1 

(Workshop on application of phase diagrams 

in metallurgy and ceramics, Gaithersburg, 

MD, USA, 10-12 Jan 1977) 

3:18873 See BNL-23181 

(International symposium on atomic, 

molecular, and solid state theory, collision 

phenomenon, and computational methods, 

Sanibel Island, FL, USA, 16-22 Jan 1977) 

3:20112 New York; John Wiley and 
Sons, Inc. (1977). $185.00 

(Energy seminar, Washington, DC, USA, 12 

Jan 1977 

3:18317 New York Society of Security 
Analysts, New York 

(Symposium on the geology, mining and 

extractive processing of uranium, London, 

UK, 17-19 Jan 1977) 

3:16792 London; Institution of Mining 
and Metallurgy (1976). 

(Conference of the SAE International 

Automotive Engineering Congress and 

~ arn Detroit, MI, USA, 28 Feb-4 Mar 

3:18780 Warrendale, PA; Society of 
Automotive Engineers, Inc. 
(1977). 

(International symposium on the handling of 

radiation accidents, Vienna, Austria, 2 Feb-4 

Mar 1977) 

3:20059 See STI/PUB-463 

(Massive hydraulic fracturing symposium, 

Norman, OK, USA, 28 Feb-1 Mar 1977) 

3:16592 See COO/4166-1 
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(Symposium on biological effects and 

measurement of radio frequency/ 

microwaves, Rockville, MD, USA, 16-18 Feb 

1977) 

3:20052 See FDA-77-8026 

(EPA workshop on-freshwater wetlands: 

present status and future needs, Camden, NJ, 

USA, Feb 1977) 

3:19767 Dep. NTIS, PC A03/MF AO1 

(Symposium on energy alternatives, Ottawa, 

KS, USA, 4-5 Feb 1977) 

3:18414 Ottawa, KS; Ottawa 
University (1977). 

(11. ainse plasma physics —— Lucas 

Heigl.ts, Australia, 7-9 Feb 197 

3:20444 Dep. NTIS (US ea Only), 
PC A04/MF AO1 

(Symposium on hydrogeochemical and 

stream sediment reconnaissance, Grand 

Junction, CO, USA, 16-17 Mar 1977) 

3:16798 See GJBX-77(77) 

(12. Rencontre de Moriond, Haute-Savoie, 

France, 6-18 Mar 1977) 

3:20218 See FERMILAB-CONF-77/ 
33THY 

(Reactor congress, Mannheim, F.R. 

Germany, 29 Mar-1 Apr 1977) 

3:17830 Dep. NTIS, PC A02/MF AO1 

(International conference in metallurgical 

coatings, wear erosion session, San Francisco, 

CA, USA, 28 Mar-1 Apr 1977) 

3:18845 See BDX-613-1801 

(Conference on the production of biomass 

from grains, crop residues, forages and 

grasses for conversion to fuels and chemicals, 

Kansas City, MO, USA, 2-3 Mar 1977) 

3:17157 Dep. NTIS, PC Al6/MF A0O1 

(A pictorial characterization of world wide 

electric and hybrid vehicles, Washington, 

DC, USA, 1 Mar 1977) 

3:18655 Dep. NTIS, PC Al2/MF AOl 

(2. annual control of power systems 

conference and exposition, College Station, 

TX, USA, 14-16 Mar 1977) 

3:17472 New York; Inst. of Electrical 
and Electronics Engineers, 
Inc. (1977). $12.00 

(2. image receptor conference, Washington, 

DC, USA, 31 Mar-2 Apr 1977) 

3:19953 See FDA-77-8036 

(5. international conference on experimental 

meson spectroscopy, Boston, MA, USA, 29- 

30 Apr 1977) 

3:20203 See LBL-6723 

(Conference on high temperature sciences 

related to open-cycle coal fired MHD 

systems, Argonne, IL, USA, 4-6 Apr 1977) 

3:19133 Dep. NTIS, PC A02/MF AO1 

(ERDA workshop on x-ray neutron and 

electron scattering, Oak Ridge, TN, USA, 13- 

15 Apr 1977) 

3:18830 Dep. NTIS, PC A06/MF AO1 

(4. annual inter-university energy conference, 

Urbana, IL, USA, 26-28 Apr 1977) 

3:20448 See COO-2218-81 

(Workshop on phase transformations, stability 

and materials interactions, Berkeley, CA, 

USA, 18-20 Apr 1977) 

3:18831 See LBL-6645 

(25. relay conference, Stillwater, OK, USA, 

26-27 Apr 1977) 

3:19528 Oklahoma State Univ., 
Stillwater 

(Symposium on management of low level 

radioactive waste, Atlaata, GA, USA, 23-27 

May 1977) 

3:18019 See HEDL-SA-1230-S 

(Electronic component conference, 

Arlington, VA, USA, 17 May 1977) 

3:19513 See BDX-613-1762 

(Symposium on neutron cross sections 10-40 

MeV, Upton, NY, USA, 3-5 May 1977) 

3:19632 See LA-UR-77-1054 

(ASTM symposium on fatigue testing of 

weldments, Toronto, Canada, May 1977) 

3:18996 See BNL-NUREG-22603 
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Abstract No. Availability 


(7. annual symposium on the anomalous 

absorption of intense high frequency waves, 

Ann Arbor, MI, USA, 18-20 May 1977) 

3:20507 See UCRL-79392(Rev.2) 

(International symposium on powder 

metallurgy, Kiev, USSR, 11-15 May 1977) 

3:18849 See LA-UR-77-719 

(International conference on martensitic 

transformation, Kiev, USSR, 16-20 May 

1977) 

3:18883 See LBL-6242 

(Workshop on risk analysis and geologic 

modelling, Ispra, Italy, 23-27 May 1977) 

3:16980 See BNWL-tr-272 

3:17002 See BNWL-tr-273 

(13. annual forum on the geology of industrial 

minerals, Norman, OK, USA, 12-14 May 

1977) 

3:17032 See BNL-22824 

(Franco-American conference on intercalated 

compounds of graphite, La Napoule, France, 

27 May 1977) 

3:19167 See BNL-23230 

(Meeting of the Seismological Society, 

Tokyo, Japan, 12-14 May 1977) 

3:17351 TIC 

(7. northeast regional science meeting, 

Halifax, Canada, 28-30 May 1977) 

3:16561 See BNL-22792 

(Proceedings of macroscopic properties of 

heavy ion collision, Pikeville, TN, USA, 12- 

18 Jun 1977) 

3:20354 Dep. NTIS, PC A23/MF A0O1 

(Solar world meeting, Orlando, FL, USA, 6- 

10 Jun 1977) 

3:17122 Cape Canaveral, FL; 

International Solar Energy 

Society (1977). $45.00 per set 

of 3 Vols. 

(American Nuclear Society annual meeting, 

New York, NY, USA, 12-17 Jun 1977) 

3:18120 See SAND-77-0170C 

3:19572 See BNL-23373 

(2. international congress on hydrogen in 

metals, Paris, France, Jun 1977) 

3:18848 See COO-1676-45 

3:17088 Elmsford, NY; Pergamon 
Press Ltd. (1977). 

(International symposium on computer 

methods for partial differential equations, 

Bethlehem, PA, USA, 22-24 Jun 1977) 

3:19686 See DP-MS-76-83 

(Air Pollution Control Association meeting, 

Toronto, Canada, 19-23 Jun 1977) 

3:18266 See SAND-77-8034 

(International conference on matrix isolation 

spectroscopy, West Berlin, F.R. Germany, 

Jun 1977) 

3:19279 See LBL-6674 

(International symposium on nuclear reaction 

models, Balatonfured, Hungary, 27 Jun-! Jul 

1977) 

3:20360 See COO-3235-82 

(S. international conference on information 

processing in medical imaging, Nashville, 

TN, USA, 27 Jun-1 Jul 1977) 

3:19881 Dep. NTIS, PC A02/MF AOl1 

(SIMS conference on statistical analysis of 

ecological processes in time and space, Alta, 

UT, USA, 27 Jun-1 Jul 1977) 

3:19754 Dep. NTIS, PC A02/MF AOl 

(LAMPF summer school, Los Alamos, NM, 

USA, 22-24 Jun 1977) 

3:20245 See LA-6926-C 

(International conference on fireside 

corrosion and contamination in thermal 

wae Stations, Essen, F.R. Germany, 1-2 Jun 

1977) 

3:16549 See AED-CONF-77-195-003 

(International conference on neutrino physics 

and neutrino astrophysics, Elbrus, USSR, 18- 

24 Jun 1977) 

3:20252 See UPR-0048-N 

3:20095 See BNL-23418 

(German meeting of engineers, Hamburg, 

F.R. Germany, 7 Jun 1977) 
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3:18339 See AED-Conf-77-167-002 
(Symposium on uses and problems in the 
applications of dyes to tissue culture, New 
Orleans, LA, USA, 10 Jun 1977) 

3:19857 See LA-UR-77-2748 

(13. biennial conference of the American 
7) Society, Irvine, CA, USA, 18-22 Jul 
1977 

3:19200 See COO-2712-3 

3:19201 See COO-2712-4 

(International conference on rare earths and 
actinides, Durham, UK, 4-6 Jul 1977) 

3:18952 Dep. NTIS, PC A03/MF AOl1 
(International conference on high pressure 
and low temperature physics, Cleveland, OH, 
USA, 20-22 Jul 1977) 

3:18881 See LA-UR-77-2153 
(Symposium on instrumentation and control 
for fossil demonstration plants, Chicago, IL, 
USA, 13-15 Jul 1977) 

3:16364 See COO-0003-7 

(10. annual technical meeting of the 
International Metallographic Society, 
Houston, TX, USA, 19 Jul 1977) 

3:19001 See HEDL-SA-1225FP(Rev.) 
(NATO summer institute on coupled plasmas, 
Orleans, France, 7-23 Jul 1977) 

3:20518 See UCRL-80222 
(International symposium on fracture 
mechanics in ceramics, University Park, PA, 
USA, 27-29 Jul 1977) 

3:19131 See LBL-6683 

(International symposium on order and 
disorder in solids, Paris, France, 4-9 Jul 1977) 
3:18884 See LBL-6654 

(Conference on waste-rock interactions, 
University Park, PA, USA, 6-7 Jul 1977) 
3:16956 See Y/OWI/SUB-77/14268 
(Symposium on 1/f fluctuations, Tokyo, 
Japan, 11-13 Jul 1977) 

3:18965 See LBL-6631 

(Isabelle workshop, Upton, NY, USA, 18-29 
Jul 1977) 

3:19642 See BNL-23468 

(Cryogenic engineering conference, Boulder, 
CO, USA, 2-5 Aug 1977) 

3:20666 Dep. NTIS, PC A02/MF AO1 
3:20434 Dep. NTIS, PC A02/MF AO1 
(National heat transfer conference, Atlantic 
City, NJ, USA, 15-17 Aug 1977) 

3:17368 See RLO/2429-1 

3:17369 See RLO/2429-2 

(6. international colloquium on gasdynamics 
of explosions and reactive systems, 
Stockholm, Sweden, 22-26 Aug 1977) 
3:20194 See BNL-23184 

(International conference on physics of 
transition metals, Toronto, Canada, 15-18 
Aug 1977) 
3:18953 Dep. NTIS, PC A02/MF AOl1 
3:18954 Dep. NTIS, PC A02/MF AOI 
3:20116 See LBL-6684 

(Symposium on high velocity deformation of 
solids, Tokyo, Japan, 24-27 Aug 1977) 
3:20429 See SAND-76-5948C 

(6. international conference on magnet 
technology, Bratislava, Czechoslovakia, 29 
Aug-2 Sep 1977) 

3:20664 See BNL-23165 

3:20667 Dep. NTIS, PC A02/MF AO1 
(15. international thermal conductivity 
conference, Ottawa, Ontario, Canada, 24-26 
Aug 1977) 

3:19123 Dep. NTIS, PC A02/MF AO1 
3:16432 See LA-UR-77-2745 

(National environmental research park 
symposium: natural resource inventory, 
characterization, and analysis, Los Alamos, 
NM, USA, 15-16 Aug 1977) 

3:19748 Dep. NTIS, PC A02/MF AO1 
(5. international conference on high voltage 
electron microscopy, Kyoto, Japan, 29 Aug-1 


Sep 1977) 
See COO-4217-2 


3:19124 
3:19147 See COO-2119-20 
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(Conference on micellar and macromolecular 

catalysis, Wolfeboro, NH, USA, 15-19 Aug 

1977) 

3:20160 Dep. NTIS, PC A03/MF AO1 

(21. annual technical symposium of the 

Society of Photo-Optical Instrumentation, 

San Diego, CA, USA, 22-26 Aug 1977) 

3:20749 See UCRL-79990 

(Human gene mapping meeting, Winnipeg, 

Manitoba, Canada, 16-21 Aug 1977) 

3:19850 Dep. NTIS, PC A02/MF A0O1 

3:19851 Dep. NTIS, PC A02/MF A0O1 

(7. international conference on high energy 

physics and nuclear structure, Zurich, 

Switzerland, 30 Aug 1977) 

3:20224 See ORO-5126-28 

3:20209 See LBL-6756 

(26. annual conference on applications of x- 

ray analysis, Denver, CO, USA, Aug 1977) 

3:19825 See SAND-77-1658C 

(Urban and Regional Information Systems 

Association conference, Kansas City, MO, 

USA, 7-11 Aug 1977) 

3:18304 See LBL-6417 

(8. European conference on controlled fusion 

and plasma physics, Prague, Czechoslovakia, 

19-23 Sep 1977) 

3:20558 See GA-A-14373 

(7. international Vac. congress and 3. 

international conference on solid surfaces, 

Vienna, Austria, 12-16 Sep 1977) 

3:18875 Dep. NTIS, PC A02/MF AOl1 

(International symposium on sulfur in the 

atmosphere, Dubrovnik, Yugoslavia, 7-14 Sep 

1977) 

3:19693 See LBL-6171 

(ASME-IEEE joint power generation 

conference, Los Angeles, CA, USA, 18-21 

Sep 1977) 

3:17724 New York; American Society 
of Mechanical Engineers 
(1977). 

(International conference on lattice dynamics, 

Paris, France, 5-10 Sep 1977) 

3:19166 See BNL-23210 

3:18950 See BNL-23349 

3:19198 See BNL-23182 

3:19168 See BNL-23279 

(3. biennial wind energy conversion systems 

conference, Washington, DC, USA, 19-21 

Sep 1977) 

3:16550 Dep. NTIS, PC A02/MF AO1 

3:17389 See RLO/2343-5 

3:17384 See ERDA/NASA/1028-77/9 

(Photovoltaics solar energy conference, 

Luxembourg, Luxembourg, 27-30 Sep 1977) 

3:17152 See ERDA/NASA/1022-77/ 
19 

(Seminar on HTGR safety technology, 

Upton, NY, USA, 15-16 Sep 1977) 

3:17665 Dep. NTIS, PC A03/MF AOI 

(XIII international conference on phenomena 

in ionized gases, Berlin, F.R. Germany, Sep 

1977) 

3:19177 Dep. NTIS, PC A02/MF AOl 

(7. international conference on atomic 

collisions in solids, Moscow, F.R. Germany, 

19-23 Sep 1977) 

3:20118 See ORO-2591-86 

3:20117 See ORO-2591-85 

(International Atomic Energy Agency, 

international working group on fast reactors, 

Argonne, IL, USA, 20-23 Sep 1977) 

3:18020 See HEDL-SA-1298 

(Symposium on the production and 

neutralization of negative hydrogen ions and 

beams, Upton, NY, USA, 26-30 Sep 1977) 

3:20718 See UCRL-80103 

3:19600 See UCRL-80102 

3:20113 See BNL-23301 

3:20710 See PPPL-1391 

(International conference on low energy ion 

beams, Salford, UK, 5-8 Sep 1977) 

3:19599 Dep. NTIS, PC A02/MF AO1 
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(13. European congress on molecular 
spectroscopy, Wroclaw, Poland, 12-16 Sep 
1977) 


3:19276 Dep. NTIS, PC A02/MF AOl1 
(Microbiology of power plant thermal 
™” Iowa City, IA, USA, 19-20 Sep 
1977 

3:19781 Dep. NTIS, PC A02/MF AOl1 
(2. international symposium on polynuclear 
aromatic hydrocarbons, Columbus, OH, 
USA, 27-28 Sep 1977) 

3:16570 Dep. NTIS, PC A03/MF A0O1 
3:19301 Dep. NTIS, PC A02/MF AO1 
(9. international symposium on hot atom 
om Blacksburg, VA, USA, 18-23 Sep 
197 

3:19331 Dep. NTIS, PC A03/MF AO1 
(Workshop on uranium resources and 
producibility, Washington, DC, USA, 20-21 
Sep 1977) 

3:16787 Dep. NTIS, PC A02/MF AOl 
(International conference on nuclear 
structure, Tokyo, Japan, 5-10 Sep 1977) 
3:20289 See LBL-6580 

3:20230 See LBL-6588 

3:20298 Dep. NTIS, PC A02/MF AOi 
3:20262 Dep. NTIS, PC A02/MF AOl1 
3:20317 Dep. NTIS, PC A02/MF AO1 
(EPA/ERDA symposium on high 
temperature/pressure particulate control, 
Washington, DC, USA, 20-21 Sep 1977) 
3:16551 Dep. NTIS, PC A03/MF AOl1 
(International symposium on nuclear physics 
at cyclotron energies, Calcutta, India, 14-16 
Sep 1977) 

3:20303 See COO-0535-764 

(Oji international seminar on genetic aspects 
of friend virus and friend cells, Lake 
Yamanaka, Japan, 4-9 Sep 1977) 

3:19904 Dep. NTIS, PC A02/MF AOl 
(Plant cell and tissue culture-principles and 
eee. Columbus, OH, USA, 6-9 Sep 
1977) 


3:19865 See BNL-23198 

(4. conference on environmental geology, 
Steamboat Springs, CO, USA, 19 Sep 1977) 
3:16817 See TM-199 

(Conference on developments in electron 
microscopy and analysis, Glasgow, UK, 12- 
14 Sep 1977) 

3:18887 See SAND-77-1445C 
(International symposium on nuclear 
collisions and their microscopic description, 
Bled, Yugoslavia, 26 Sep-1 Oct 1977) 
3:20349 See COO-1764-301 

(10. international chemotherapy congress, 
Zurich, Switzerland, 17-23 Sep 1977) 
3:19896 Dep. NTIS, PC A02/MF AO! 
(IFIP optimization conference, Wurzburg, 
F.R. Germany, Sep 1977) 

3:19906 See LA-UR-77-2625 
(International Epidemiological Association 
meeting, San Juan, Puerto Rico, Sep 1977) 
3:20044 See COO-2874-22 

(Fossil Energy/ERDA crosscut meeting, 
Upton, NY, USA, 15 Sep 1977) 

3:16358 See BNL-23282 
(International conference on defects in 
insulating crystals, Gatlinburg, TN, USA, 9- 
14 Oct 1977) 

3:19146 See COO-2119-18 

3:19169 Dep. NTIS, PC A22/MF AOl 
(6. international conference on chemical 
vapor deposition, Atlanta, GA, USA, 10-13 
Oct 1977) 

3:19354 See LBL-6902 

3:19164 See LBL-6901 

(Symposium on systems and decision 
sciences, Berkeley, CA, USA, 2-4 Oct 1977) 
3:17014 See UCRL-80336 

3:18357 See UCRL-80337 

3:18435 Dep. NTIS, PC A02/MF AOI 
(International conference on energy use 
management, Tucson, AZ, USA, 24-28 Oct 
1977) 





APRIL 30, 1978 


Report No. 


Pl 
P2 
CONF-771010- 


3 
5 
CONF-771012- 


3 
CONF-771015- 


CONF-771022- 


CONF-771023- 


Abstract No. Availability 


3:18287 Elmsford, NY; Pergamon 
Press Inc. (1977). 

3:18286 Elmsford, NY; Pergamon 
Press Inc. (1977). 

(Conference on environmental degradation of 

engineering materials, Blacksburg, VA, USA, 

10-13 Oct 1977) 

3:19008 See SAND-77-1087C 

3:18900 NTIS, MF A0O1 

(5. ERDA compatibility meeting, 

Miamisburg, OH, USA, 4-6 Oct 1977) 

3:18966 See MLM-2465(OP) 

(Fall meeting of the Western States Section 

of the Combustion Institute, Palo Alto, CA, 

USA, 17-18 Oct 1977) 

3:19341 See UCRL-78915(Rev. 1) 

3:17439 See LBL-6396 

3:19545 See UCRL-78915(Rev.2) 

(9. national SAMPE technical conference, 

Atlanta, GA, USA, 4-6 Oct 1977) 

3:19150 Azusa, CA; Society for the 
Advancement of Material and 
Process Engineering (1977). 

(Nuclear science symposium, San Francisco, 

CA, USA, 19-21 Oct 1977) 

3:20797 See BNL-23362 

3:18015 Dep. NTIS, PC A02/MF AO1 

3:19736 See UCRL-80239 

3:19653 See BNL-23477 

3:19954 See LA-UR-77-2400 

(7. symposium on fusion research project, 

Knoxville, TN, USA, 25-29 Oct 1977) 

3:20705 See UCRL-79683 

3:20704 See LA-UR-77-2439 

3:20703 See LA-UR-77-2431 

3:20701 See LA-UR-77-2417 

3:20700 See LA-UR-77-2416 

3:20680 See LA-UR-77-2415 

3:20699 See LA-UR-77-2408 

3:20697 See LA-UR-77-2390 

3:20698 See LA-UR-77-2397 

3:20767 See LA-UR-77-2405 

3:20702 See LA-UR-77-2419 

3:20766 See LA-UR-77-2363 

3:20685 See UCRL-79743 

3:20686 See UCRL-79752 

3:20668 Dep. NTIS, PC A02/MF AO1 

3:20631 See UCRL-79754 

3:20716 See UCRL-79753 

3:20715 See UCRL-79688 

3:20620 . NTIS, PC A02/MF AOl1 

3:20621 . NTIS, PC A02/MF AOl1 

3:20450 . NTIS, PC A02/MF AOl 

3:20622 . NTIS, PC A02/MF AOl 

3:20760 . NTIS, PC A02/MF AOl1 

3:20761 . NTIS, PC A02/MF AOl1 

3:20669 . NTIS, PC A02/MF AOl 

3:20670 . NTIS, PC A03/MF AOl 

3:20671 . NTIS, PC A02/MF AO1 

3:20672 . NTIS, PC A02/MF AOl 

3:20673 . NTIS, PC A02/MF A0Ol1 

3:20674 Dep. NTIS, PC A02/MF AO1 

3:20768 See UCRL-79751 

3:20675 Dep. NTIS, PC A02/MF AOl 

3:20648 Dep. NTIS, PC A02/MF A0Ol 

3:20733 See UCRL-79740 

3:20708 See GA-A-14670 

3:17034 See UCRL-79741 

3:20714 See UCRL-79682 

3:20735 See SAND-77-1733C 

3:20757 See BNL-23380 

3:20758 See BNL-23409 

3:20644 See BNL-23411 

3:20665 See BNL-23413 

3:20695 See GA-A-14597 

3:20676 Dep. NTIS, PC A02/MF AOl1 

3:20623 Dep. NTIS, PC A02/MF AO! 

3:20677 Dep. NTIS, PC A02/MF AO! 

3:20678 Dep. NTIS, PC A02/MF AOl 

3:20706 Dep. NTIS, PC A02/MF AO! 

3:20645 See BNL-23412 

3:20679 Dep. NTIS, PC A02/MF AO1 

3:20762 Dep. NTIS, PC A02/MF AOl1 

3:20694 Dep. NTIS, PC A02/MF AO! 

3:20764 See GA-A-14676 

3:20687 See WFPS-TME-067 
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3:20652 See UCRL-80120 

3:20646 See BNL-23414 

(21. conference on analytical chemistry in 
energy technology, Gatlinburg, TN, USA, 4- 
6 Oct 1977) 

3:19053 Dep. NTIS, PC A02/MF AO1 
3:19227 See LA-UR-77-2166 

3:17008 See LA-UR-77-2167 

(EPRI seminar: exploring applications of 
digital parallel processing to power systems 
analysis problems, Palo Alto, CA, USA, 4-7 
Oct 1977) 

3:17446 See EPRI-EL-566-SR 

(2. international topical conference, Ithaca, 
NY, USA, 3-5 Oct 1977) 

3:20736 Dep. NTIS, PC A02/MF AO1 
3:20747 See UCRL-79875 

3:19622 See BNL-23520 

(Eastern gas shale program conference, 
Morgantown, WV, USA, 17-19 Oct 1977) 
3:16785 See LA-UR-77-2106 

(13. rare earth research conference, Olgebay 
Park, WV, USA, 16-20 Oct 1977) 

3:18879 See IS-M-i09 

3:18957 See IS-M-110 
(Electro-Optical systems conference, 
Anaheim, CA, USA, 25-27 Oct 1977) 
3:19454 See LA-UR-77-2116 

3:20745 See UCRL-79823 

3:20748 See UCRL-79952 

(48. shock and vibration symposium, 
Huntsville, AL, USA, 19 Oct 1977) 

3:1°351 Dep. NTIS, PC A02/MF AO! 
(Flywheel technology symposium, San 
Francisco, CA, USA, 5-7 Oct 1977) 

3:18261 See UCRL-801 16(Pt.A) 
(IAEA conference and workshop on fusion 
reactor design, Madison, WI, USA, 12 Oct 
1977) 

3:20628 See LA-UR-77-2480 

3:20624 Dep. NTIS, PC A02/MF AO1 
3:20632 See UCRL-80074 

(31. tobacco chemists’ conference, 
Greensboro, NC, USA, 5-7 Oct 1977) 
3:19685 Dep. NTIS, PC A02/MF AO1 
(CSNI specialist meeting on the friuli 
earthquake and the antiseismic design of 
nuclear installations, Rome, Italy, 11-13 Oct 
1977) 

3:20064 See UCRL-79714 
(Symposium on heavy-ion elastic scattering, 
Rochester, NY, USA, 25-26 Oct 1977) 
3:20367 See ORO-5126-32 

3:20278 See LBL-7102 

(Symposium on optical materials for high 
power lasers, Boulder, CO, USA, 4-6 Oct 
1977) 

3:20739 See LA-UR-77-2530 

3:19206 See UCRL-80043 
(OECD/NEA working group on nuclear 
information, Berkeley, CA, USA, 5-7 Oct 
1977) 

3:20834 See BNL-23277 

(Ultrasonics symposium, Phoenix, AZ, USA, 
26-28 Oct 1977) 

3:18121 See SAND-77-1157C 

3:20197 Dep. NTIS, PC A02/MF AO1 
(1. southeastern ground water conference, 
Asheville, NC, USA, 21 Oct 1977) 

3:16940 See DP-MS-77-106 

(AIME symposium on environment-sensitive 
fracture of engineering alloys, Chicago, IL, 
USA, 24-27 Oct 1977) 

3:19000 See DP-MS-77-25 

3:19154 See UCRL-79450 

3:19153 See UCRL-79449 
(Interchange 77’, St. Louis, MO, USA, 4-5 
Oct 1977) 

3:17009 See MLM-2468(OP) 

(EPRI executive seminar on fusion, San 
Francisco, CA, USA, 11 Oct 1977) 

3:20633 See UCRL-80333 

(4. international conference on small angle 
scattering of neutrons and x-rays, Gatlinburg, 
TN, USA, 1-6 Oct 1977) 

3:19924 See BNL-23370 
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(Workshop on ISOL systems, Upton, NY, 

USA, 31 Oct-1 Nov 1977) 

3:20261 See BNL-23361 

(105. American Public Health Association, 

Washington, DC, USA, 30 Oct-3 Nov 1977) 

3:19916 See BNL-23471 

(Symposium on training programs in medical 

physics, Rio de Janeiro, Brazil, 23-29 Oct 

1977) 

3:20418 Dep. NTIS, PC A02/MF AO1 

(International symposium on grain dust 

explosion problems, Minneapolis, MN, USA, 

4-6 Oct 1977) 

3:20054 See IS-M-111 

(Conference at U.S. Department of Energy, 

Washington, DC, USA, 14 Oct 1977) 

3:19691 See LA-UR-77-2558 

(9. annual land use symposium, Albuquerque, 

NM, USA, 28 Oct 1977) 

3:19818 See LA-UR-77-2725 

(Particles and fields meeting, Argonne, IL, 

USA, 6-8 Oct 1977) 

3:20227 See IS-M-121 

(Journees d’etudes saturne, II, Aussois, 

France, 3-7 Oct 1977) 

3:20211 See BNL-23351 

(North central regional meeting of the 

National Association of Corrosion Engineers, 

Chicago, IL, USA, 18-20 Oct 1977) 

3:17526 Dep. NTIS, PC A02/MF A0O1 

(9. synthetic pipeline gas symposium, 

Chicago, IL, USA, 31 Oct-2 Nov 1977) 

3:16361 Dep. NTIS, PC AC2/MF AOl1 

3:16362 Dep. NTIS, PC A02/MF AOl1 

(Alternatives to growth conference, 

Woodlands, TX, USA, 2-4 Oct 1977) 

3:18516 Woodland, TX; Woodlands 
Conference (1977). 

(Workshop on alternatives for cadmium 

electroplating in metal finishing, 

Gaithersburg, MD, USA, 4-6 Oct 1977) 

3:18857 See SAND-77-8511 

(Meeting on current status of neutron 

spectrum unfolding, Oak Ridge, TN, USA, 

10-12 Oct 1977) 

3:20423 Dep. NTIS, PC A03/MF AOl 

(20. annual AICHE meeting, New York, NY, 

USA, 13-17 Nov 1977) 

3:19007 See SAND-77-0680C 

3:16832 See K/OA-4058 

3:20743 See UCRL-79654 

3:19683 See BNL-22576 

3:16888 See ARH-SA-289 

(ANS winter meeting, San Francisco, CA, 

USA, 27 Nov-2 Dec 1977) 

3:20737 See COO-2007-89 

3:20709 See LBL-6366 

3:20651 See UCRL-79638 

3:20707 See COO-2218-87 

3:20713 See UCRL-79637 

3:20763 See COO-2218-89 

3:20513 See COO-2218-88 

3:20765 See LA-UR-77-1445 

3:18016 See DP-MS-77-39 

3:19724 Dep. NTIS, PC A02/MF AOl1 

3:20625 Dep. NTIS, PC A02/MF AOl 

3:19725 Dep. NTIS, PC A02/MF AOl1 

3:19726 Dep. NTIS, PC A02/MF AO! 

3:19809 Dep. NTIS, PC A02/MF AOI 

3:20626 Dep. NTIS, PC A02/MF AOl1 

(24. national vacuum symposium of the 

American Vacuum Society, Boston, MA, 

USA, 8-11 Nov 1977) 

3:20114 See LA-UR-77-2072 

3:18850 See LA-UR-77-2110 

3:19054 NTIS, MF AOl 

(29. annual southeastern regional meeting of 

the American Chemical Society, Tampa, FL, 

USA, 9-11 Nov 1977) 

3:19336 See DP-MS-77-45 

(4. joint conference on sensing of 

environmental pollutants, New Orleans, LA, 

USA, 6-11 Nov 1977) 

3:19697 See UCRL-79485 

3:19684 See BNL-23385 

3:19694 See LBL-6844 
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(Advisory group on methodology of 
radiation effects experiments on aquatic 
organisms and ecosystems for evaluation, 
Vienna, Austria, 21-25 Nov 1977) 

3:19807 Dep. NTIS, PC A02/MF AOl1 
(25. remote systems technology symposium, 
San Francisco, CA, USA, 27 Nov-2 Dec 
1977) 
3:20730 See GA-A-14474 

(Conference on applications of air pollution 
meteorology, Salt Lake City, UT, USA, Nov 
197 


3:19687 See DP-MS-77-15 

(Winter annual meeting of the American 
Society of Mechanical Engineers, Atlanta, 
GA, USA, 27 Nov-2 Dec 1977) 

3:18855 See SAND-77-0237C 

3:18096 Dep. NTIS, PC A02/MF AO1 
3:18108 See GEFR-SP-023 

3:18097 Dep. NTIS, PC A03/MF A01 
3:18901 Dep. NTIS, PC A03/MF AO1 
3:18902 Dep. NTIS, PC A03/MF A0O1 
3:18903 Dep. NTIS, PC A02/MF A0O1 
(Geological Society of America meeting, 
Seattle, WA, USA, 7-9 Nov 1977) 

3:16813 See K/UR-9 

(5. water reactor safety research information 
meeting, Gaithersburg, MD, USA, 7-11 Nov 
1977) 

3:18098 See DP-MS-77-103 

3:18129 See UCRL-80221 

3:18125 See SAND-77-1768C 

(23. conference on magnetism and magnetic 
materials, Minneapolis, MN, USA, 8-11 Nov 
1977) 

3:19134 See LA-UR-77-2372 

3:18960 See IS-M-116 

3:18961 See IS-M-119 

3:18880 See IS-M-115 

3:18959 See IS-M-113 

3:18958 See IS-M-112 

ge 9 Ane fusion fueling, Princeton, NJ, 
USA, 1-3 Nov 1977) 

3:20717 See UCRL-80065 

3:17035 See UCRL-80067 

(2. annual firing system conference, Los 
Alamos, NM, USA, 8-9 Nov 1977) 

3:19664 See SAND-77-1565 

(Physics department seminar, Dayton, OH, 
USA, 14 Nov 1977) 

3:17084 Dep. NTIS, PC A03/MF AO1 
(Annual American Physical Society meeting, 
Atlanta, GA, USA, 7-11 Nov 1977) 

3:20508 See UCRL-80132(Rev.1) 
3:20744 See UCRL-79795 

3:20746 See UCRL-79859 

(14. conference on ceramic science: 
processing of crystalline ceramics, Raleigh, 
NC, USA, 7-9 Nov 1977) 

3:19117 Dep. NTIS, PC A02/MF AOI 
(DECUS meeting, San Diego, CA, USA, 28- 
1 Nov 1977) 

3:19633 See LA-UR-77-2642 

3:20804 See LA-UR-77-2649 

3:20802 See LA-UR-77-2583 
(Workshop on valves for solids handling 
service in coal conversion, Morgantown, 
WV, USA, 14-16 Nov 1977) 

3;16365 See COO-0003/13 

(Rapid solidification processing: principles 
and technologies, Reston, VA, USA, 13-16 
Nov 1977) 

3:18860 See UCRL-80348 

(IEEE international electron devices meeting, 
Washington, DC, USA, 5-7 Dec 1977) 
3:19525 See SAND-77-1600C 
(Alternative energy sources symposium, 
Miami Beach, FL, USA, 5-7 Dec 1977) 
3:16850 See BNL-23312 

3:17033 See UCRL-80387 

3:17372 See LA-UR-77-2744 

3:17133 See LA-UR-77-2694 

(3. international symposium on computing 
methods in applied sciences and engineering, 
Versailles, France, 5-9 Dec 1977) 

3:18109 See LA-UR-77-2378 
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3:18110 See LA-UR-77-2564 

3:20805 See LA-UR-77-2671 

3:20806 See LA-UR-77-2688 
(ORAU-IMMR coal workshop, Lexington, 
KY, USA, 8-10 Dec 1977) 

3:16338 See ORAU-133 

(Technical seminar on the treatment, 
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France, 5-7 Dec 1977) 
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(IAEA symposium on national and 
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3:19955 See LA-UR-77-2613 

(15. SAFE symposium, Las Vegas, NV, 
USA, 4-8 Dec 1977) 
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3:20214 
3:20218 
3:18458 


3:17705 
3:20558 
3:20730 
3:17667 
3:19215 
3:17706 
3:20695 
3:17668 
3:18100 
3:17669 
3:20649 
3:16853 
3:20708 
3:20764 
3:20449 


3:17385 


3:18101 
3:18102 


3:18103 
3:18104 


3:17707 
3:18105 
3:19995 
3:18106 
3:17708 
3:17709 
3:18107 


3:18108 


3:16816 
3:16793 
3:16788 
3:16794 
3:16795 
3:16796 
3:16797 
3:16798 
3:16808 
3:16809 
3:16810 
3:16811 
3:16812 
3:16814 


Availability 


Dep. NTIS, PC A03/MF AOI 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A03/MF AOI 
Dep. NTIS, PC A04/MF AOI 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A04/MF AOI 
Dep. NTIS, PC A03/MF AOI 
Dep. NTIS, PC A04/MF AOI 
Dep. NTIS, PC A03/MF AOI 


Dep. NTIS, PC A07/MF AOI 


See PB-271938 
Dep. NTIS, PC A03/MF A0O1 
Dep. NTIS, PC A06/MF A0O1 
See PB-272080 


Dep. NTIS, PC A03/MF AO1 
Dep. NTIS, PC All/MF A0O1 
Dep. NTIS, PC A08/MF AOl1 
Dep. NTIS, PC A05/MF A0O1 


Dep. NTIS, PC A07/MF AOl 
Dep. NTIS, PC A99/MF AOI 


See PB-271284 
See PB-271285 


Dep. NTIS, PC A04/MF AO1 
Dep. NTIS, PC A07/MF AOl 
Dep. NTIS, PC A02/MF AO1 
See FEA/H-77-369 


Dep. NTIS, PC A03/MF AOI 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A03/MF AOI 
Dep. NTIS, PC A19/MF AOI 
Dep. NTIS, PC A03/MF AOI 
Dep. NTIS, PC A03/MF AOI 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A10/MF AOI 
Dep. NTIS, PC A0S/MF AO! 
Dep. NTIS, PC A04/MF AOI 
Dep. NTIS, PC A0S/MF AOI 
Dep. NTIS, PC A03/MF AOI 
Dep. NTIS. PC A02/MF AOI 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A03/MF AOI 


See ERDA/NASA/9403-76/1 


AT 
Dep. NTIS, PC A02/MF AOl 


Dep. NTIS, PC A02/MF AOl 
NTIS 


Dep. NTIS, PC A04/MF AOl 


See LA-7050-PR 

Dep. NTIS, PC A03/MF AO] 
Dep. NTIS, PC AO9/MF AOl1 
Dep. NTIS, PC AO4/MF AOl1 
Dep. NTIS. PC AOS/MF AOl1 
Dep. NTIS, PC A06/MF AOl1 
Dep. NTIS, PC A07/MF AOl 
Dep. NTIS. PC A20/MF AOl1 
Dep. NTIS, PC A03/MF AOl 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A02/MF AOl1 
NTIS, MF AOl 

Dep. NTIS, PC A02/MF AOl 
See LA-6654-MS 
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788 
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1S-Trans- 


Abstract No. 


3:19762 
3:16997 
3:16998 
3:16999 
3:17000 
3:17001 


3:19729 
3:19730 


3:18995 


3:18590 
3:17470 
3:18528 


3:18017 
3:18018 
3:19001 
3:18019 
3:18020 
3:18021 
3:16904 


3:16854 


3:18022 
3:18956 
3:17979 
3:18023 
3:19002 
3:18908 
3:18024 
3:18025 
3:18026 
3:18027 
3:17710 


3:18477 
3:18383 
3:18384 
3:19688 


3:16905 
3:16942 
3:16906 


3:17049 


3:20428 
3:18028 
3:16539 


3:16357 


3:18879 
3:18957 
3:20054 
3:18958 
3:18959 
3: 18880 
3:18960 
3:18961 
3:20227 


18962 
19263 
19125 
19277 
19244 
19264 
19303 
19265 
16735 
:19278 
3:18963 
3:20222 
3:18964 


ee ee ee ee ee ee a ee) 


3:20556 
3:20123 
3:19243 


1S-Trans- 
Availability 


. NTIS, PC A04/MF AOI 
. NTIS, PC All/MF AOI 
. NTIS, PC A04/MF AOI 
. NTIS, PC A12/MF AOI 
_ NTIS, PC A04/MF AOI 
Dep. NTIS, PC All/MF AOI 


Dep. NTIS, PC A03/MF AOl1 
Dep. NTIS, PC A02/MF A0Oi 


Henry Brutcher Technical 
Translations, Altadena, CA 


Dep. NTIS, PC Al4/MF AOI 
Dep. NTIS, PC A03/MF AOI 
Dep. NTIS, PC A99/MF AOI 


AT 

Dep. NTIS, PC A03/MF AOl1 
Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A02/MF AOl1 
Dep. NTIS, PC A05/MF AO1 
AT 

Dep. NTIS, PC A02/MF AO1 


. NTIS, PC A03/MF A0O1 


. NTIS, PC AG2/MF AO1 


AT 
Dep. NTIS, PC A02/MF AOl1 


See FEA/D-77/386 

NTIS, MF AOl 

Dep. NTIS, PC Al7/MF AOI 
Dep. NTIS, PC A21/MF AOl1 


Dep. NTIS, PC A03/MF AOI 
Dep. NTIS, PC A04/MF AOl1 
Dep. NTIS, PC A03/MF AOI 


Dep. NTIS, PC A0S/MF AOI 


Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A04/MF AOI 
Dep. NTIS, PC A04/MF AOI 


Dep. NTIS, PC A03/MF AOI 


Dep. NTIS, PC A02/MF AOl 
Dep. NTIS, PC A02/MF AOl 
Dep. NTIS, PC AQ3/MF AOI 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC AO2/MF AOI 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A02/MF AO! 


Dep. NTIS, PC A04/MF AOI 
Dep. NTIS, PC A03/MF AOI 
Dep. NTIS, PC A03/MF AOI 
Dep. NTIS, PC A0S/MF AOI 
Dep. NTIS, PC A0S/MF AOI 
Dep. NTIS, PC A06/MF AOI 
Dep. NTIS, PC A0S/MF AOI 
Dep. NTIS, PC A06/MF AOI 
Dep. NTIS, PC A08/MF AOl 
Dep. NTIS, PC All/MF AOi 
Dep. NTIS, PC A03/MF AOI 
Dep. NTIS, PC A08/MF AOI 
Dep. NTIS, PC A09/MF AOI 


Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A02/MF AOl1 
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77-2378 3:18109 Dep. NTIS, PC A02/MF AO! 
3:16689 Dep. NTIS (US Sales Only), 77-2390 3:20697 Dep. NTIS, PC A02/MF AO1 
PC A03/MF AOI! 77-2397 3:20698 Dep. NTIS, PC A02/MF AO1 
3:19689 Dep. NTIS (US Sales Only), 77-2400 3:19954 Dep. NTIS, PC A02/MF AOl1 
PC A03/MF AOI! 77-2405 3:20767 Dep. NTIS, PC A02/MF AOl1 
3:16430 Dep. NTIS (US Sales Only), 77-2408 3:20699 Dep. NTIS, PC A02/MF AO1 
PC A02/MF AOI! 77-2415 3:20680 Dep. NTIS, PC A02/MF AOl 
77-2416 3:20700 Dep. NTIS, PC A02/MF AOl 
3:16794 See GJBX-67-77 77-2417 3:20701 Dep. NTIS, PC A02/MF AOl1 
77-2419 3:20702 Dep. NTIS, PC A02/MF AOl1 
3:20063 Dep. NTIS, PC A05/MF AOl1 77-2431 3:20703 Dep. NTIS, PC A02/MF AOl1 
77-2439 3:20704 Dep. NTIS, PC A02/MF AOl1 
3:18835 Dep. NTIS (US Sales Only), 77-2447 3:16749 Dep. NTIS, PC A02/MF AOI 
PC A06/MF AOl 77-2480 3:20628 Dep. NTIS, PC A02/MF AO1 
77-2530 3:20739 Dep. NTIS, PC A02/MF AOl 
3:19604 Dubna, USSR; Joint Institute 77-2558 3:19691 Dep. NTiS, PC A03/MF AOl1 
for Nuclear Research (1977). 77-2564 3:18110 Dep. NTIS, PC A02/MF AOI 
77-2583 3:20802 Dep. NTIS, PC A02/MF AO1 
3:17269 Dep. NTIS, PC A04/MF AO1 77-2595 3:20803 Dep. NTIS, PC A02/MF AOl1 
77-2613 3:19955 Dep. NTIS, PC A02/MF AOl1 
3:17607 NTIS 77-2625 3:19906 Dep. NTIS, PC A02/MF AOl1 
77-2642 3:19633 Dep. NTIS, PC A02/MF AO! 
3:16907 Dep. NTIS, PC A05/MF AOl 77-2649 3:20804 Dep. NTIS, PC A02/MF AOl1 
77-2671 3:20805 Dep. NTIS, PC A02/MF AOl1 
3:19353 Dep. NTIS, PC All/MF A0Ol1 77-2686 3:16893 Dep. NTIS, PC A02/MF AOl1 
77-2688 3:20806 Dep. NTIS, PC A02/MF AOl1 
3:16832 Dep. NTIS, PC A04/MF AOI 77-2694 3:17133 Dep. NTIS, PC A03/MF AOl1 
77-2725 3:19818 Dep. NTIS, PC A02/MF AOl 
3:17005 . NTIS, PC A02/MF AO! 77-2744 3:17372 Dep. NTIS, PC A03/MF AOl1 
77-2745 3:16432 Dep. NTIS, PC A02/MF AOl 
3:16838 . NTIS, PC A02/MF AOl 77-2748 3:19857 Dep. NTIS, PC A02/MF AO! 
LAPS- 
3:20799 . NTIS, PC A04/MF AOl 9B 3:20559 Dep. NTIS, PC A02/MF AOl 
3:16813 . NTIS, PC A02/MF AOl1 10B 3:20560 Dep. NTIS, PC A02/MF AOI 
LBL- 
3:16814 . NTIS, PC A06/MF AOl1 5287 3:19692 NTIS, MF AOl 
3:19731 . NTIS, PC A06/MF AOI $627 3:19821 Dep. NTIS, PC A06/MF AO1 
3:20650 . NTIS, PC A02/MF AOl1 6068 3:18882 Dep. NTIS, PC Al0/MF AOl 
6848-MS(Vol.1) 3:16943 . NTIS, PC Al2/MF AOl 6171 3:19693 Dep. NTIS, PC A03/MF AOI 
6848-MS(Vol.2) 3:16944 . NTIS, PC A08/MF AOl1 6242 3:18883 Dep. NTIS, PC A02/MF AO! 
6855-P 3:20731 . NTIS, PC A09/MF AOl 6335 3:16415 Dep. NTIS, PC A06/MF AOl 
6881(Vol.1) 3:17006 . NTIS, PC A10/MF AOl1 6366 3:20709 Dep. NTIS, PC A02/MF AO! 
6881(Vol.2) 3:17007 . NTIS, PC A09/MF AOI 6389 3:19822 Dep. NTIS, PC A02/MF AOI 
6898-PR 3:19991 . NTIS, PC A08/MF AO! 6396 3:17439 Dep. NTIS, PC A03/MF AOl 
6909-MS 3:20696 Dep. NTIS, PC A02/MF AOl1 6417 3:18304 Dep. NTIS, PC A02/MF AOl 
6925 3:20800 NTIS, MF AOl 6526 3:20115 Dep. NTIS, PC Al0/MF AOI 
6926-C 3:20245 Dep. NTIS, PC Al3/MF AOl 6580 3:20289 Dep. NTIS, PC A02/MF AOl 
6928-MS 3:19163 Dep. NTIS, PC A02/MF AOI 6588 3:20230 Dep. NTIS, PC A04/MF AOI 
6951-M 3:19631 Dep. NTIS, PC A02/MF AOl1 6619 3:19183 Dep. NTIS, PC All/MF AOI 
6961-MS 3:20475 Dep. NTIS, PC A02/MF AO! 6625 3:19184 Dep. NTIS, PC A08/MF AOI 
6963-PR 3:17504 Dep. NTIS, PC A03/MF AO! 6631 3:18965 Dep. NTIS, PC A02/MF AOI 
6964-MS 3:20514 Dep. NTIS, PC A03/MF AOI 6645 3:18831 Dep. NTIS, PC A03/MF AO! 
6984 3:16840 Dep. NTIS, PC A02/MF AOl1 6654 3:18884 Dep. NTIS, PC A02/MF AOI 
6991-MS 3:20738 Dep. NTIS, PC A02/MF AOI 6657 3:18885 Dep. NTIS, PC A09/MF AO! 
6996-PR 3:16815 Dep. NTIS, PC A02/MF AOl1 6658 3:18832 Dep. NTIS, PC AOS/MF AO! 
7000-MS 3:20732 NTIS, MF AOl 6674 3:19279 Dep. NTIS, PC A02/MF AOI 
7018-MS 3:20141 Dep. NTIS, PC A02/MF AO! 6683 3:19131 Dep. NTIS, PC A02/MF AO! 
7033-PR 3:20056 Dep. NTIS, PC A03/MF AOI 6684 3:20116 Dep. NTIS, PC A02/MF AO! 
7040-T 3:19505 Dep. NTIS, PC A08/MF AOI 6723 3:20203 Dep. NTIS, PC A03/MF AOI 
7042-PR 3:18355 Dep. NTIS, PC A02/MF AO! 6747 3:18305 Dep. NTIS, PC A03/MF AO! 
7048-PR 3:16431 Dep. NTIS. PC A02/MF AOI 6750 3:20202 Dep. NTIS, PC AOS/MF AO1 
7050-PR 3:16816 Dep. NTIS, PC A02/MF AOl 6756 3:20209 Dep. NTIS, PC AO3/MF AOl 
7065-MS 3:20801 Dep. NTIS. PC A03/MF AOl 6769 3:20253 Dep. NTIS, PC E04/MF AO! 
7070-MS 3:19646 Dep. NTIS, PC A02/MF AOl 6796 3:20740 Dep. NTIS, PC A03/MF AOI 
7091-PR 3:17046 Dep. NTIS. PC A03/MF AOl1 6844 3:19694 Dep. NTIS, PC A02/MF AOI 
LA-tr- 6901 3:19164 Dep. NTIS, PC A02/MF AOI 
77-47 3:20076 Dep. NTIS, PC A02/MF AOI 6902 3:19354 Dep. NTIS, PC A02/MF AO! 
77-48 3:20077 Dep. NTIS, PC A02/MF AOl 6919 3:19185 Dep. NTIS, PC A06/MF AO! 
77-60 3:20775 Dep. NTIS, PC A06/MF AOl1 6922 3:19186 Dep. NTIS, PC A03/MF AOI 
77-63 3:19151 Dep. NTIS, PC A02/MF AO! 6930 3:19126 Dep. NTIS, PC AOS/MF AOl 
77-64 3:20196 Dep. NTIS, PC A02/MF AOI 6935 3:20165 NTIS, MF AO1 
77-79 3:16835 NTIS, MF AOl 6941 3:19280 Dep. NTIS, PC AO5/MF AOl 
77-80 3:16836 Dep. NTIS, PC A02/MF AOl 6962 3:20142 Dep. NTIS, PC A06/MF AOI 
LA-UR- 7002 3:17352 NTIS, MF AOl 
77-719 3:18849 Dep. NTIS, PC A03/MF AOI 7102 3:20278 Dep. NTIS, PC A03/MF AOI 
77-1054 3:19632 Dep. NTIS, PC A02/MF AO! LMEC- 
77-1445 3:20765 Dep. NTIS, PC A02/MF AOl 77-2 AT 
77-2072 3:20114 Dep. NTIS, PC A02/MF AOI LMSC/D- 
77-2106 3:16785 NTIS, MF AOl 553743 3:172 See SAN/1256-76/1 
77-2110 3:18850 Dep. NTIS, PC A02/MF AOI 566025 3:163 See FE-1792-37 
77-2116 3:19454 Dep. NTIS, PC A02/MF AOI LTR- 
77-2153 3:18881 Dep. NTIS, PC A03/MF AOI 20-65 3:18030 NTIS, MF AOl 
77-2166 3:19227 Dep. NTIS, PC A02/MF AOl MCR- 
77-2167 3:17008 Dep. NTIS, PC A02/MF AOl 76-394 3:17151 See ERDA/NASA-19768 
77-2363 3:20766 Dep. NTIS, PC A02/MF AOl MERC/CR- 
77-2372 3:19134 Dep. NTIS, PC A02/MF AO1 77/9 3:16743 Dep. NTIS, PC A02/MF AOl1 
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MHSMP- 
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77-43 
77-48 
77-51 
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77-55 
MLM- 
2455(TR) 3:16828 
2460 3:19438 
2465(OP) 3:18966 
2468(OP) 3:17009 
NAC-C- 
7715 
NASA-CR- 
134934 
135056 
NASA-TM- 
73787 


22720 3:19695 Smithsonian Institution Center 
for Short-Lived Phenomena, 
Cambridge, MA 

University of Utah, Salt Lake 
City 

Univ. of Utah, Salt Lake City 
Dep. NTIS (US Sales Only), 
PC A09/MF AOl1 

NTIS 

North Dakota Geological 
Survey, Grand Forks 

North Dakota Geological 
Survey, Grand Forks 


3:19655 
3:19659 
3:19660 
3:19661 
3:19662 
3:19663 


Dep. NTIS, PC A05/MF A0O1 
Dep. NTIS, PC A04/MF AO1 
Dep. NTIS, PC A02/MF AO! 
. NTIS, PC A02/MF A0O1 
. NTIS, PC A02/MF A01 


. NTIS, PC A02/MF AO1 


22769 3:20096 


22770 
22786 


3:19407 
3:18358 


22799 
22803 


3:18385 
3:16626 


. NTIS, PC A04/MF AOl 
. NTIS, PC A05/MF A0O1 
. NTIS, PC A02/MF A0O1 


. NTIS, PC A02/MF AOl1 22804 


3:16627 

NRL-MR- 
3577 
3591 
3626 
3644 


’ / . 

3:16878 See Y/OWI/SUB-77/22330 3:20552 
3:20741 
3:20553 


3:18815 


Dep. NTIS, PC A02/MF A0O1 
Dep. NTIS, PC A10/MF AOl1 
Dep. NTIS, PC A02/MF AOl1 
Naval Research Lab., 
Washington, DC 


3:17385 
3:17151 


See ERDA/NASA/9403-76/1 
See ERDA/NASA-19768 
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770011 
NSF/RANN/SE/ 
AER- 

72-03579/A03/75/ 

3:1 


3:19055 NTIS 


73791 3:17132 


3:17153 Dep. NTIS, PC A02/MF A0O1 


See HCP/U2639-1 


73825 
NATO/CCMS- 


3:17384 


3:18528 


3:18478 Dep. NTIS, PC A03/MF AOl1 


3:19228 Dep. NTIS, PC A02/MF A0O1 


3:19956 Boston Univ. 


GPO, $5.15 
NBS-SPEC.PUBL.- 
463 3:18833 
NBSIR- 
77-1297 
77-1305 
NEDM- 
14149 
14161 


4 

72-03579/A05/76/ 

3 3:1 Boston Univ. 
GPO, $3.35 72-03579/A05/76/ 

4 3 Boston Univ. 
72-03597/A03/75/ 

3:17186 


3:17144 
3:17286 


Dep. NTIS, PC Al2/MF AOI 


Dep. NTIS, PC A03/MF AOI Boston Univ. 


3 
NTISUB/C/142- 
008 


3:18111 
3:18112 
3:17711 


AT 
AT 
AT 


3:17821 NTIS, $4.75 

NUREG- 
0030-77/11 
0129(Draft) 
0170(Vol.1) 
0170(Vol.2) 
0183-3 
0185 
0193 


0217(Suppl.1) 
0240 


0244(Vol.1) 
0250-2 
0311 
0342 
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0359 
0376 
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0377(Vol.1) 
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3:17822 
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3:16945 
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3:18466 
3:17524 
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3:19160 
3:18115 
3:17599 
3:18851 
3:17026 
3:17027 


NTIS, $10.00 

See DOCKET-408452-2 
NTIS, $12.00 

NTIS, $16.25 

See SAND-77-1249 
NTIS, $8.00 

NTIS, $5.25 

NTIS, $4.00 

NTIS, $4.50 

See COO-2477-8(Vol.1) 
See BNWL-2232-2 
NTIS, $5.00 

NTIS 

NTIS, $8.00 
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NTIS, $8.00 

See BNWL-2408 

See BNWL-2408(Vol.1) 
See BNWL-2408(Vol.2)(App.) 
NTIS, $7.25 

NTIS, $15.50 

NTIS, MF AO1 

NTIS 


3:17530 General Electric Co., San 
Jose, CA 
General Electric Co., San 
Jose, CA 
General Electric Co., San 
Jose, CA 


3:17531 
3:18113 


3:20629 Dep. NTIS (US Sales Only), 
PC A08/MF AO! 

Dep. NTIS (US Sales Only), 
PC A08/MF AO! 

United Nations, New York, 
NY 

Washington, DC; Hemisphere 
Publishing Corp. (1976). 
Essen; Gesamtverband des 
Deutschen 
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PC A05S/MF AO! 
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Dep. NTIS (US Sales Only), 
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Dep. NTIS (US Sales Only). 
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TIC, $3.70 
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77-839-LJ 3:18560 Dep. NTIS, PC A13/MF AO1 77-6022 3:18864 Dep. NTIS, PC A02/MF AO1 
056-77-PA 3:20377 See UCRI-13786 77-6023 3:18863 Dep. NTIS, PC A02/MF AO1 

SAI-FR- 77-8034 3:18266 Dep. NTIS, PC A02/MF A0O1 
702 3:16973 See Y/OWI/SUB-77/16519/1 77-8037 3:20816 Dep. NTIS, PC A03/MF A0O1 

SAN- 77-8045 3:19356 NTIS, MF AO1 
1189-2 3:16634 Dep. NTIS, PC A06/MF AO1 77-8273 3:19669 Dep. NTIS, PC A03/MF AO1 

SAN/1000- 77-8274 3:20817 Dep. NTIS, PC A07/MF AO1 
1 3:16635 Dep. NTIS, PC A08/MF A0O1 77-8277 3:16385 Dep. NTIS, PC A03/MF AOl1 

SAN/1075- 77-8282 3:19526 Dep. NTIS, PC A02/MF AO1 
1/3 3:17383 Dep. NTIS, PC A03/MF A0Ol 77-8511 3:18857 Dep. NTIS, PC A03/MF AO1 

SAN/1109- 77-8704 3:19357 Dep. NTIS, PC A02/MF A0O1 
76/5 3:17211 Dep. NTIS, PC A05/MF A0O1 SLAC-PUB- 

SAN/1110- 1715 3:20818 Dep. NTIS, PC A02/MF AO1 
77-2(Vol.1) 3:17212 Dep. NTIS, PC A08/MF A0O1 1764 3:20205 Dep. NTIS, PC A03/MF AOl1 
77-2(Vol.2) 3:17191 Dep. NTIS, PC A1l6/MF A01 
77-2(*’ol.3) 3:17213 Dep. NTIS, PC A19/MF AOl 3:16478 Pennsylvania State Univ., 
77-2(Vol.4) 3:17214 Dep. NTIS, PC A16/MF A0Ol1 University Park 
77-2(Vol.5) 3:17215 Dep. NTIS, PC ADep. NTIS, 3:16479 Pennsylvania State Univ., 

C Al6/MF AO! University Park 
77-2(Vol.6) 3:17216 Dep. NTIS, PC Al6/MF A0O1 3:16480 Pennsylvania State Univ., 

SAN/1188- University Park 
1 3:16636 Dep. NTIS, PC A08/MF AO! 3:16575 Pennsylvania State Univ., 

SAN/1230- University Park 
1 3:18546 Dep. NTIS, PC A05/MF AQl1 3:16481 Pennsylvania State Univ., 

SAN/1234- University Park 

3:18387 Dep. NTIS, PC A18/MF A0Ol 3:16468 Pennsylvania State University, 
3:18388 Dep. NTIS, PC A17/MF AOl University Park 


3:17287 Dep. NTIS, PC A05/MF AO! 3:19921 Dep. NTIS, PC A03/MF AOl 

3:19923 Dep. NTIS, PC A03/MF AOl1 
3.18512 Dep. NTIS, PC All/MF AOl 3:19268 Dep. NTIS, PC A02/MF AOl1 
3:17340 Dep. NTIS, PC A06/MF AOI 3:19269 Dep. NTIS, PC A03/MF AOl1 
3:17341 Dep. NTIS, PC A06/MF AOI 3:19229 Dep. NTIS, PC A02/MF AOl1 
3:17192 Dep. NTiS, PC A09/MF AO! 3:19230 Dep. NTIS, PC A02/MF AO! 


75-0622 3:20376 Dep. NTIS, PC A06/MF AO! 3:20818 See SLAC-PUB-1715 

76-0219 3:19188 Dep. NTIS, PC A02/MF AOl1 STI/PUB- 

76-0733 3:20809 Dep. NTIS, PC A03/MF AOl1 463 3:20059 IAEA, $42.00 

76-0743 3:20810 Dep. NTIS, $3.50 TID- 

76-5948C 3:20429 Dep. NTIS, PC A02/MF A0O1 27151 3:18519 Dep. NTIS, PC Al0/MF AOl1 

76-8027 3:20439 Dep. NTIS, PC A04/MF AOl 27647 3:19189 Dep. NTIS, PC A06/MF AO1 

76-8054 3:19118 Dep. NTIS, PC A03/MF AOl1 27768 3:18969 Dep. NTIS, PC A02/MF AOl1 

77-0170C 3:18120 Dep. NTIS, PC A02/MF AOl 27827 3:17237 Dep. NTIS, PC A03/MF AOl 

77-0197 3:19522 Dep. NTIS, $4.00 27920 3:19558 Dep. NTIS, PC A0S/MF A0Ol1 

77-0237C 3:18855 Dep. NTIS, PC A03/MF AOl 27930 3:19908 Dep. NTIS, PC A08/MF AOI 

77-0549 3:17872 NTIS, MF AOl 27934 3:19996 Dep. NTIS, PC A02/MF AOI 

77-0680C 3:19007 Dep. NTIS, PC A02/MF AOl1 27942 3:16386 Dep. NTIS, PC A02/MF AOl 

77-0700C 3:18886 Dep. NTIS, PC A02/MF AOI 27943 3:17423 Dep. NTIS, PC A04/MF AOl1 

77-0927 3:20109 Dep. NTIS, PC A02/MF AOl 27978 3:17424 Dep. NTIS, PC A03/MF AO! 
* 77-0931 3:19666 Dep. NTIS, PC A04/MF A0O1 27980 3:18481 NTIS, MF AOl 

77-0996 3:17012 Dep. NTIS, PC A03/MF A0O1 27981 3:18482 NTIS, MF AOl 

77-1038 3:20811 Dep. NTIS, PC E02/MF A0Ol1 27982 3:18483 NTIS, MF AOl 

77-1087C 3:19008 Dep. NTIS, PC A02/MF AOl1 27983 3:18484 NTIS, MF AOl 

77-1110 3:1944]1 Dep. NTIS, PC A02/MF AOl 27984 3:18485 NTIS, MF AOl 

77-1157C 3:18121 Dep. NTIS, PC A02/MF AOl 27985 3:18486 NTIS, MF AOl 

77-1173 3:17217 Dep. NTIS, PC A03/MF AOl 27986 3:18487 NTIS, MF AOl 

77-1203 3:19523 Dep. NTIS, PC A02/MF AO! 27987 3:18488 NTIS, MF AOl 

77-1249 3:18122 Dep. NTIS, PC A04/MF AOl1 27988 3:18489 NTIS, MF AOl 

77-1268 3:17154 Dep. NTIS, PC Al6/MF AOl 27989 3:18490 NTIS, MF AOl 

77-1270 3:16955 Dep. NTIS, PC A22/MF AOI 27990 3:18491 NTIS, MF AOl 

77-1278 3:16827 Dep. NTIS, PC A02/MF AOl 27991 3:18492 Dep. NTIS, PC A03/MF AOI 

77- 27992 3:18493 NTIS, MF AOl 

— 3)(No.2) 3:20795 Dep. NTIS, PC A02/MF AOl 27993 3:18494 NTIS, MF AOl 

77-1388 3:20812 Dep. NTIS, PC A03/MF AOl 27994 3:18495 NTIS, MF AOl 

77-1389 3:16417 Dep. NTIS, PC A03/MF AOl 28008 3:16896 NTIS, MF AOl 

77-1400 3:18123 Dep. NTIS, PC A02/MF AOl 28031 3:18424 Dep. NTIS, PC A06/MF AOl 

77-1402 3:17280 Dep. NTIS, PC A03/MF AOl 28044 3:18509 Dep. NTIS, PC Al4/MF AOl 

77-1410 3:18856 Dep. NTIS, PC A04/MF AOl1 28045 3:18586 Dep. NTIS, PC Al3/MF AOl 

77-1417C 3:19245 Dep. NTIS, PC A02/MF AOl 28046 3:18425 Dep. NTIS, PC Al3/MF AOl 

77-1424 3:18124 Dep. NTIS, PC A04/MF AOl TM; 

77-1430 3:19675 Dep. NTIS, PC A02/MF AOl1 199 3:16817 Dep. NTIS, PC A02/MF A0Ol1 

77-1431 3:20184 Dep. NTIS, PC A04/MF AOl1 TREE- 

77-1438 3:19524 . NTIS, PC A03/MF AOl1 1168 3:18126 Dep. NTIS, PC A06/MF AOl1 

77-1440 3:20813 . NTIS, PC A02/MF AOl 1176 3:17367 Dep. NTIS, PC A0S/MF AOI 

77-1445C 3:18887 . NTIS, PC A02/MF AOl1 1190 3:20819 Dep. NTIS, PC A03/MF AOl1 

77-1565 3:19664 . NTIS, PC A02/MF AO1 TREE-NUREG- 

77-1600C 3:19525 . NTIS, PC A02/MF A0O1 1044 3:17600 Dep. NTIS, PC A08/MF AOl1 

77-1649 3:20058 . NTIS, PC A02/MF AOl1 1106 3:17601 Dep. NTIS, PC A08/MF AOl1 

77-1658C 3:19825 . NTIS, PC A02/MF A0O1 1183 3:18031 Dep. NTIS, PC A08/MF AOl 

77-1690 3:20814 . NTIS, PC A02/MF AOl1 1191 3:18127 Dep. NTIS, PC A03/MF AOl1 

77-1702 3:20815 . NTIS, PC A02/MF AOl1 TI- 

77-1733C 3:20735 NTIS, MF AOl1 76-50007 3:19344 NTIS 
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. NTIS, PC A02/MF AOl1 
. NTIS, PC A02/MF AOl1 
. NTIS, PC A02/MF AOl1 
. NTIS, PC A02/MF AOl1 
. NTIS, PC A02/MF AOl1 
. NTIS, PC A02/MF AO1 
. NTIS, PC A02/MF AO1 
. NTIS, PC A04/MF A0O1 
. NTIS, PC A03/MF AOl1 
. NTIS, PC A02/MF AOl1 
. NTIS, PC A02/MF A0O1 
. NTIS, PC A02/MF AOi 
. NTIS, PC A02/MF AOl1 
. NTIS, PC A02/MF AOl1 


. NTIS, PC A03/MF AOl1 
. NTIS, PC A02/MF AOl1 
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Dep. NTIS, $4.00 


Dep. NTIS (US Sales Only), 
PC A03/MF AOI 


Exxon Nuclear Co., Richland, 
WA 


See DOCKET-50564-11 


Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A03/MF AO1 
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Abbreviations Used in Availability Column 


Liquid Metal Fast Breeder Reactor applied 
technology is available to domestic re- 
questers within the United States from the 
Technical Information Center, P.O. Box 62, 
Oak Ridge, Tennessee 37830. 

Information regarding subscription purchase will 
be sent on request. 

Foreign requesters should address inquiries to 
the above address. 


DOE reports so designated are maintained in 
the organizations listed on the inside front 
cover. 


Inquiries regarding the availability of blueline 
prints of DOE engineering drawings which 
were formerly available for sale by NTIS 
should be addressed to Technical Information 
Center, P.O. Box 62, Oak Ridge, Tennessee 
37830. 


Available from DOE Grand Junction Office, 
P. O. Box 2567, Grand Junction, Colorado 
81501. 


For sale by the Superintendent of Documents, 
Government Printing Office, Washington, 
D.C. 20402. 


LMEC Available only to requesters within the United 
States from the Liquid Metal Engineering 
Center, P.O. Box 1449, Canoga Park, California 
91304. 


NTIS For sale by the National Technical Information 
Service (NTIS), U. S. Department of Com- 
merce, Springfield, Virginia 22161. Price given 
is the domestic price for paper copy; foreign 
purchasers add $2.50 per report copy. Some 
recent NTIS availability statements will in- 
clude pricing codes as opposed to prices. 
These codes are related to actual prices in the 
table below. 


RSO = Available only to requesters within the United 
States from the Reactor Standards Office, Oak 
Ridge National Laboratory, P.O. Box X, Oak 
Ridge, Tennessee 37830. 


TIC Available from the Technical Information Cen- 
ter, P.O. Box 62, Oak Ridge, Tennessee 
37830. 
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ISSUE 4 prices will be valid through March 31, 1978. After that date, 
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499 ° *Contact NTIS for price quote 
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